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INTRODUCTORY LETTER

To the Honorable Frank Cochrane,
Minister of Lands, Forests and Mines.

Sir,—I beg to submit to you herewith for presentation to His Honor the Lieu-

tenant-Governor the Seventeenth Annual Report of the Bureau of Mines.

The review of the mining industry for the year 1907 shows that substantial progress
is being made in developing the mineral resources of the Province, the aggregate value
of the output of mines and mineral works last year being $2,630,990 in excess of that
for 1906, or upwards of $25,000,000 in all. As the value of the production in 1891 was
about $4,700,000, and in 1898 $7,236,000, it is evident that mining is at least keeping
pace with other staple industries in the general progress of the country. The silver

mines of Cobalt are largely helping in this work of development ; in 1907 their product
had a value almost twice as great as that of the placer gold deposits of the Yukon.
Cobalt has, in fact, proven itself to be one of the most important mineral fields dis-

covered in America, or in fact in the world, during the past forty years.

The Summer Mining Classes for the benefit of prospectors and working miners
were last year conducted by Messrs. E. G. R. Ardagh and "Wyatt Malcolm, who briefly

report on the results of their labors.

The Inspector of Mines, Mr. E. T. Corkill, reports on the Mines of Ontario, giving

details as to the work carried on in the several mining districts into which the Province
naturally divides itself, and at the operating mines and plants. An exception is made
of the silver mines of Cobalt, which are fully dealt with in Part II of the Sixteenth

Report. An important part of the Inspector's duties is to see that proper precautions

as required by law are taken to protect the lives and safety of mining employees, and
attention is directed to Mr. Corkill's remarks on the subject of mining accidents, and
the necessity for vigilance and care in the handling of explosives.

One of the Bureau's functions is to ascertain and study the geology of the outlying

part of the Province, very much of which is not yet accurately known, and accordingly

Mr. Arthur L. Parsons of Toronto University was attached as geologist to a surveying

party sent out under the leadership of Mr. Alexander Niven, O.L.S., to define the
boundary between the districts of Algoma and Thunder Bay. Mr. Parson's report on

the geology of the Thunder Bay-Algoma Boundary will be found in the present volume.

While it does not reveal the existence of promising fields for mineral prospectors, the

possibility of their occurrence is by no means precluded, and the account will be read

with interest as descriptive of a region concerning which very little has hitherto been

known.

Dr. A, P. Coleman nnd Mr. E. S. Moore continued in 1907 the explorations begun
the previous year east of lake Xipigon, their chief object being to examine and map
the outcrops of Iron formation known to exist in that region. Their respective reports

on the Iron Ranges East of Lake Nipigon are accompanied by a geological map showing

the territory examined during the two years, and by a smaller sketch map of the

ground traversed by Mr. Moore separately.

The Iron and Steel Industry of Ontario is made the subject of a special report by

Mr. George C. Mackenzie, whose technical attainments and experience well qualified

him for the task. Mr. Mackenzie deals with all sides of the subject,—ore supplies,

blast furnace methods, costs, etc.,—and describes all the existing steel and iron making

la M. [ 2 ]
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plants in Ontario, accompanying his descriptions and report generally with illustrations

and diagrams. Mr. Mckenzie's account of what is being done elsewhere in the pre-

paration of low grade magnetic ore for use in the blast furnace has special interest for

this Province, where many deposits of such ore exist. There are problems in the

magnetic concentration of our silicious or impure magnetites remaining to be studied,

and it is probable Mr. Mackenzie may further pursue the subject on behalf of the

dureau.

The publications of the Bureau ot Mines now comprise seventeen Annual Reports,

beginning with the year 1891, and a few bulletins on special subjects. Each of these

Reports contains its own index, but the need of a General Index permitting rt^ady

access to all the information given in all the Reports on any one subject has been

found very urgent. Many of the Bureau's annual volumes, both of earlier and recent

years, are out of print, but sets of the Reports have been placed in a number of public,

university and technical college libraries, not only in Canada, but also in the United

States and Great Britain, where they can be consulted. Mr. Frank Nicolas of Ottawa,
who recently completed an Index of the Reports of the Geological Survey of

Canada from 1885 to 1906, has been commissioned to prepare a General Index of the

Bureau's publications, which will also include the Report of the Royal Commission on

the Mineral Resources of Ontario (1890). The work is well advanced, and it is thought

may be ready for distribution about the end of 1908 or beginning of 1909.

I have the honor to be, Sir,

Your obedient servant.

Thos. W. Gibson,

Deputy Minister of Mines.

Office of the Bureau of Mines,

Toronto. 31st March, 1908.
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Statistical Review

By Thos. W. Gibson, Deputy Minister of Mines

In 1907 the mines and mineral works of Ontario yielded minerals and mineral

products having an aggregate value in the form produced of $25,019,373, as compared

with $22,388,383 in 1906, an increase of about 12 per cent. This is the largest output

yet recorded. A period of marked growth in the mining industry of the Province set

in about three years ago, and that the impetus has not spent its force is seen from

the following figures showing the value of the mineral production during each of the

l;i^t four years

:

Value
Year. mineral production



Bureau of Mines No. 4

Table I.—Continued

Product. Wages.

Non-metallic :

Arsenic tons
Brick, common No.
rile, drain "

Brick, pressed "
paving "

Building and crushed stone
Calcium carbide tons
Cement, Portland bbl,

natural rock ••

Corundum tons
Feldspar "

Graphite "
Gypsum "
Iron pyrites "
Lime ".

bush.
Mica tons
Natural gas
Peat fuel tons
Petroleum Imp. gal.
Pottery
Quartz tons
Salt '•

Sewer pipe
Talc tons

Non-metallic production

.

Add net metallic "

Totals ,

Totals for 1906 22,388,383 12,551 6.048,328

(b) Included in Silver and Cobalt,
(rf) Petroleum refining works only.

(c) Value crude product, exclusive of Dominion Government bounty.

The value of the net metallic production in 1906 was $13,353,080, and in 1907 it

was $14,550,835, a gain of $1,197,755, or 9 per cent. The products in the non-metallio

list were valued in 1906 at $9,035,303, and in 1907 at $10,468,538, an increase of

$1,433,235, or about 16 per cent. The proportional gain was thus greater in the non-

metallic than in the metallic products, but the contribution of the latter to the total

was considerably' more than that of the former, being 58 per cent, of the whole, as

against 42 per cent, for the non-metallic substances.

The following table shows the increase or decrease in the value of the various
products in 1907 as compared with 1906. From this it will be seen that of the metals
by much the largest gaiin was in silver, the value of which in 1907 was 66 per cent,

greater than in the year before. A considerable falling off will be observed in nickel

the value of which declined 40 per cent. This is not to be attributed to any decrease
in the output of the metal, the product in 1907 being in fact a few tons in excess of the
year previous, but to a lower valuation placed by the producers on the nickel contents
of their mattes. The non-metallic products show no decreases of moment; on the other

hand, there are many increases, the principal of which, among manufactured articles,

are pressed brick and Portland cement, and among crude substances, petroleum and
natural gas.

Table 11.—Comparative Value Mineral Production 1906 and 1907

Product.
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Table II.—Continued

Non-metallic :

Arsenic
Brick, common 2,

Tile, drain
Brick, pre^^sed

paving
Building and crushed stone
Calcium carbide
Cement, Portland 2,;

natural rock
Corundum
Feld.'^par

Graphite
Gyp.suni
Iron pyrites
Lime
Mica
Natural pas
Peat fuel
Petroleum
Pottery
Quartz
Salt
Sewer pipe
Sodaliie
Talc

15.858
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Table III.—Continued
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cobalt produced from the Cobalt mines since their opening has not yet gone into

consumption in the arts, and there can be no good reason therefore for valuing the

output of this metal at a price which it would not bring in the open market were it

put on sale. But this is one of the results which follow from the adoption of the

"refined value" basis.

As to the other three items, namely, silver, nickel and copper, there is not much

increase in the value of the first as compared with Table I. The value in the latter

table is the amount received by the mine owners for their pioduct, as it was marketed

month by month, which is not necessarily equivalent to the amount calculated at the

average price of silver for the year. As for nickel, it leaves Ontario in the form of

matte, and much money and labor is expended upon it in the United States or England

before it is put in form to be utilized in the arts. The actual prices at which large

sales of refined nickel are made are not often reported in the trade journals, and it

may be taken for granted that the prices which are quoted in their columns are in no

case less than the reality. It is diflBcult to arrive at the real value of the nickel as

it exists in the matte, for the reason that there is no open market for matte, the

refiners being the same or largely the same as the producers. On the one hand, it

would not be fair to take the value of refined nickel, say in the New York market,

deduct the cost of shipping and refining the matte, and call the remainder the value ol

the nickel in the unrefined matte, for this would not allow any share of the profit to

be allocated to the process of refining. Nor, on the other hand, is it fair to take the

value of the nickel in the form of ore as this may be shown in isolated sales,—for there

is no market for nickel ore in the same sense as for iron ore, since here also the pro-

ducers are the smelters—and add to it the cost of roasting and smelting, for this would

allow nothing for profit in the latter operations. The proper method would appear to

be to take the value of the refined article, as shown by the average price received for

sales during any given time, say a calendar year, and in order to find the value of the

nickel in the matte, deduct the cost of shipping and refining it and a share of the profit

proportional to the cost of refining. Similarly, to get the value of the nickel in the ore.

the cost of the necessary treatment after it reaches the pit's mouth, roasting, smelting,

etc., and a fair proportion of profit based on the cost of these several operations should

be deducted from the matte value of the metal. The data for calculations of this kinij

are in the hands of the producers of nickel, and it is presumed the values returned by

them to the Bureau have relation to the facts. At any rate, the figures set opposite

the item of nickel in Table I are the aggregate of those received from the mining
companies themselves, though, as has already been remarked, the valuation per pound
is lower than it was in 1906, notwithstanding that market quotations for the refined

metal remained at the same figure. The value of nickel in the matte as given by the

producers in Table I is 10.3 cents per pound, compared with 45 cents per pound, assumed

in Table II to be the average value of refined nickel in New York for the year.

The foregoing remarks are largely applicable also to copper, since the great bulk

of the copper produced in Ontario comes from the nickel-copper mines of the Sudbury

district. Owing, however, to the world-wide production and marketing of copper, its

actual value in the refined form is much more easily ascertained. It will be noted

that the price at which copper, as given in Table I is valued by the producers is 7.15

cents per pound, as against 20 cents per pound assumed in Table II as being the

average value of refined copper in New York during the year 1907.

Table IV shows that the tot-al value of Ontario's mineral production in 1907

on the "refined value" basis was $38,682,472, exclusive of steel. The Geological

Survey Department estimates the value of the production of the whole of Canada at

$86,183,477, so that Ontario's share was about 45 per cent., or adding the refined

value of cobalt as given in the foregoing table to the total production as estimated by

the Survey (which gives in the case of cobalt the unrefined value only) the proportion

of the whole was 43 per cent.
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The output of British Columbia for last year is valued at $25,882,560, the raetals

being computed at their refined value, less 5 per cent, for silver and 10 per cent, for

lead. Of this $7,637,713 is for coal and coke, the total metalliferous output being valued

at $17,044,847, as against $28,398,568 for Ontario, on the same basis of 'computation.

It is therefore apparent that Ontario has taken the lead among the Provinces of

Canada in the production of minerals, especially those of a metalliferous character.

Gold

Gold mining in Ontario has not yet reached the status of a profitable industry.

The yield in 1907 was 3,810 ounces of bullion, worth $66,399, the contributors to the

output being the Shakespeare Gold Mining Company, whose mine is situated in the

township of that name, the St. Anthony Gold Mining Company, of Sturgeon lake, and

the Imperial Gold Mines. Limited, the company which has been operating* the

Laurentian mine near Gold Rock in the Manitou region. The last-mentioned property

had much the largest' production, and its reputed richness has stimulated interest in

a number of other prospects in the same region.

The placer deposits on the Vermilion river are still being experimented with by

Mr. J. B. Miller and others, under the direction of Mr. R. H.' Ahn, but as yet the

actual recovery of gold has been unimportant.

Larder Lake Region

None of the claims taken up in the Larder Lake district have yet been placed

upon a producing basis, but considerable development work has been done upon some

of them, and the ore will shortly be put t-o the test in stamp mills, one or two of which

are going in. So far as can be judged from present indications, the Larder Lake ore

will not be high grade, but if the bodies prove to be of good size, the gold contents

will probably be suflBcient to yield a fair margin of profit. Some excitement was caused

in the early spring of the present year (1908) by the exhibition of rich samples of ore

from the Harris-Maxwell mine, but these came from a small pocket only, and it is

not claimed that the run of the mine will exceed $10 per ton.

Prof. R. W. Brock and his assistant, Mr. N. L. Bowen, made an examination of

the district in the neighborhood of Larder lake during the summer of 1907, the

former's report being published in the Bureau's Sixteenth Annual Volume. Mr. Bowen
remained in the field after Prof. Brock took his departure, and the following notes,

summarized from his report, give additional particulars.

A revised map of the region showing the geology and also the claims which have

been surveyed on the ground, accompanies this Report.

With respect to the rocks in which gold occurs, Mr. Bowen says:—
Th? best showings have as yet been found on a band of rusty weathering dolomitic

rock. It consists in places almost entirely of lime-magnesia-iron carbonate cut by quartz
stringers which have altered some of the carbonate to a green mineral, in places ser-

pentine, in others talc. At other places, again, the amount of carbonate does not exceed
twenty per cent., the rock between the quartz stringers being a very hard greenish to

grayish material, speckled with pyrite and found under the microscope to consist of

plagioclasQ and orthoclase, comparatively fresh and speckled with carbonate, generally

in well formed rhombohedra. A little quartz is present but whether it has come from

the stringers or not cannot be determined. The band having these typical character-

istics is observed on the Harris-Maxwell, Richardson and Thompson claims, at the south

end of Bear Lake, on H S 103, and to the east on some of the claims of the Kerr, Red-

dick and Chesterville groups. The width varies from over two hundred feet to about

twelve feet. On H S 109, near Larder city, and to the south of Spoon's bay, are small

outcrops which probably represent the same band. On Diamond lake the typical band

is again observed. Smaller outlying patches are noted as at Spoon's bay townsite, and

on the shores of Fitzpatrick bay.
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Lower Huronian

Mr. Bowen notes that the base of the Huronian for a few feet contains numerous
angular to sub-angular fragments of the rock immediately beneath it. On mining claim

H J B 32, situated on the north shore of the northeast arm of Larder lake, "the bedded

Huronian, almost flat-lying, rests on highly tilted Keewatin schists. The line between

the two is quite sharp and a hand specimen may be broken off showing the two rocks.

No basal conglomerate was noted. A good section of the Huronian is to be obtained

on Chanmanis (Slieminis) hill.' This hill, which is such a prominent topographic feature,

lies in the Province of Quebec, about one-quarter of a mile southeast of the 40th mile

post on the interprovincial boundary. It rises to an elevation of 756 feet above Larder

lake^ and the joint planes have developed cliff faces which afford an excellent section.

The lowest rock here observable is a well bedded slate, having a thickness of about 300

feet, overlain by about 150 feet of quartzite, which becomes coarser and coarser, acquir-

ing pebbles and passing into conglomerate which caps the hill with a thickness of 100 feet

or more."

The Huronian rocks southwest from Fitzpatrick's bay have been much disturbed,

tilted and folded. In the vicinity of Larder city the pebbles in the conglomerate have

been squeezed into long lenses; the matrix is quite schistose. In McVittie and McGarry

townships the Huronian is also much disturbed.

Post-Lower= Huronian

Mr. Bowen finds that in places the diabase differentiates into pyroxenite, gabbro,

diorite and syenite. He notes also the presence of a red feldspar sometimes developed

in abundance in the diabase. A thin section from a diabase dike on island A. A. under

the microscope was found to consist of plagioclase and hornblende (showing "rests" of

monoclinic pyroxene). The hornblende is further altered to actinolite and chlorite.

Epidote and ilmenite. partly altered to leucoxene, are also present. A small quantity

of quartz in micrographic inter-growth with feldspar occurs. Ophitic texture is marked.

Another thin section of the diabase to the southwest is similar to this, but the presence

of albite, in addition to basic plagioclase, is noted.

Ores of the Keewatin

Mr. Bowen says that showings of quartz are common in all phases of the Keewatin.

Though the quartz stringers in the greenstone carry sulphides, gold does not occur. The
quartz stringers in the gold-bearing rock—the rusty dolomitic ( ?) band—are generally

only a few inches wide. A vein two feet wide on the Chesterville group, however, car-

ries fine samples of free gold. It has been traced two hundred feet. Location H S 103

and the original To-ne-ne showing at the south end of Bear lake have characteristic

quartz stringers cutting the rusty band and carrying some values.

On the Harris-Maxwell claim the "small branching dike of black trap-like material"

mentioned by Prof. Brock is shown by Mr. Bowen to be a tourmaline vein.

South of Larder lake, near the landing on Sharp's creek, the quartz stringers in the
Keewatin green schist are much darker in color, and have the appearance of a fine

grained marble. Free gold was not found by Mr. Bowen. Sixteen hundred pounds of

ore, from a claim in this area (The Combined Goldfields Limited) were sent to the King-
ston School of Mining. A mill test returned $8.14 in gold per ton. The ore was the

product of the last shot put in. The hole was twenty feet deep.

The "Searchlight Larder Lake Mines," two miles to the southeast of the last named
claim is geologically similar to the "Combined Goldfields."

1 Bur. Min. Rep. Vol. XL, p. 218.

- W. A. Parks in Summary Rep. Geo. Sur. Can. 1904.
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Company Holdings

A list of surveyed mining claims held by mining companies operating in this Divi-
sion has been compiled in the recorder's office from surveyors' lists, as follows:

Blanche River Mining Co H. S 1, H. S. 51.
Blue Bell Co. (transfers not yet recorded) ".'.'.'.".'

.8. V. 5oi-3,'507-13. 516-20, 52'i-5, and others the survey num-
,,. „ , „ ^. ,,. bers of which are not known.
Big Fete Canadian Mines H. F. 31, 34, 36 and others.
Buffalo Larder Gold Mines, Limited H, S. 158-9. 160 (patented)
DardHnellesiMiningCo H. S. 147, HQ. 161. 162, 163,'l90
( obalt and Larder Lake Gold Mining Co H. S. 107 to H S 111
(ireat Xortheni Larder Lake Mining Co., Limited H. S. 221 to 231 inclusive
Harris-Maxwell L. L. uold Mining Co H. S. 114. ll.i.
Highland Mary Gold Mines, Limited H. S. -ilO to .539 inclusive.
Imperial Larder Lake Amalgamated Mines, Limited L. M. 56 to -09: ,87 to 97 fii'ot transferred to this Company in

. .
Recorder's books)

.

International Mines T. C. 1 tol2. R.S.C. 1 to 20, 26 to 32 (not transferred to Co.)
J^err ... H. S. 164. 165. 166.
Le Roi Mining Co., Limited H . S 79. 80. 86, 235 to 252 inclusive.
Larder Lake Proprietary, Limited H. F. 37. 38, 39. L. M. 45 to 55 inclusive : L. M 79 to 86 in-

clusive : H S. 123. 124 ; H. S. 126, 191 ; H. F. 35; (L.M.
r :, -r , ^ 52. 55 uot yct transferred)

.

Larder Lake Commercial Travellers' Syndicate H. F. 142 to 151 (not transferred on books)

.

Larder Central Gold Field.s. Limited H. F. 52 to H. F. 63 (not transferred to Co.)
Little Larder Lake Gold Min. Co., Limited J.S.129toJ S 140
Lucky Boys' Gold Mines, Limited !h. S. 128 to ]'31,'l39 to 141,169,170,172,173. 174 177 184
.. , ^,. . . ^

, „ . . ,
185, 186, 187, 188, 1.S9, 176, 179 (176 not transferred).'

Lincoln-Nipissmg Development Co , Limited C. E. 3, 4, 5, 6 : L. M. 8 to 26 inclusive
Murphy Mines, Limited H. S. 74 to 7S. 81 to 85, 87 to 93.
Martin Larder Gold Mines, Limited {;. e. 120 to 131
Manhattan Cobalt Mining Co J. S. 125 tol28iL. M. 60 to 73, H. S. 150.151,1,53, 1.54, 155,

X- u J 156. 157.
Northern Larder Lake Mining Co., Limited H. S. 94, H. S. 200 to 218 (not transferred on books)

.

North Canadian Gold Mines, Limited B. G. 204 to 235.
New Liskcard and Northern Ontario Development Co.,

Limited J. B. 17. 18, 19, 20, 22, 25 and others.
Queen City Mining and Development Co., Limited L M. 3 4 5
Reddick Mines H. I. B. 28 to 33, H. F. 33.
Sliver Five Mining Co H. F. 78 to 8.5, 86, 87, 90, 91, 92 (not all transferred).
Richardson, VV. M L. M. 30, 31, 32.

The following table shows the course of gold mining in this Province during the last

five years

:

Table V.—Gold Mining, 1903 to 1907

Schedule.

Mines worked Number
Ore treated tons
Gold product ounces
Gold value S
Men above ground Number
Men below ground...' Number i

Wages paid $

19
32.347
10,383

188,036
243
2.50

245,490

12

2.285
40,000

100
130

133,000

13
17,510
5,.541

99,885
176
134

175,818

14

11,791
3,926

66,193
147
97

152,011

1907

6

12,989

3,810
66,399

96
64

125,537

Silver

As Part II of the Sixteenth Report of the Bureau of Mines contains a revision

by Prof. "W. G. Miller, Provincial Geologist, of his report on the Cobalt camp, and
i.s being published concurrently with the present volume, it is unnecessary here to deal

at any length with the silver production of the Province, which comes almost wholly

from the Cobalt mines. Ontario now occupies an important position in the silver-

producing communities of the world. Only three states of the Union, viz., Montana,

Colorado and Utah, surpassed the output of Ontario in 1907, and the Ontario product

is now more than three times that of British Columbia, the only other Province of

the Dominion in which silver is obtained in any quantity. The combined yield of

Ontario and British Columbia, which for 1907 was about thirteen million ounces, would

place Canada ahead of any one of the United States. The world's production of silver

is now about 160 millions of ounces annually/ Mexico is the largest producer, her

3Thee.stimate varies. The Engineering and Mining Journal, New York, .Taiiuarv 4, 1908 p. 5. gives the world'"
production, 1907, as 185,035,496 ounces.
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mines yielding last year not far from 58 million ounces, the United States coming next

with an output of 56,925,911 ounces in 19U". Australia is third, the famous Broken
Hill mine in New South Wales alone producing 5 or 6 million ounces yearly, and Canada,

mainly by virtue of the Cobalt mines, takes fourth place.

It is somewhat remarkable that the continent of North America should now be pro-

viding more than two-thirds of the worlds supply of silver. Europe yields comparatively

little, Germany and Spain furnishing yearly somewhat less than Canada. In Asia.

Japanese mines yield about $2,500,000 worth per annum; Africa supplies practically

nothing; while in South America the famous mines of Bolivia and Peru, which poured

out their riches in such profusion during the early days of the Spanish conquest, in

1907 yielded only about $8,000,000 altogether, or very little more than the united

production of Ontario and British Columbia.

Markets for Silver

But if the countries ol the East produce little silver, they purchase large quan-
tities, being indeed the dominating factor in the market. The course of silver prices

was for some three or four years previous to the later months of 1907—or practically

ever since the beginning of the Cobalt production—almost constantly upward, reaching

nearly 70J- cents per ounce early in the year, then receding a little, but rising again

to over 68 cents in August. The autumn months saw a rapid decline, and the year

closed with an average price for December of 54.565 cents. The maintenance of

the higher level during the earlier part of the year was doubtless due in large

measure to the steady demand prevailing for some time from India, both for coinage

and trade purposes, but, early in October, the partial failure of the rains in that

country made it apparent that only a moderately good crop could be hoped for.

The Indian bazaars then instead of buying, began to sell silver, and as the London
market was heavily stocked and other demands were light, the pressure to realize

brought about a fall in price. The downward tendency was accentuated by the high

rates of interest current during the closing portion of the year, the Bank of England
rate being 7 per cent, from early in November until 31st December, a point that had

not been touched since 1870.

The important influence of India on the silver market may be realized when it is

stated that the imports into that country in 1906 amounted to $73,898,225 worth, and
in 1907 to 85.878.884 ounces, worth about $50,000,000. A large part of the silver

bought by India is hoarded by the people of that country, when prosperity prevails,

chiefly in the form of ornament-s and objects of native manufacture. In times of

scarcity or famine, some of this silver is thrown upon the market, though the hoarding

process which has been going on for centuries, never wholly ceases. Thus the hunger
of the ryots of Bengal may close a silver mine, or many silver mines, in America.

China, too, is a great user of silver, largely as currency, both in the form of sycee, or

native bullion, (about 98 per cent, fine), and Mexican dollars, which are current all

over the empire, and also in Malaysia. A considerable part of India's requirements

in 1907 was supplied by China, much of the silver poured into ^lanchuria during the

Russo-Japanese war finding its way to treaty ports for export.

The prosperity of the Cobalt mining camp, however, much less its existence, does

not depend upon a high price for silver. The ores of Cobalt are so much richer than

the average that many of the mines could continue to produce silver even in the face

of a still further lowering of its value. Yet it .goes without saying that a restoration

of better prices for silver would be welcome in Cobalt, where the ores are valuable

almost wholly for their silver contents, in this respect differing from many other sources

of supply, in which silver is a by-product of lead, copper or gold. Taking the world a-s

a whole, doubtless most of the silver is obtained from mines which are operated in the

first instance for other metals. An increase in the price of lead or copper stimulating

the production of these metals, leads to a larger yield, of silver, with the consequent

possibility of lower prices for the latter.
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The Mines of Cobalt

The output of silver in Ontario last- year was 10,028,259 ounces, having a value

according to returns received from the mining companies of $6,157,871. Compared

with 1906, when the production was 5,433,984 ounces, worth $3,689,286, the gain in

quantity was 85 per cent., but owing to the fall in price, there was an increase in

value of only 68 per cent. The shipments of ore amounted to 14,809 tons, so that on

the average the ore shipped out contained 677 ounces of silver per ton, and had a

value of $416. The average value of the ore taken out in 1907 was considerably less

than in 1906; indeed, in this particular, as was to be expected, there has been a pro-

gressive decline since the opening of the mines. The following figures giving the

average contents of the ore shipped each year show this to be the case

:

OvinceB.

1904 1,309

1905 'iM'i

1906 1,013

1907 677

It does not, however, follow that the ores are becoming poorer. In the early days

of the camp only the rich ore containing native silver in nuggets and plates was sent

out, but in 1906 and to a still greater extent last year, ore containing as low as 150

ounces per ton or less was freely marketed. Probably as much high grade ore was

shipped in 1907 as in any previous year, but there was also sold a greater quantity

of screenings and other material having a much less average value. A considerable

tonnage of this low grade product was shipped to the American Smelting and Refining

Company's works at Denver, Colorado, where it has been found suitable for mixing

with certain of the ores of the Western States.

The producing mines of the Cobalt camp in 1907 were 28 in number, and are here

given in the order of the value of their production: Nipissing, O'Brien, Coniagas,

La Rose (including Lawson), Kerr Lake, McKinley-Darragh-Savage, Buffalo, Trethewey,

Temiscamingue, Temiscaming and Hudson Bay, Drummond, Right-of-Way, Foster,

Cobalt Silver Queen, Nova Scotia, Green-Meehan, City of Cobalt, King Edward, Cobalt

Townsite, Silver Leaf, University, Standard Cobalt (Cobalt Central), Colonial, Nancy

Helen, Temiscaming Cobalt, Red Rock, Imperial Cobalt. The shipping mines in 1904

were four in number; in 1905 sixteen; in 1906 seventeen, and in 1907 twenty-eight.

Since the beginning of 1908 several others have been added to the list, among them the

Crown Reserve, Casey Cobalt and Provincial mine. In point of tonnage, there has

been a rapid increase year by year, as is shown by the following table, which also

summarizes other features of interest. The figures are for the Cobalt camp only, and

do not include small quantities of silver produced by the mines of the Lake Superior

region, or obtained from the Sudbury nickel-copper mattes:

Table VI.—Silver Production Cobalt Mines 1904 to 1907

Year.
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declared by the miner's union, a branch of the Western Federation of Miners. Feeling

ran high for some time, but there was little in the way of violence, this freedom from
crime being no doubt in part due to that provision of the mining law enacted in 1900,

which provided that no new licenses for the sale of intoxicating liquor should be issued

within six miles of a producing mine. As the discoveries at Cobalt had not then been
made and there was no settlement there in 1900. the ramp has developed to its

present stage with an entire absence of the legalized sale of liquor, and up to the present

time Cobalt, though with a full share of the adventurous and boisterous spirits which a

"booming" camp invariably attracts, has had a record for the observance of law and
order surpassed by scarcely any rural part of Ontario. There have been no murders,
and few assaults, and even amid the stress and strain of a bitter strike, practically no
violence was done on either side. The agitation in favor of higher wages was not

successful, for though a few mines granted the union scale of pay and hours, the
majority continued at work on the old terms.

Table I shows that 2,038 men were employed in the Cobalt mines in 1907. An
organization, known as the Mines Free Employment Bureau, acts as middleman in

supplying labor to the mines. Men out of employment register at the Bureau's office,

stating the kind of work they want, their qualifications, experience, etc. Mine
managers desiring hands apply to the Bureau for machine men. muckers, mechanics,

etc., and are furnished with the help required, taking the men in the order of their

registration. The system has been found to answer well, and to be a great convenience

both to managers and to men. Mr. W. R. Mackan, manager of the Bureau, in response

to an enquiry furnished under date of 16th February, 1908, a statement showing the

number of men employed in the mines of Cobalt, and the capacity in which they were
severally employed. The list is here given, as showing the labor requirements of the

camp and also the high stage of development already reached in the subdivision of labor

in the mines : Surface foremen 23 ; mine captains 29 ; shift bosses 51 ; head carpenters

15; carpenters 76; carpenters' helpers 18; master mechanics 17; mechanics 20; pipe-

fitters 24; pipe-fitters' helpers 13; blacksmiths 57; blacksmiths' helpers -52; engineers

60; firemen 49; head ore sorters 18; ore sorters 107; hammermen 36; teamsters 57;

hoistmen 58; bucket t-enders 67; tirabermen 35; timbermen's helpers 10; machine men
203 ; machine men's helpers 16.5 ; muckers 149 : trackmen 11 ; surface laborers 114 ; other

employees 180; total 1,714. Mr. Mackan adds that some of the smaller mines were
closed down at the time of writing, and that in his opinion it would be fair to add
about 300 men to this number, which would take in men engaged in prospecting at

that date, and also those who were temporarily out of work.

The growth of the Cobalt camp as a field for the employment of labor is shown by

the following figures

:
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The mines of the district now liave 74 steam plants and two gas producei- plants,

and in connection with these are 51 compressor plants, as compared with 20 at the

end of 1906. A farorable result of the installation of this machinery is that more
development than formerly is being done per ton of ore shipped and there is to-day
more ore blocked out than there was a year ago.

A somewhat unexpected feature in the operations of the mines is the fact that

in this camp, situated in a dense forest, the prevailing fuel for boiler consumption is

coal. The use of wood has been practically abandoned. The reasons for this are the

absence of hard wood,—the only available timber for fuel purposes being the smaller

conifers such as tamarack, balsam and jack pine, which when dry give a hot fire but

do not last long in the furnace :—the high cost of cutting and hauling wood ; and the

superior convenience of coal, which is brought in in carlots, and in a number of mines,

switched direct to the power house or fuel bins.

Concentrating Low=grrade Ores

The utilization of the low grade ores of the Cobalt silver mines is now assuming

much importance. Many of the mines have accumulated dumps of considerable magni-

tude, the silver contents of which are far from negligible. To meet the situation thus

arising, four of the mining companies have installed concentration plants, all of which

were either in. operation or on the point of completion at the end of the year. Following

are the companies which have installed milling plants: The Buffalo Mines Company.

Limit-ed : Standard Cobalt Mines, Limited, at the Cobalt Central mine ; Coniagas

Mines, Limited ; and McKinley-Darragh-^avage Mines of Cobalt, Limited.

Two custom concentrating plants are also in course of construction, belonging

respectively to Muggley Concentrators. Limited, and Cobalt Concentrators, Limited.

The concentration in all cases is by water, except in that of the Cobalt Concen-

trators, where a pneumatic process is employed.

In addition to the foregoing local plants, several reduction works for the further

treatment of the Cobalt ores are under way in various parts of the Province. The

Orford Copper Company's plant at Copper Cliff has been in operation since 1906. It

treated 2,266 tons of ore last year, most of which was high grade material. The

Deloro Smelting and Reduction Company which purchased the gold-arsenic reduction

works at Deloro, Hastings county, and equipped them for treating the ores of Cobalt,

were in the market for ore about the end of the year, and have been operating since

early in 1908, principally on ore from the O'Brien mine, the owners of which are also

interested in the reduction plant. This company has been successful in producing bar

silver up to .998 fineness which it markets in London, England, but so far has not made

any attempt to separate the cobalt and nickel, which are retained in the residues. At

Thorold the Coniagas Reduction Company expect to have their plant in operation

early in the summer of 1908. Their purpose is not only to recover the silver, but also

to manufacture cobalt and nickel oxides, and white arsenic. Large holders of shares in

Coniagas Mines. Limited, are connected with this company. The smelters at Trout

Lake and Sturgeon Falls have not yet begun to treat ore.

Ore Purchasing Concerns

The principal purchasers of ore in 1907 were the American Smelting and Refining

Company, and the Orford Copper Company. All of the ore bought by the latter was

sent to Copper Cliff, Ont., for treatment, while the former shipped most of its tonnage

to its works at Perth Amboy. New Jersey, but a proportion also of low grade ore

to its plant at Denver, Colorado. The purchasing tariffs of the several buying com-

panies may be summarized as follows :

American Smelting and Refining Company: For ores under 1,500 ounces silver per

ton, pay for 93 per cent, silver contents at New York price 30 days after agreement ot

assays, less working charge of $9 per ton plus one-half cent per ton for each ounce of
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silver contained. If arsenic in excess of 5 per cent., working charge increased 25 cents

per ton for each per cent, of arsenic so in excess. Seven cents per ton added to working

charge for each per cent, of insoluble matter contained in excess of iron.

For ores 1,500 ounces silver per ton and over : Pay for all silver recovered at New
York quotations on date of production of bars, and for 98 per cent, of silver in all

by-products such as slags, test bottoms, etc., 30 days after agreement of assays less a

working charge of $125 per ton plus one cent per ounce of silver paid for.

The freight on ore from Cobalt to Perth Amboy is $10.20 per ton, and on shipments

to Denver a reduction in working charge is made to equalize freight.

Orford Copper Company : Pay for 94 per cent, of silver per ton of ore containing

4,000 ounces and over, 93 per cent, for ore containing 1,200 ounces and over, 92 per

cent. 800 ounces and over, 90 per cent. 500 ounces and over, 85 per cent. 300 ounces

and over, 80 per cent. 150 ounces and over ; also for cobalt $30 per ton of ore con-

taining 12 per cent, cobalt or over, $20 per ton containing 8 per cent, or over, $10

per ton containing 6 per cent, or over. Payment made of 50 per cent, value silver and
cobalt at New York price 45 days after sampling completed, remaining 50 per cent.

45 days later.

Freight on ore from Cobalt to Copper Cliff is $5.20 per ton.

Deloro Smelting and Reduction Company : Pay for 95 per cent, of silver per ton

assaying 2,000 ounces and over, 94 per cent. 1,000 to 2,000 ounces, 93 per cent. 600

to 1,000 ounces, 91 per cent. 500 to 800 ounces, 90 per cent. 200 to 500 ounces, 85 per

cent. lOO to 200 ounces, at New York quotations 30 days after agreement of assays

;

1 cent per pound for arsenic in ore containing 10 to 30 per cent., 1^ cents per pound

in ore containing 30 per cent, arsenic and over; also $10 per ton of ore containing

6 to 10 per cent, cobalt, and $20 per ton containing 10 per cent, or over.

Freight from Cobalt to Marmora (station for Deloro), $7 per ton.

The Balbach Smelting and Refining Company of Newark, New Jersey, United States

Smelting, Refining and Mining Company of Chrome, New Jersey, and Pennsylvania
Smelting Company of Carnegie. Pennsylvania, also bought consignments of ore during
the year.

Of the ore shipments from the camp in 1907, 81.47 per cent, went to the United
States, and 17.40 to Canadian reduction plants (practically all to Copper Cliff). The
remainder, 1.13 per cent., was silver-free cobalt ore which was shipped to England.

Shareholders in Cobalt mining companies have up to 31st December, 1907, realized

$3,847,344.19 in dividends and bonuses. Of this $1,954,450 was paid in 1906 and
$1,892,894.19 in 1907. Details of payments in 190G were given in the Sixteenth Report
of the Bureau of Mines, Part I, page 13, and similar particulars regarding the dividends
of 1907 will be found in Part II of the same Report, so that it is unnecessary to repeat
them here. These sums do not include the returns made to the owners of La Rose
and Drummond mines, which are close corporations, or the profits realized by the
owners of the O'Brien mine, which would bring the whole amount up to about five

millions of dollars.

Cobalt : Nickel : Arsenic

The constituents of the Cobalt ores other than silver do not bulk largely in the
figures of value. Nothing is realized by mine owners on the nickel contents, very little

for the arsenic, and not much for the cobalt. When the last-named element comprises
less than 6 per cent, by weight of the ore shipments, it is disregarded in the smelter
returns, if in excess it is paid for at the rate of $10 to $30 per ton of ore, according
to the proportion of cobalt. Only one company purchasing Cobalt ores, the Deloro
Mining and Reduction Company, pays anything for arsenic. If over 10 per cent, and
under 30 per cent, by weight, this company allows one cent per pound for the arsenic

contents; if over 30 per cent., one and a half cents per pound.

2 M.
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The mining companies, receiring so little for these ingredients, are at no pains to

ascertain how much their shipments contain, and as in many cases no assay is made

or reported for nickel, cobalt or arsenic, there is no means of ascertaining exactly

what quantities of these substances are shipped out of the Cobalt district. In the last

Report of the Bureau the percentages adopted for tabulation purposes were 6 per

cent, for cobalt, 3 per cent, for nickel, and 27 per cent, for arsenic. The low grade

ores, such as comprised a considerable proportion of the shipments of 1907, contain not

only less silver, but less cobalt, nickel and arsenic than the ores of higher grade, hence

the lowering of the average silver contents implies also a lowering of the other mineral

constituents. It is not possible to estimate precisely the extent to which these sub-

stances have fallen, but it is probable the level for 1907 would be found at not far from

•5 per cent, for cobalt. 2i per cent, for nickel, and 20 per cent for arsenic, and these

proportions have been assumed in compiling the statistics of last year.

The production of the Cobalt mines, including all the constituents of value, since

they were opened, is shown in the following table:

Table VII.—Total Production Cobalt Mines 1904 to 1907

Year.
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of the Montreal river, prospectors last j'ear found good ore of similar character on

and in the neighborhood of Bloom lake, and this region is likely to attract considerable

attention during the coming season. With commendable enterprise the pioneer

prospectors of Bloom lake have built by their own labor a road about 15 miles long

leading from Elk lake on the Montreal river to Bloom lake. A large part of this

whole region is in the Temagami Forest Reserve, prospecting and mining in which

are regulated by the Government with the view of protecting and preserving the

timber. Searching for minerals can only be carried on by authority of a permit

issued by the Department of Lands. Forests and Mines, and the Mining Act forbids

the sale of lands within the Reserve. A lease, however, of a mining claim can be

granted renewable for ten-year periods, which enables the minerals to be worked.

The results of a geological exploration carried on last year, in the Temagami
Reserve and Montreal River district, under the direction of the Provincial Geologist,

are presented in the .Sixteenth Report. Part II, where fuller details are given. The
colored map accompanying that Report has already been published, so that prospectors

going into the district may take it into the field with them next spring. A black and
white map of the Bloom lake region has also been issued, showing the route into the

region, the claims which have been surveyed, etc. This also, it is hoped, will be of

service to prospectors.

Silver Finds South of Lorrain

The newest silver camp in the Province lies south of the township of Lorrain,

which occupies a considerable portion of the west shore of lake Temiskaming. In the

summer of 1907 a good vein of cobalt ore unaccompanied by silver was found on a

claim about three miles west of the lake, since surveyed as H R 16, owned by the

Haileybury Silver Mining Company, while on H R 19 (Keeley or Jowsey claim) near
by, a considerable quantity of wire silver was struck along with cobalt bloom. Some 10

or 11 tons of this wire silver ore was bagged early in 1908. Owing to the thick covering

of snow which effectually obscures the surface of most of northern Ontario in the
winter time, it has hitherto been impracticable to satisfactorily determine the geology

of this region, but in March of the present year, while the snow was still on the

ground, Mr. C. "W. Knight, Assistant Provincial Geologist, made a brief examination of

the productive area, which seemed to show that it was in proximity to a diabase contact

with prevailing country rock of Keewatin age. One or two claims nearer lake Temis-

kaming have been reported as showing native silver in small quantity. It is proposed

to study the district in greater detail during the approaching season, and to issue a

geological map and report as soon as possible. "Winter prospecting, or at any rate

winter staking, has been active in this region as a result of the discoveries and already

stakes have been planted covering the territory as far south as the mouth of the

Montreal and Metabitchewan rivers.

Provincial Mine

A memorandum showing the progress of work at the Government Provincial mine
on the Gillies limit up to the end of 1907 is furnished by Mr. E. T. Corkill, who has

been associated with Prof. Miller in the management of the mine

:

When work was commenced by the Bureau of Mines on the Gillies limit in 1906.
there were rumors of very rich silver finds having been made during the previous year
bv prospectors, who had gone on the limit without permit. All such reported finds
where any work has been done were examined by trenching, etc., but no veins of value
^.ere uncovered. In some cases prospectors who claimed to know of solid veins of silver
on the limit showed their finds to us on the understanding that they would receive ?l-50
an inch in width for veins running over 500 ounces in silver. All these parties were
unable to show us veins of any value, in fact anything that was shown us were mere
cracks in the rock. Several veins were found by us in trenching, but the most prom-
isins was discovered near the northwesterlv boundary under 4 or 5 feet of earth on
Julv 19th. 1906.
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During the year 1906 very little actual mining work was done. During the months
of July to October, 1906, about twenty men were employed continuously, trenching

about 18,000 feet. Several test pits were put down and three small shafts were sunk

10, 30, and 55 feet respectively. In the 55-foot shaft to the west of the railway 45

feet of drifting and cross-cutting was done on the 55-foot level.

In addition to actual prospecting the northern portion of the limit was surveyed

and mapped in 1906, and the main shaft on the vein found adjoining the Nipissing

property was begun.
Owing to the failure of the machinery companies to deliver the machinery accord-

ing to contract, and the labor diflBculties in the Cobalt camp in 1907, very little work

was done at the mine between April and September of that year.

Owing, too, to construction work on the Kerr Lake branch of the T. & N. 0.

railway, which passed within 200 feet of our mine buildings, the danger from blasts

on the railway retarded operations at the mine greatly, as these could only be carried

on with jeopardy to the lives of the workmen. The work at the mine up to the end

of 1907 shows the following :

The shaft has been sunk 140 feet with levels at 65 and 125 feet respectively. The
shaft is timbered for its entire depth with square sets and the hoist way provided with

guides for cage.

On the first level 450 feet of drifting has been done and 70 feet of cross-cutting.

A raise has also been put through to the surface 50 feet east of the shaft on the vein,

and timbers put in and stoping begun for 90 feet along the vein.

On the second level at 125 feet in depth 25 feet of drifting and cross-cutting has

been done.
At the mine, buildings have been erected consisting of boiler house 32 x 50 feet,

bunk house, two stories, 20 x 50 feet, dining room, ofl5ce, ore house, blacksmith shop

and shaft house.
The machinery installed consists of a 100-h.p. return tubular Jenckes boiler, the

high pressure half of a Rand air compressor developing 500 cubic feet of free air per

minute. The concrete foundation for the complete compressor has been put in, and

also a 7 X 10-inch Jenckes hoist. In the mine a Worthington pump has been placed

on the first level, and a Cameron sinking pump on the second. Five air drills have

been purchased and three are kept continuously in operation. In addition to these

the mine is thoroughly equipped with piping, tracks, steel for drills, air hose, etc.

At the present time the ore is being broken down in the stope on the first level,

biit very little can be taken out until the stope has been carried through to the surface

wlien the rock and ore will be drawn from the stope and ore picked out and sacked.

About 60 feet more drifting will be necessary on the second level before the vein is cut.

.About 25 men are at present employed.

Nickel

There were 10,972 tons of nickel produced in Ontario in 1907, practically the same

quantity as in 1906. By far the greater portion of the output was from the nickel-

copper mines of the Sudbury district, the only other source of the metal being the

mines of Cobalt, from which the production is estimated at 370 tons.

The Canadian Copper Company remains the largest operator in the nickel field.

With large deposits of high-grade ore, an extensive and well equipped plant both for

mining and smelting, and ample means at its command, this company occupies a

very strong position as a producer of nickel. The quantity of ore raised by the

Canadian Copper Company was 303,256 tons, of which 238,948 tons were from the

Creighton mine, and 61,081 tons from the Creaii Hill mine, which began production

last year. The remainder came from the old No. 2 mine at Copper Cliff. The Mond

Nickel Company mined 48,660 tons of ore wholly from Victoria mine No. 1. The

quantity of Bessemer matte produced by these companies was 22,041 tons, the average

contents of which were 48 per cent, nickel and 32 per cent, copper. Both plants were

in operation during the whole of the year, the number of employees being 1,660, and

the wages paid out $1,278,694. The Mond Company is developing a water power for

operating its mine and works at Wabageshik falls on the Vermilion river in the town-

ship of Lome. The nickel-copper mines of Sudbury have given Ontario first place

among the nickel producing countries of the world, far surpassing the only other

source of supply, the island of New Caledonia. The garnierite or nickel silicate of New

Caledonia is a very different mineral from the pyrrhotite of Sudbury, in which the
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nickel occurs as a sulphide, principally pentlandite, and the treatment of the two
classes of ore is very unlike. The roast yards at Copper Cliff or Victoria !Mines show
huge heaps of burning ore slowly exhaling tons of sulphur in the most acrid of fumes,

withering every green blade within their influence. In smelting the New Caledonia

ore, on the other hand, it is necessary to add sulphur. Along with the nickel in the

Sudbury ores is found a nearly equivalent proportion of copper, while in the Now
Caledonia mineral nickel is the sole element of value. The ore is export^ed as such from
Xew Caledonia, but. although the Canadian ore is smelted to a Bessemer matte at the

mines, the final processes of refining and separation take place abroad, the Canadian
Copper Company's refinery being in New Jersey, and the Mond Nickel Company's in

Wales.

Table VIII summarizes the progress of nickel-copper mining in Ontario for the last

five years

:

Table VIII.—Nickel=Copper Mining 1903 to 1907

Schedule. 1903

Ore raised tons 152,940
Ore smelted • 220.937
Ordiiiurv matte produced " 30.416
Hi^h grade matte produced " 14.419
Nickel contents " 6.998
Copper contents '•

4.00.5

Value of Nickel $ 2.499.068
Value of Copper " .583.646

Wages paid " 746.147
Men employed No.

j
i .277

203.388
102,844
19.123

6.926

4,743
2.163

1.516.747
297,126
570.901

1,063

1905

284.090
257,745

343.814
340.059

(a) 17.388
9.503
4..525

3,354.934
6«8.993

833.822
1,176

(a I 20.364
li).776

5.260
3.839,419
80*;.413

1,117.420
1 117

1907

351.916
359,076

(a) 22.041
10.602

7.00s
2,270.442
1.020.913
1.278.694

1,660

(a) Bessemer matte.

The reduced valuation placed on the nickel contents of the matte by the mining
companies as compared with 1906, already spoken of, is very noticeable in the above

figures. Nickel in the matte a year ago was worth according to these retnrn.s 17.8

cents per pound, whie in 1907 it was worth only 10.7 cents per pound, notwithstniiding

that the price of the refined metal, according to ptiblished quotation.s was quite a.s high

in 1907 as in 1906.

In roasting the ore and as fuel for other purposes 2^3,435 cords of wood valued at

$77,366, or $2.72 per cord, were consumed last year, also 63,899 tons of coke worth

$462,204 in smelting the ore into matte. Without allowing for the loss of metallic

contents in roasting and smelting, the ores converted into Bessemer matte contained

an average of 2.95 per cent, of nickel and 1.95 per cent, of copper, as compared with

3.16 per cent, of nickel and 1.54 per cent, of copper in 1906. This shows a reduction

of .21 per cent, of the former, but an increase of .41 per cent, of the latter metal.

Copper

Most of the copper produced in this Province comes from the nickel-copper mines
of Sudbury, but a varying quantity is obtained year by year from the non-nickeliferous

copper deposits in other districts, principally on the north shore of lake Huron. The
heavy fall in the price of copper which ruled for electrolytic 25.070 cents per pound in

the New York market in March, but which dropped to 13.277 cents per pound in

December—a decline of 47 per cent.—had a tendency to discourage the production of

the metal. The quantity of ore raised by four copper sulphide mines in 1907 was 9.575

tons, containing about 300 tons of copper, or an average of a little over 3 per cent.

These mines were the Bruce mines, owned by the Copper Mining and Smelting Com-
pany of Ontario, the Hermina, the Tip-top, and the Cobden Copper Mining Company's
mine in the township of that name. The Superior and Bruce mines together produced
370 tons of concentrates containing about 72 tons of copper, and valued at $24,598.
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Following are the figures of production from the copper sulphide mines :

Ore raised tons 9,575

Estimated copper in do " 300

Concentrates produced " 370

Estimated copper In do " 72

Value of do $ 24,598

Workmen employed No. 16)

Wages paid $ 105,333

Iron Ore

The quantity of ore raised and shipped from the iron mines of the Province during

the year 1907 was 205,295 tons, vahied at $482,532, as against 128,049 tons worth

$301,032 in 1906. The output was composed of 157,715 tons of hematite and 47,580

tons of magnetite. The hematite was the product entirely of the Helen mine at

Michipicoten, while the magnetite came from the mines of the Mineral Range Iron

Mining Company at Bessemer, Hastings county, the Atikokan Iron Company at Atik-

okan, the Wilbur Iron Ore Company at Wilbur, Lanark county, and the Canada Iron

Furnace Company at Radnor, Renfrew county. All of these mines, except the Wilbur,

are operated by or in connection with companies producing pig iron. The Helen ore

is exported mainly to the United States, where in effect it is exchanged for ore suitable

for the manufacture of steel rails by the Algoma Steel Company at Sault Ste. Marie;

the produce of the Bessemer mines, now being operated by the Canada Iron Furnace

Company, is smelted in the company's blast furnace at Midland, while the ore from

the Radnor mine goes to the same company's furnace in Quebec; the Atikokan magnetite

after roasting is smelted by the Atikokan Iron Company at Port Arthur : and the

product of the Wilbur mine, which is of Bessemer quality, is shipped to Sault Ste.

Marie for use in making pig iron for steel rails.

The Moose mountain deposit of magnetite has as yet made no shipments of ore,

but the completion of the branch of the Canadian Northern railway into the mine and

of the docks and ore pockets at the Key on French river will allow of the product being

placed upon the market. A large bed of bog ore is reported from near Niblock station

on the main line of the Canadian Pacific railway west of Port Arthur
;
good samples

of magnetite have been brought out from the neighborhood of Emerald lake in the

Temagami Forest Reserve, and a considerable body of ore is said to have been found

some distance north of Savant lake about twelve miles from the line of the National

Transcontinental railway. None of these deposits however have in any way been proven.

On the old Blairton mine property in the township of Belmont, Peterborough county,

diamond drilling is said to have disclosed a considerable body of hematite.

Messrs. Coleman and Moore, on behalf of the Bureau of Mines, continued their

exploration of the Iron ranges east of lake Nipigon, and in the present report give an

account of their work. There are still considerable stretches of Iron formation in that

district to be examined, and it is probable these gentlemen will return to the same field

during the season of 1908.

For a full account of the iron industry of Ontario, and its productive capacity

both in iron ore and pig iron and steel, reference should be had to the article in the

present volume on the subject by Mr. George C. Mackenzie, who has had a wide and

practical experience in the iron business.

Table IX gives particulars of the production of iron ore for the five years 1903 to

1907 inclusive :

Table IX.—Iron Ore Production 1903 to 1907

Schedule.
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Pig Iron and Steel

There were seven blast furnaces in operation in 1907, viz., two owned by the

Algoma Steel Company at Sault Ste. Marie, two by the Hamilton Steel and Iron

Company at Hamilton, and one each by the Canada Iron Furnace Company, the

Atikokan Iron Company and the Dcseronto Iron Company at Midland, Port Arthur
and Deseronto respectively. The last named, however, was in blast for a short period

only, while one furnace at Sault Ste. Marie and one at Hamilton were blown in during
the year and did not run for the whole twelve months. The output of the furnacea

was a total of 286.216 tons of pig iron valued at $4,716,857, as compared with 275,558

tons, worth $4,554,247 in 1906. The production of steel which comprised castings

and ingots by the Hamilton Steel and Iron Company, and steel rails by the Algoma
Steel Company, amounted to 237,855 tons, valued at $4,168,127.

At Welland the manufacture ot steel by the basic open hearth process has been

begun by the Ontario Iron and Steel Company. This company will not operate a blast

furnace, but will purchase its supplies of pig in the open market.

The Electro-Metals Company has also located works at Welland for the manufacture

of ferro compounds, and the production of pig iron by the electric process. The plant

went into partial operation in December, 1907, the product being ferro-silicon, quartz

for which was brought from the feldspar quarries on the Kingston and Pembroke rail-

way near Verona. It is proposed also to make ferro-chrome and ferro-tungsten.

Particulars of the operation of the blast furnaces and steel works for the year are

as follows

:

Ontario ore smelted tons 120,l-=>fi

Foreign" " ••
38.S.72"

Scale und mill cinder " 22.80rt

Limestone for dux '• 171,0^7
Coke for fuel ••

326.937
Value of do S 1,7-18.090
Charcoal for fuel ..bush. 1,849
Value of do S 221
Pig iron product tons 286.216
Value of do S 4,716.8-57
Steel product tons 237,8.=).i

Valueofdo S 4,1GH.t.'7

Workmen employed No. 1 .2 \i

Wages paid S 80s!tM

The proportion ot Ontario ore used in making pig iron was 23.6 per cent, in 1907,

as against 20 per cent, in 1906. "With the easy water carriage provided by the great

lakes which form the southern boundary of Ontario, it will probably continue to be more

advantageous to import iron ore for use at given points on or contiguous to the shores

of these lakes, than to bring it by rail for great distances inland, especially ores required

for given mixtures or for special grades of pig. For the same reason, it may often be

more profitable to export ore to the United States from points not well situated as

regards blast furnaces than to pay freight upon it to smelters in Ontario. Thus, it is

likely there will always be a movement of ore to and from both sides of the boundary

line; nevertheless it is matter for regret that after 12 years' active and constantly

growing manufacture of pig iron since the revival of the industry in 1896, less than one-

quarter ot the ore charged into the furnaces of Ontario is of domestic origin. The

scarcity of hematite in that part of the Province south and east of the Georgian bay,

in which the majority of the furnaces have hitherto been situated, doubtless accounts

for much of the imports from the United States, since furnace men in Ontario have

modelled their practice upon methods in use south of the line, where the manufacture

of pig iron and steel is based upon the existence of an abundant supply of first rate

hematite and has developed accordingly.

The situation, however, shows signs of improvement. The opening up of bodies of

good magnetic ore of considerable size, some of it of Bessemer quality, is placing

supplies ot excellent raw material at the disposal of smelting establishments which

should tend to free them from dependence upon foreign sources. The market for

manufactures of iron and steel which the settlement of northern Ontario and Northwest

Canada will create affords conditions for the building up in Ontario of a great industry
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in the production of these staples which could hardly be surpassed, provided the neces-

sary supplies of ore exist here. The known deposits have been materially added to

during recent years, and as the exploration of the great stret-ches ot iron-bearing

rocks in northern Ontario proceeds, they can scarcely fail to be still further multiplied.

Statistics regarding the manufacture of pig iron and steel during the five years

beginning with 1903 are given in the following table

:

Table X.—Production Iron and Steel 1903 to 1907

Schedule. 1903. 1906.

Ontario ore smelted tons^ 48.092 i 50.423 61,960
;

101.569 120,156

Foreign ore smelted " 103,157 t 173.182 383.459 396.463
|

38S.727

Limestone for flux " 49.426 61566 1-'1,052
i

153,702 i 171,037

Coke ..
'• 96,540 135.108 2P2.415 304,676 i 326.937

Charcoal bush 932.630 I 1.821270 3.387.869 811.925 . 1.849

Pig iron tons 87.004 127.845 2-^6,704 275,558 286.216

Value of pig iron S ' 1,491.696 1.811,664 3,909.-527 4,654.247 4,716,857

Steel tons 15.229 I 51.002 138.387 1 167.626 237.8.55

Value of steel 8 304,580 1,188,349
,

3,321,884
I

4.202,278 4.168,127

These figures show that the quantity of pig iron made in 1907 was 275 per cent,

more than in 1903, and other items of production have increased correspondingly.

Materials of Construction

The chief material used in Ontario for houses and oth#r structures for occupation

is brick, clay for the manufacture of which is found widely distributed throughout the

Province, especially in the older and less rocky portions. The output of the brick

yards last year in common and pressed brick had a value of §2,758,666, as compared

with $2,494,795 in 1906. Prices of common brick rose considerably during the year,

being on an average $7.70 per thousand as against $7.19 in 1906.

That there has been a steady advance in the prices of brick for a number of years

is clearly seen from the following figures, showing the average price of common bricks

per thousand as returned to the Bureau of Mines. There can be no doubt that the

increase has materially contributed to higher costs in building operations. Advancing

wages, and more expensive fuel and machinery have in this as in many other branches

of industry forced the value of finished products to a higher—probably a permanently

higher—level.

Price per M

.

1901
1902
1903
1904

S5 73
6.41
6.78
7.15

Price per M.

7.19
7.70

The statistics indicate a larger use of pressed brick than formerly, the production

in 1907 having a value of $646,683, as against $337,795 in 1906. To some extent this

better quality of brick has replaced the commoner variety. There is little doubt, too,

that on the whole the brick made now are superior both in appearance and durability

to those made years ago, greater skill and care being shown in their manufacture.

Other products of the kiln were paving brick, drain tile and sewer pipe, the

aggregate value of which in 1907 was considerably in excess of 1906.

Product.
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Tho production of building and crushed stone in 1907 had a value of $675,000^ as

against $660,000 in 1906.

Of lime the output was 2,650,000 bushels, valued at $418.700.. as compared with

2,885,000 bushels worth $496,785 in 1906. The average value per bushel was 15.8 cents.

Portland Cement

Portland cement is now one of the most important of construction materials, and

its manufacture is increasing in this Province with very considerable rapidity. Last

year there were produced in Ontario 1,853,692 barrels worth $2,777,478, compared with

1,598,815 barrels worth $2,381,014 in 1906. The average price per barrel at the factory

was $1.50, an increase of about 2 cents over 1906, when the price averaged $1.48 per

barrel. The following Portland cement plants were in operation during the year

:

Raven Lake; Western Ontario, Atwood ; Owen Sound, Shallow Lake; Belleville; Lake-

field; Canadian, Marlbank; Sun, Owen Sound; National, Durham; Grey and Bruce,

Owen Sound ; Imperial, Owen Sound : Ontario, Blue Lake ; Hanover. A trial run was

made by the Superior Portland Cement Company, Orangeville, towards the close of

the year, and the Colonial Portland Cement Company, Wiarton, also turned out a small

quantity of cement, but most of the wages it paid during the year were for construction

work, while the factories being erected by the Lehigh Portland Cement Company on the

Bay of Quinte near Belleville, and the Ben Allen Portland Cement Company at Bon
Allen, were still in course of construction on 31st December.

The business of making natural rock cement is nearly extinct in this Province,

having been crowded out by the manufacture of Portland. Last year only 7,2.39 barrels

were made, a reduction even from the output of 1906, when it was 8,453 barrels, the

smallest up to that date. In 1899 natural rock cement was made to the extent of

139,487 barrels. Nearly the whole production last year was by the Empire Cement and
Lime Company of Queenston, successors to Messrs. I. Usher and Sons. The other

manufacturers. Messrs. F. W. Schwendiman and Company, Hamilton, Estate of John
Battle, Thorold, and the Toronto Lime Company, Limehouse, did little or nothing.

Table XI showed the progress of both branches of the cement industry since the time
Portland cement began to be manufactured in Ontario

:

Table XI.—Production of Cement, 1891 to 1907

Year.

Natukal Rock.

1891 46.178
1892 M.]hb
1893 74.3.53

1894 5.1.323

189.5 55,219
1896 60.70;'.

1897 84.670
1898 91.528
1899 139.487
1900 125.428
1901

: 138.628
1902

1 77.300
1903

;
89.549

1904 85,000
1905

; 14,741
1906

1 8.453
1907 7.239

Totals 1,207,956

Value.

39,419
38.580
63.567
48.774
40,145
44,100
76,123
74,222

117.039
99.994

107,625
50,795
6y.3I9
65.250
10.402
6,000
5,097

PORTLAXD.

961,451

2,033
20247
31,924
30,680
58,699
77.760
96,825

1.53.348

222.5.50

306,726
350.660
522.899
695.260
880.sn

1,254,360
1,598,815

1,853.692

Value.
S

5,082
47,417
63,848
61.060
114.332

138.230
170.302
302.096
444.228
59S.021
563.255
916.221

1.182,799
1.239,971

1,783.451
2.381.014
2.777.478

8,157,249 12,788,804

Total.

Bbl.

48,211

74,402
106.277
85.903
113.918
13S.465
181.495
244.876
362.037
432.154
489,288
609,199
784.809
96.5.871

1.269.101

1.607,268

1,860,931

Value,

$

44..501
85.997

127.415
109 834
159.477
1S2.330

246.425
376.318
561.266
698.015
670.880
967.016

1.252.118

1.30.5,221

1.793.S.53

2,3*7,014

2.782.575

9.374.205 13.750,255

The maufacture of pottery from native clay has been in a declining condition for

some years, and the production fell in value from $65,000 in 1906, to $54,585 in 1907.

In 1898 the output was valued at $155,000. and in 1903 at $160,000. The causes of this

apparent lack of prosperity are said to be the severe competition of foreign products,
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and the absence of suitable deposits of clay for the manufacture of the higher classes

of goods. At the present time the potteries of Ontario using clay of home origin

confine their output largely to the cheaper sort of articles, such as flower pots, jar-

dinieres, hanging baskets, etc. In view of the mainly glacial origin of the clays of

southern Ontario, occurrence of beds of kaolin or residual clay deposits of a high

degree of purity is perhaps scarcely to be expected, but further and more systematic

search is required before it can be asserted they do not exist. Some of the kaolinic clays

of the Hudson Bay slope occurring in association with the seams of lignite on the

Abitibi, Soweska, Missanabie and other tributaries of the Moose river, are likely to

prove available some day for making the better classes of pottery, if not of porcelain

and chinaware.* This, however, will not be until they are brought within reach by the

extension of railway facilities.

The production of building materials and clay goods provides employment for a

very considerable quantity of labor, as the following figures for the year 1907 show

:

Product.

brick, common, and drain tile
" pressed and paving

Cement
Lime
Pottery
Sewer pipe
Stone

Total

Men employed.
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Feldspar

The feldspar quarries of Frontenac county wore not operated so vigorously last

year as in 1906, the produo^-ion being 12,328 tons, worth $30,375, as compared with

20,373 tons, valued at $43,849. The Kingston Feldspar and Mining Company and the

Verona Mining Company were the active operators last year. The product i.s shipped

to New Jersey and Ohio for use in the manufacture of pottery and enamelled ware.

There has been a gradual but somewhat fluctuating development in the feldspar

business, as the following figures for the last five years indicate:

Table XIII.—Production of Feldspar 1903 to 1907

Schedule. 1903

Feldspar raised tons
Value of product 8
Workmen employed No.
Wages paid ' $ :

1906

20.373
.13,849

89
40,807

1907

12.32H

30.375
71

23.3f>9

Iron Pyrites

The iron pyrites deposits of Ontario are now beginning to yield a considerable

tonnage, which is partly manufactured into sulphuric acid in the Province and partlv

exported for similar uses to the United States. The Northland Mining Company, the

Canadian Pyrites Company, the Lake Superior Corporation and the Nichols Chemical
Company together raised and shipped 15,755 tons of pyrites during the year, valued
at $51,842. The Northern Pyrites Company has for some time been developing an
extensive deposit on Minnitakie lake, but will not be in a position to put its product
on the market until the completion of the Fort William branch of the Grand Trunk
Pacific railway. The sulphuric acid works erected by the Nichols Chemical Company
at Sulphide, Hastings county, have been in successful operation since their completion

last year. The ore is obtained largely from the company's own deposit, known as the

Hungerford mine, close to the works^, and partly also from other openings in the

neighborhood. Sulphuric, nitric and mixed acids are made by the contact process,

and are shipped in the company's tank cars to various parts of Ontario and Quebec, for

such uses as refining petroleum, making dynamite, vulcanizing rubber, etc. A full

account of the Iron Pyrites industry of Ontario was given by Mr. E. L. Fraleck, in the

Sixteenth Report of the Bureau of Mines (1907), Part I.

Table XIV shows the growth of iron pyrites mining in the Province during the

last five years

:

Table XIV.—Production of Iron Pyrites 1903 to 1907

Schedule.

Pyrites shipped tons
Value of do 8
Workmen employed No.
Wages paid .."...' $

1903

7,469
21,693

39
16,327

13,451
43.716

60
22.875

1906

7,325
21,885

27.690

11,090
40.583

!2S
57,580

15,7.55

51,842
137

75,365

Mica

The production from the mica mines of the Province last year amounted to 456

tons of rough-cobbed material, valued at $82,929. In 1906 it was returned at 355 tons,

worth $69,041. The chief producers were the Loughborough Mining Company, Kent
Bros, and J. M. Stoness, J. P. Tett and Bros., and Dominion Improvement and
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Development Company. In addition to these a quantity of mica raised in Ontario was

purchased by trimming works at Ottawa, which is included in the total given above.

The production is practically all of the amber or phlogopite variety, and is used

mostly for insulating purposes in the manufacture of electrical machinery. It is

largely exported to the United States. Formerly, the larger sizes only of cut mica were

marketable, but since the introduction of micanite, the smaller pieces can be utilized

and now have a value as well. This has tended to an equalization of prices for mica,

and has increased the proportion of saleable material to the gross output, since very

much of the mica that comes to the surface is in fragments and small pieces.

Salt

The salt-producing area of Ontario is situated on the east shores of lakes Huron
and St. Clair, where the limestones of the Onondaga formation contain salt beds of

great aggregate thickness. For instance, a well sunk on lot 11, concession 11, in the

township of Enniskillen, Lambton county, penetrated a total thickness of 705 feet of

salt in going down from 1,210 to 2,015 feet in depth/ There were nine beds of salt

in all, varying in thickness from 25 to 140 feet, two or three containing seams of

dolomite, but most of them pure. There is unlimited scope here not only for the maml-
facture of salt itself, but also of caustic soda, bleaching powder and other chemicals

requiring chloride of sodium as raw material.

The practice is to pump the brine, to form which it is in some cases necessary to

force fresh water down the wells, and afterwards evaporate it. The Canadian Salt

Company, Windsor, produces the greater part of the salt made in Ontario, other

operators being the Empire Salt Company, Sarnia, the Western Salt Company, Moore-

town, Gray, Young and Sparling, Wingham, Ontario People's Salt and Soda Company,

Kincardine, Parkhill Salt Company, Parkhill, Exeter Salt Works Company, Exeter, and

John Ransford, Clinton and Brussels. The quantity of salt reported made in 1907 was

62,806 tons, valued at $432,936, compared with 50,414 tons, worth $367,738 in 1906.

Statistics of production for five years beginning with 1903 are as given in the

following table. Not much difference in the output is to be not^ed from year to year.

Table XV,—Production of Salt, 1903 to 1907.

Schedule,

Salt produced tons
Value of salt produced S
Workmen etaployed No.
Wages paid ."

$

58.274
388.097

208
87,995

55,877
362,621

183
S4,682

60,415
356,783

148
68.580

]906.

50.414
367.738

151
69,153

62,806
432 93G

194

85,935

Petroleum

According to returns made to the Department of Trade and Commerce, Ottawa,

for bounty purposes, the yield of crude petroleum from Ontario was 27,621,851 Imperial

gallons in 1907, as compared with 19,928,322 Imperial gallons in 1906,—a very decided

increase, and being in fact, the largest production since 1895, when it was upwards

of 33 million Imperial gallons. The value of the output of 1907 was $1,049,631, exclusive

of the bounty of 1^ cents per gallon paid by the Government of Canada on domestic

crude, as against $761,546 in 1906. The average price per barrel was almost precisely

the same in 1907 as in 1906, viz., a little over $1.33, plus the government bounty.

Crude was quoted at $1.30 per barrel at the beginning of the year, rose to $1.32 in

February, and to $1.34 in March, at which figure it remained until 31st December.

See Rep. Bur. Min , Vol. XIV., Part I, p. 113.
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The new Tilbury district in Kent county, including; the township of Raleigh, con-

tribnted about 44 per cent, of the whole product of crude last year, and yielded con-

siderably more than the united output of the Petrolea and Oil Springs fields. The

following estimate of the production of the several fields or pools is kindly furnished

by the Imperial Oil Company of Sarnia:

Bbls.

Dutton H.69S
Leamington (Staples and Comber) 16,210

Bothwell 40,.^56

Richardson (Chatham) 941

Thamesville : 1 ,139

Moore township 32,720

Oil Springs 5.=i,813

Merlin ( E. Tilbury and Raleigh i
344.358

Coatsworth ( Romney ) 49,783

Petrolea (including all districts not enumerated above) , 206,285

Total 762,.5C3

At 35 Imperial gallons per barrel, it will be observed, this estimate falls short of

the quantity on which bounty was claimed and paid by 934.246 Imperial gallons, or

26,692 barrels. The discrepancy is not large, but it has been thought best to present

in the schedules the official figures of the Department of Trade and Commerce. The

importance of the Merlin or East Tilbury field lies not only in the large addition it

has made to the production of crude petroleum, but also in the hope which it holds

out of other reservoirs yet being found in the more deeply seated limestone formations

of the southwestern peninsula.

The petroleum refineries, of which there are two, the Imperial Oil Company's at

Sarnia, and the Canadian Oil Refining Company's at Petrolea, together distilled

34,961,706 Imperial gallons of crude petroleum, which is 7,339,855 gallons more than the

entire product of the wells of Ontario for the year. As all of the domestic crude

product does not find its way to the refineries, a considerable proportion being used for

gas-making and other purposes, it is evident that the requirements of the home market
for petroleum products is not being met by the supply of native crude, notwithstanding

the recent increase in the latter.

In Table XVI are presented the statistics pertaining to the petroleum refining

industry of the Province for the last five years :

Table XVI.—Petroleum and Petroleum Products, 1903 to 1907.

Schedule. l 1903. 1904. l 1905 1906. 1907.

Crude prnduped Imp.gal. 16.640.333 17,237.220 22.131. 65S 19.92A322 27 621^1
Crude distilled " 14.464.248 22.805,109 33.821.998 36 134 349 34 901706
Value enide produced S 1,024.597 904.437

|

S9S,.545 761546 1 049"631
Value distilled products " 1.4.=-1.756 1,670.805 2.196,678 2..506 177 2'568'464
Illuminating oil Imp.gal. 7.096.073 i;, 461,435

|
16,4S3..588 16 125 4.^0 18319''33

Lubricating oil ' 2,614.313 2,683.281
Benzine and naphtha " 832.153 1,488. .503

Gas and fuel oils and tar " 1.968,172 1962.7.52
Paraffin wax and candle.^ lb. 2,673.806 2,272, .511

Workmen employed No. 291 406 469 ' "496 43.5
Wages paid S 105,700 229,9.55 280,701 308,986 265 310

3.402,977 4,351.818 3,931.767
2.827,971 3.497,9.54 4,1:^2,239
5,7.88'351 5.961.834 ' 5,632,608
4,077,610 5,011,467 5,132.394

Natural Gas

The production of natural gas in Ontario has undergone a rapid and steady

increase of late years, the value of the 'output in 1907 being $756,174 ; in 1906 it was
$533,446; in 1905 $316,476; in 1904 $2.53.324; in 1903 $196,535; and in 1902 $199,238.

This increase is due, as in the case of petroleum, to the opening up of new fields.

The Haldimand field is now producing almost as much gas as the Welland field,

which for a number of years has been yielding freely for the supply of Buffalo, N.Y.,

and a number of towns and villages on the Canadian side of the border. Gas is being
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sent from the Haldimand district to Hamilton, Brantford, Gait and other places within

reach, the citizens of which are thus enabled to avail themseh-es of this ideal fuel for

domestic purposes.

The AVelland field in 1907 produced 46 per cent, of the total value of the gas output,

the Haldimand field 44 per cent., and the counties of Kent and Essex 10 per cent.

In the Welland field the Provincial Natural Gas and Fuel Company is the largest

producer, but the United Gas Companies of St. Catharines, and the Mutual Natural
Gas Company of Port Colborne, also raise considerable quantities of gas for local supply.

The Dominion Natural Gas Company is the principal operator in the Haldimand field,

and furnishes practically all the gas that leaves the field for the cities and towns above
referred to.

190/

Following are details of the production of natural gas tor the five years ending

Table XVII.—Natural Gas Production 1903 to 1907

Schedule. 1903.

Value gas produced $ i

Producing wells No.
|

Producing wells sunk
Non-producing wells sunk
Delivery pipe miles
Workmen employed No,
Wages paid

,
s

196,535
210
20
12

312
1S8

• 79,945

1904.

253,324
176
36
13

231
9S

53,674

1905.

316,476
273
58
5

461
ISO

88,865

1906.

533,446
332
77
14

550
108

64,968

1907.

746,499
682
161
35

810
181

110,832

Minor Products

Table I gives particulars regarding the output of minor products, including calcium

farbide, graphite, gypsum, peat fuel, quartz and talc, which continue to be produced
at about the same rat-e from year to year.

The most important in point of value are calcium carbide, of which $173,763 worth
was shipped from the works of the two companies manufacturing this material, namely,

the Ottawa Carbide Company of Ottawa, and the Willson Carbide Company of

Merritton ; and quartz, the production of which increased from 48,376 tons, worth

$65,765 in 1906, to 56,585 tons worth $124,148 in 1907. The latter is used mainly as

a flux and for furnace linings in smelting the nickel-copper ores of the Sudbury dis-

trict. Part of the rock included under the heading "quartz" was really quartzite.

Mining Revenue

The year 1907 was an exceptional one in point of mining revenue. Receipts from
the sale of mining lands surpassed all former records, fees from the sale of miner's

licenses and the recording of claims were unusually heavy, and the new sources of

revenue provided by the Supplementary Revenue Act 1907 and in other ways, helped

to swell the total. The whole income was $1,731,720.72, which contrasts with $250,121,

the receipts in 1906. The items are as follows :

?ales of mining land S1.1S4.719 06
Leases " " 'il 563.16
Miner's licenses, recording fees, etc 272.:;97.13

Royalties •.>07.945.n6

Supplementary Revenue Act. 1907 43 4.53.35

Assay Office, Belleville 1.642.96

Total SI ,731,720 . 72

It will be seen that mining lands disposed of yielded $1,206,282.22. The larger part

of this sum represents the purchase money of those parts of the beds of Cobalt and

Kerr lakes which were sold at public tender, the former in December, 1906, and the
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latter in January, 1907. As ten per cent, only of the purchase price was required

to be paid along with the tender, ninety per cent, of the price of Cobalt lake tell

within the receipts of 1907. Cobalt lake brought $1,085,000, and Kerr lake S178..500.

Apart from these exceptional transactions, sales and leases of mining lands produced

less than usual, the tendency of the amended mining law being to confine the purchase

of mining lands to those parcels which development work has shown to contain at least

some promise of mineral. Under the old law. which permitted mining lands to be bought

before any development wark was done upon them to test their value, the inevitable

result of a rich strike on Crown land was the immediate purchase or lease of numerous

locations in the neighborhood of the find. In many cases lands so purchased were

found to have no value, or were never proven, and either reverted to the Crown upon

failure to comply with the necessary conditions, or remained dormant in the hands

of their owners. Under the present law, the development work prescribed by the Act

n.nnt be done before the grant is made by the Crown. One effect of this is that if the

claim-holder finds on testing his discovery that it is not likely to prove valuable, he

can and does abandon it without expending anything further upon it. This reduces

the sales of mining land, both in number and also in area, since the Act limits claims

to 40 acres in size, whereas formerly a claim or location might contain as much as 320

acres. Even in cases where the land is eventually purchased, the sale may be post-

poned, since the Act allows three years and three months in which to perform the

necessary assessment work.

The patents and leases of mining lands granted during the year were as follows:
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$5, but the Act was not passed until 2(>th April. Miner's licenses expire on 31st March
of every year, and must be renewed if there are any unpatented mining claims depend-

ing upon them. Such renewals made before 20th April, 1907, cost $10 ejich, so that the

full benefit of the reduction was not realized by the prospecting community until the

present year. A further amendment made in 1908 rendered it unnecessary tor a mining

company working the minerals on patented lands to hold a miner's license for that

purpose only. For these several reasons, the receipts from miners' licenses are not likely

to be as great in 1908 as in 1907.

Royalties

Royalties as an item of mining revenue first appeared in the records of the Depart-

ment in 1906, when $15,000 was received from the O'Brien silver mine. The receipts

in 1907 were $207,945.06, and as before were derived wholly from the O'Brien mine,

under the agreement between the owners of that mine, and the Government, dated 11th

December, 1906, by which the latter received 25 per cent, of the value of the ore obtained

from the mine, at the pit's mouth. As mentioned above, one other producing mine,

the Crown Reserve, pays a royalty to the Crown, the rate in this case being 10 per

cent. Up to the end of 1907 no shipments had been made by the Crown Reserve, and

consequently no royalty paid. It will undoubtedly figure in the receipts for 1908.

Supplementary Revenue

The Supplementary Revenue Act, 1907, imposed (1) a tax of three per cent, on the

profits of mines in Ontario in excess of $10,000 per annum, (2) a tax of two cents per

acre on all patented and leased mining lands in unorganized districts, and (3) a tax

of two cents per thousand cubic feet on natural gas, 90 per cent, of which is remitted

when the gas is consumed in the Province. The total receipts under the Act during

1907 were $43,453.35. Following are the details:

Profit tax §26,922.00

Gas tax 11 ,527 .47

Acreage tax 5.003.88

Total H3,4.i3.35

Owing to the fact that the profit and gas taxes were not payable for 1907 until

1st December, the full amount payable under these headings was not received before

the close of the year, considerable amounts being paid in during the early part of 1908.

which will appear in the accounts of the latter year.

The collection of the revenue under the Supplementary Revenue Act, 1907, is

largely under the charge of the Mine Assessor, whose duties are prescribed by the Act.

Mr. George R. Mickle, M.E., formerly professor of Mining Engineering in the School

of Practical Science, Toronto, was appointed to the position of Mine Assessor on 10th

May, 1907. Mr. Mickle having practised his profession in the nickel-copper region of

Sudbury, and having acted as chief inspector of mining claims in the Cobalt district,

was thoroughly familiar with the mining industry of the Province, and the conditions

under which it is carried on. One happy result of Mr. Mickle's operations in the

natural gas field has been to practically put an end to the almost criminal waste of

gas, which, particularly in the Kent county field, accompanied search for petroleum.

Mr. Mickle supplies the following notes regarding the operation of the Supplementary

Revenue Act, 1907, so far :

The total amount collected under the Act for the year 1907, was $84. .396. 44. which

should be distributed as follows

:

(1) Profit tax on working mines f65. l.=)5.38

(2) Tax on natural gas 13.513. IS

(3) Acreage tax up to April 1908 5,727.88

Total I84.396.44
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As the tax for 1907 was not due till 1st December, and the whole Act was new,
there were some cases where payment was not made until early in 1908, and conse-
quently these amounts do not appear in the accounts for 1907. There were no appeals.

In explanation of the various headings under which the amount collected is given
it may be stated

:

(1) The sum allotted to the profit tax is what accrued to the Province from the
operation of ten companies, some of them operating several mines. The greater part
was from the silver mines of Cobalt. Outside of the silver, the copper-nickel mines
of Sudbury contributed the next in anjount. As iron ores smelted in Canada are
exempt from the profit tax, there was only a small amount levied from one company,
which exported a portion of its product. In addition to these, one company operating
mica mines paid a tax. The number of companies that will contribute in 1908 will bo
greater.

<2) Regarding the tax on natural gas, the conditions of production are totally
different from those obtaining in mines working a solid mineral product, in that while
with the mines the owner of a certain area of surface of mineral land has only the right
to mine and remove ore within the boundaries of that area extended downwards
vertically indefinitely, in the case of gas the holder of a certain area on the surface
may b.v sinking a well draw gas from a territory away beyond his surface holdings
extended vertically downwards. All or a number may be drawing from a common
supply, and therefore a fixed amount per unit produced seems the natural mode ot

taxation. There are a number of small producers, twenty-six companies or individuals
in all contributing. The Act provides for two cents per thousand feet, with a rebate
of 90 per cent, provided the gas is used in Canada: this is equivalent to one-fifth of a
cent per thousand feet. Gas exported or allowed to go to waste is subject to the
two-cent tax. The effect of the heavy tax on gas exported will be a rapid diminution
in the amount piped out of the country, and it has already had a very great influence
in this direction. There will be some revenue from gas wasted in 1907; some of the
operators displayed an incredible indifference to waste of gas. In September last the
daily loss, measured from ten wells in the Chatham field, amounted to about 11.000.000
cubic feet, or about ?2,000 per day at average prices paid. The imposition of the
tax was 'sufficient to shut off the waste of the worst of these wells immediately. "With
the amendments to the Act made during the session of 1908, it will be possible to handle
more effectively cases where the owners neglect to act promptly, and. as long as the
provisions are enforced, any serious waste cannot occur. Of the amount collected under
the gas tax in 1907, $3,575.68 was on gas used in Canada, and the balance on gas
exported. The prospect of any considerable revenue from the gas is very small, in

spite of the fact that the production is increasing and the gas territory is being
ext-ended. The exportation is droppine, and as waste will be eliminated the revenue
will decline. From the point of view of the producer and consumer in this country, this

result is highly beneficial.

^3) No close estimate can be given of the amount that will probably be collected
under acreage tax, as it is impossible to say how many will allow their lands to be
forfeited It will also take some time before the owners of the taxable lands become
aware of the Act. It is noticeable that a greater percentage of those accustomed
to pay under the Algoma land tax have settled than of those owning lands not coming
tinder that tax. The Supplementary Revenue Act provides for a tax only on lands
where there is no municipal organization, and which consequently would otherwise have
no taxation. The greater part of the area subject to this Provincial tax is in those
parts of the Province where mining lands were alienated from the Crown at a time
when large blocks were granted, and also where the population is very small, and there
are consequently few organized townships. Thunder Bay District ("Judicial Division)
contains 421.526 acres ot lands disposed of as mining lands, and Rainy River District
151,082 acres subject to this tax. The other districts do not contain so much, so that
the total amount will be well imder a million acres. -The revenue that will accrue to
the Province from this source will probably be only somewhere in the vicinity of $10,000,
but it will no doubt be of service in keeping titles clear.

The remaining item of mining receipts, namely. $1,642.96 from the Provincial

Assay Office, at Belleville, represents the amount of fees paid in by prospectors and
others for assays and analyses of mineral samples. The receipts from the Belleville

Assay Office based, as they are. on a very moderate scale of charges, go a long way
towards defraying the cost ot its maintenance.

3 M.
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Mining Companies

There were incoiporated under the laws of Ontario last year 321 joint stock com-

panies, in connection with the mineral industry, with a total authorized capital of

$319,876,000. The list is given below. A perusal of it will show that the fever for

dealing and speculating in the shares of silver mining companies which followed upon

the discoveries at Cobalt and Montreal river, was responsible for the formation of a

large proportion of these companies, many of which were of the veriest "bubble" kind.

The gold finds at Larder Lake contribute their quota, and so also do the gas and oil

strikes in the southwestern peninsula. Licenses to do business in Ontario were granted

to fifteen companies of foreign or extra-Provincial incorporation, having a total capital

of upwards of $5,815,000. There was an altogether unusual activity in the formation

of mining companies last year, as will be seen from a comparison with 1906, when the

number incorporated was 263, with a share capital of $184,677,000, and still more

plainly from the figures for 1905, when the incorporations were 99, with a capital of

$27,509,000.

Mining Companies Incorporated in 1907

Name of Company.

Adelaide Mininsr Company. Limited
Aganni Cobalt Mines Limited
Airgiod Cobalt ilining Company, Limited
Algoma Lead. Limited
Algonqnin Larder Lake Mining Company, Limited
American Consolidated Mining Company, Limited
Anglo-Canadian Cobalt Mining Company. Limited
Argyle Silver Mining Company, Limited
A. W. Jacobs Cobalt Mines Limited
Barnard's Point Gold Mining Company of Larder Lake.

Limited
Beamsville Larder Lake Prospecting Company, Limited
Beaver Consolidated ^Mines. Limited
Beaver Superior Silver Mines. Limited
Bedford Mica Comoany. Limited
Big 4 Larder Lake Mining Company, Limited
Big Pete Canadian Mines. Limited
Blue Bell Gold Mines, Limited
Bonanza Consolidated Mines, Limited
Bonanza Larder Lake Mining Company, Limited
British-Canadian Smelters, Limited
Buffalo Larder Gold Mines. Limited
Canada Brick Fields. Limited
Canada Consolidated Cobalt Syndicate. Limited
Canada International Gas Company. Limited
Canada Mexico Development Company, Limited
Canada Southern Oil & Gas Company, Limited
Canadian Bessemer Ores. Limited
Canadian Central Mines, Limited
Canadian Mines Svndicate. Limited .

.

Canadian Pacific Cobalt Development Company, Limited..
Canuck Silver Mines, Cobalt, Limited
Carleton Cobalt Silver Mining Company, Limited
Clark Cobalt Mining Company, Limited
Cobalt and James Mines. Limited
Cobalt Blue Silver Mining Company, Limited
Cobalt Combine Silver ;Mines .Limited
Cobalt Concentrators. Limited
Cobalt Confederated Mines. Limited
Cobalt Crystal Silver Mines. Limited
Cobalt Eagle Silver Mines, Limited
Cobalt Eldorado Mines Company, Limited
Cobalt Gem Mining Company, Limited
Cobalt Lorrain Mining & Development Company, Limited .

Cobalt Maenet Mines,' Limited
Cobalt North Star Silver Mining Company, Limited
Cobalt Silver Bell Mines. Limited
Cobalt Silver Fountain Mines. Limited
Cobalt Superior Mining Corporation, Limited
Cobalt Syndicate of Montreal, Limited
Cochrane Cobalt Mining Company, Limited
Coleman-Bucke Silver Mining Company, Limited
Columbia Cobalt Development Company, Limited
Combined Goldfields, Limited
Commercial Travellers Larder Lake Gold Mining Company,

Limited

3a M.

Head Office.
Date of

Incorporation.

Napanee October 21,

London .\ngust 29 .

.

Ottawa Jannarv 18
Port Arthur Julv 3l'

Toronto May l.")

Toronto f March 15 . .

.

Toronto ! March 28 . .

.

Toronto I Februarys..
Ottawa I Mav 24

Hamilton
Beamsviile . .

.

Toronto
Toronto
Toronto
Toronto
New Liskeard ,

Toronto
Toron to
Haileybury
Toronto
Toronto
London
Toronto
Toronto
Toronto
Tilbury
Toronto
Toronto
Ottawa
Ottawa
Toronto
Ottawa
Toronto
Toronto
Toronto
Toronto
Toronto
Cobalt
Toronto
Ottawa
Toronto
Toronto
Cobalt
Toronto
Bridgeburg
Cobalt
Toronto
Toronto
Toronto
Toronto
Ottawa
Cobalt
Toronto

New Liskeard March 6

February 8 . .

Aprils
February 2.t

May 31..

December 11
February 2.t .

November 1 .

April S

July 10
February 22 .

June 12
May 31

October llr ..

February 21 .

September 7..

December 4.

.

December 27

.

May 22
January 23 . .

,

Jannarv 16 ..

April 8
April 17
January 23 . .

.

August 29
May 24
March 1

May 15
February 25 .

May 31.."

February 28 .

January 26
May 1 ;

January 11 . .,

April 10
March 22
February 8 . .

,

May 8
July 12
October 17.. ..

March 25
ilarch 22
May 22
July S
Mav 10

Capital
Stock

.

$1,000,000
eno.ooo

2,000,000
1,.'^00,000

2,-500,000

.500,000

1,100,000
.500.000

1,500,000

1,000.000
100,000

1,500,000
3.000,000
100,000

1,000,000
2.000,000
5,000,000

1.000.000
1,000.000
400.000

2,000,000
100,000

1,000,000
5.000.000
200.000
100.000

100,000
1,000,000

100,000
3,.500,000

1,000,000
1,000,000
3,000,000
1,000.000

1,000,000
1,000,000
500,000

3,000,000
50,000

1,000,000
2,000,000
1,000,000
1,500,000
600,000
10,000

800,000
500, '^00

1,000,000
600,000

1,000.000
1,000,000
500,000

3,000,000

500,000
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Mining Companies Incorporated, 1907—Continued

Date of
Incorporation.

Capital
Stock.

Commonwealth Mines of Cobalt, Limited
Confederation Mines. Limited
Conference Exploration Company, Limited
Crawford Mining Company, Limited
Credit Valley Bri( k Company, Limited
Cross Lake .Silver Mining Company. Limited
Crown Oil Retininp Company. Limited

,

Cullen Cobalt Mines. Limited
Culver Silver Cobalt Mines, Limited
Deloro Mining iV Reduction Company, Limited
Dominion Bessemer Ore Company, Limited
Dominion Exploration & Development Company, Limited.
Dominion Oil Company. Limited
Dominion Smelters, Limited
Dr. Reddiok Larder Lake Mines, Limited
Duche.ss Silver Mining Comiiany, Limited
East Bav Larder I^ke Gold Mines, Limited
Eastern'ifc Cobalt Mining Company, Limited
Elk Lake Prosfiecting i Development Company, Limited..
Elk Lake Silver Mines, Limited
Emerald Development Company, Limited
Empire Cobalt Mines. Limited
England's Premier Cobalt Mining Company, Limited
Erie Portland rement Company, Limited
Flovrt Silver Mines. Limited
Forest City Gold Mining Company, limited
Glengarrv Cobalt Mines, Limited
Gold Consols. Limited
Gold Mint Mining Company of Larder Lake, Limited . . .

.

Golden Empire Mines Company of Larder Lake. Limited..
Golden Horn r Larder I^ke) Mines. Limited
Good Hope Mines, Limited
Gould Consolidated Mines. Limited
Grand Manitoulin Oil Company, Limited
Greater Canada >fining Company. Limited
Green Robin Gold Mines. Limited
Hailevburv Briok A- Tile Company, Limited
HaileVburv-Buoke Cobalt Company, Limited
Hall Stark" Silver Mines. Cobalt. Limited
Hanson Consolidated Silver Mines. Limited
Hardwood Glen Mining Company. Limited
Harris Maxwell Larder Lake Gold Mining Company,

Limited
Hiawatha Cobalt Silver Mining Company, Limited
Higbee Mines. Limited
Holden Silver Mining Company, Limited
Imperial Consolidated Mining Company, Limited
Indiana Cobalt Silver Mining Company, Limited
Industrial Natural Gas Company. Limited
Island Oil and Gas Company, Limited
James Bay Gold Mining and Development Company,

Limited
James Mines. Limited
James Proprietani- Mines, Limited
Johnson Mines. Limited
Jnmbo Cobalt Silver Mines. Limited
Kerr Lake Crown Reserve. Limited '

Keystone Cobalt Mining Company. Limited
i

Kevstone Lorrain Mining Company. Limited
King Solomon Larder Lake Gold .Mining Company.

Limited
Kismet Mines. Limited
Lake George Cobalt Silver Mining Company, Limited
Laplata Cobalt Mines Company, Limited
Larder Gold Fields. Limited

:

Larder Gold Reefs Company, Limited '

Larder Lake Consolidated Gold Mines, Limited
Larder Lake Exploration and Development Company,

Limited
La Rose Mines. Limited
Lehigh Cobalt Silver Mines. Limited
Le Roi Larder Lake Mines. Limited
Little Larder Lake Gold Mining Company. Limited
London Cobalt Mining Corporation. Limited
Long Lake Gold Mining Company. Limited
Lucky Boys Gold Mines. Limited .

Manchester Cobalt Mines. Limited
Martin Larder Gold Mines, Limited
Midas Mines, Limited
Milbum Cobalt Silver Mines. Limited
Mines. Limited
Mississippi Cobalt Silver Mining Company, Limited
Mohawk Cobalt Silver Mines, Limited
Monessen Cobalt Mining Company, Limited

Toronto Januarv 28 .

Hamilton March 8
Cobalt June 19......
Toronto October 11...
Toronto November 20
Cobalt June 28
Hamilton June 26
Toronto February 28 '.

Toronto Februarv 18 .

,

Toronto Februarv 13
Port Arthur Julv]9,"... .

Toronto MavlO
Hamilton i .August lo! . .

.

'.

.=ault Ste. Marie January 23 .

,

Ottawa February 6..!
Toronto Jahuarv 16 .

.

Toronto Mav lo'
Cobalt Mav 8
Toronto March 20.....
Haileyburj- Aprils ,[
.Sudbury Februarv 18 .'.

Cobalt March 27 ...

.

Toronto March 8
Toronto March 6
Toronto March 13
Toronto Mav J.5

Haileybury September 13.
Toronto October 25
Toronto June 12
Powa.s.san Tune 6
Toronto Februarv 13 .

.

Toronto April 26.'

Ottawa November 27.
Toronto .August 23
Toronto April ?3
Toronto June 26
Haileybury September 3.

.

Toronto .\pril 17
Toronto June 26
Toronto -Mav 24
Toronto Februarv 6

Toronto Januarv 26...
Ottawa February 28.

.

Toronto .April 17
Cobalt November 6.

.

Toronto .\pril 23
Toronto November 13.
Welland November 27

.

Manitowaning Januarv 18 . .

.

Toronto Julv 19
Toronto Februarv 28 .

Toronto June 21
Toronto August 14
Toronto February 15 .

Toronto January 16 .

,

Toronto January 4 . .

.

Haileybury Julv 31

New Liskeard April 23
Pittsburg, Pa Januarv 23
Toronto March "6...

Toronto .\pril 3
Toronto .\prill2,..,
Ottawa October 2...
Toronto Januarv 23

Haileybun- Januarv 16 .

.

Toronto April 13
Toronto April 17
Haileybury March 15 . .

.

Haileybury February 15 ,

Toronto January'4 , .

.

Welland October 25...
Toronto .\pril 16
Toronto February 28.
Toronto May 10 .'

Toronto August 2
Peterborough March 8
Toronto January 4 . .

.

Carleton Place .\pril 23
Toronto April 16
Cobalt 1 August 29

$5,000,000
2.50,000

500,000
600,000
50,000

1,000,000
40.000

1,000,000
1,000,000

100.000
7,500,000
1,000,000

100,000
1,000.000
2,000,000

75,000
i,ooo,ijoo

1,000.000
250,000
100,000
1-50,000

3,000,000
1,100.000
1,000.000

2,000.000
1,000.000
600,000

l.SOO.OOO

1,000.000
1,000,000
500.000

3.000,000
2,000.000
500.000

2,500,000
1.500.000

50.000

.
40.000

300,000
1,500,000

60.000

500,000
1,000,000

40,000
650,000

1,500,000
250.000
40,000

100,000

2,000,000
25,000

2.50.000

1,000,000
1.000.000
2,000,000
500.000

1,000,000

1,000,000
5CO.00O

1,500,000
1,000.000

1,500,000
40.000

1.000,000

500,000
6.000,000
1.000.000

1,000.000
lOO.OOO

2,000.000
1.000.000

3.000.000
4.tO,000

1.000.000
1.000.000

200,000
40,000

000.000

500,00o
200,00n
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Mining Companies Incorporated, 1907—Continued

Name of Company. Head Office.
Date of

Incorporation.
Capital
Stock.

Monitor Cobalt Prospecting and Development Company,'
Limited

Montreal Gold and Silver Mining Company. Limited
Montreal River International Silver Mines, Limited
Montreal River Mines. Limited
Moose Horn Mines. Limited
Munroe Prospecting and Developing Company, Limited ...

Murphy Mines. Limited
New Ontario Exploration Company. Limited
New York Ontario Exploration Company, Limited
North Star Larder Lake Mining Company, Limited
North West Bay ( Larder Lake) Mining Company. Limited.

.

Northern Consolidated Cobalt Mines. Limited
Northern Gold and Silver Mining Companv, Limited
Northern Larder Lake Mining Co., Limited
Onaping Iron Ore Company. Limited
Ontario Copper Company, Limited
Ore Reduction Company, Limited
Orok (Dr.) Larder Mines. Limited
Power City Cobalt Mines Company, Limited
Premier Cobalt Mines, Limited
Pride of Cobalt Silver Mines, Limited
Prospect Developing and Mining Company, Limited
Provincial Mines. Limited
Queen Alexandra Mining Company. Limited
Queen of Sheba Gold Mines. Limited
Rabbit Mountain Mines. Limited
Ragged Falls Mining Company, Limited
Railway Reserves Mines. Limited
Red Rose Mining Company, Limited
St. Lawrence-Cobalt Mining Company, Limited
Searchlight Larder L<^ke Mines, Limited
Shamrock Silver Company. Limited
Silver Belt Cobalt Mining Company, Limited
Silver Circle Mining Company. Limited
Silver Cross Cobalt Mining Company. Limited
Silver Pick Cobalt Mining Company. Limited
Silver Spade Mining Company. Limited
SUver Square Mining Company, Limited
Smaltite Silver Mining Company. Limited
Societe Eleetrometallurgique Canadien, Limited
Spears Mining Corporation. Limited
Sterling Gas Company, Limited.
Sutton Bay Cobalt Silver Mining Company, Limited
Tecumsehand Walkerville Oil and Gas Company, Limited.

.

Tehkummah Oil Company. Limited
The American Cobalt Mines. Limited
The Arsenic Lake Silver Mining Company, Limited
The Ash Grove Mining Company, Limited
The Auld Silver Mines. Limited
The Bay Lake Mining Company, Limited
The Big Hundred Larder (iold Company, Limited
The Big 3 Silver Mining Company, Limited
The Bloom Lake Mines Company. Limited
The British Dominion Mines. Limited
The Canadian Smelting and Refining Company. Limited . .

.

The Canadian Smelting and Refining Company, Limited...
The Carleton Gold and Silver Mining Company. Limited. .

.

The Casey Mountain Cobalt Mining and Developing Com-
pany, Limited

The Champion Mines Company, Limited
The Chaudiere Mines, Limited
The Chesterville Larder Lake Gold Mining Comjiany.

Limited
The Cleopatra Mining Company, Limited
The Cobalt and Blanche River Silver Mining Company,

Limited
The Cobalt Certainty Silver Mines, Limited
The Cobalt Mutual Mines Company, Limited
The Cobalt Raven Mining Company, Limited
The Cobalt Shippers. Limited ."

The Cobalt Silver and Gold Claims Company. Limited
The Cobalt Silver-Gold Pool Mining Company, Limited
The Cobalt Silver Mountain Mining Company. Limited
The Cobalt Silver Stone Mining Company, Limited
The Cobalt Silver Wedge Mines. Limited
The Cobden Copper Company, Limited
The Coleman and Larder Lake Gold and SUver Mining

Company. Limited
The Cooper Tilbury Oil and Gas Company, Limited
The Cro^^Tl Gas and OH Company, Limited
The Crown Gypsum Company, Limited
The Dominion Larder Gold Mines. Limited
The Dominion Mining Company, Limited

Toronto April 23
Cobalt I May 31
Toronto Mav 17
Toronto Juiie28
Toronto August 21
Cobalt May 17
Haileybury May 22
Sault Ste. Marie January 16
Bracebridge May 15
Toronto April 17
Toronto February 13
Toronto April 23
Ottawa A pril 3

Haileybury February 13
Toronto .

." June 26 ."

Toronto May 15
Toronto • March 8
Haileybury May 3

Toronto September 7

Toronto December 19, 1906.

Toronto
,

August 2, 1907
Cobalt May 22
Toronto April 8
Toronto March 22
Sudbury February IS
Toronto March 6

Toronto July 19
Ottawa Januarv 4

Toronto March 6
Bridgeburg February 13
New Liskeard May 31

Toronto March 1
Toronto April 10

Toronto May 24

Ottawa March 27
Ottawa February 13

Toronto December 2

Cobalt February 8
Toronto April 12
Toronto February 1

Toronto September 17
Port Colborne May S

Hailevburv January 23
Walkerville Julv 8 "

Toronto April 10
Toronto Februarv 15
North Bay July 8

Englehart October 4

North Bay May s

Ottawa .
.". June 21

New Liskeard April 3

Toronto March 8

Sandwich November 6

Toronto May 10
Toronto April 12

Toronto September 13

New Liskeard May 10

Haileybury January 4

New Liskeard April 19 . .

,

Ottawa March 27..

Chesterville March 20
Ottawa February 28 .

.

Ottawa February 1 . .

.

Toronto March 13
Hailevbury January 4
Ottawa April 16

Cobalt October 21. . .

.

Cobalt Mav 22
Cobalt March 20
Ottawa January 26 . .

.

Ottawa February 20.

.

Cobalt June 12

Sault Ste. Marie February 15 .

.

Toronto January 26 . .

,

London July 10 ,

Ottawa July 8

Cavuga November 22.

Cobalt April 3

Ottawa • September 3.

500,000
10,000

1,000,000
30,000

2,000.000
200.000

1,000,000

100.000
1,000,000
1,000 000
500,000

1,500,000
1,000,000

1,000,000
200,000

3,000,000
250.000
750,000

1.C00,U00

2,000,000
5,000,000
1,000 000

50,000
40.000

1,000.000

3,000,000
1.000.000

1,000,000
600,000
40,000

3,000.000
1,000,000
1,500,000
500,000
500,000

1,000,000
500,000
50,000

1,000,000
40,000
50,000
40,000
50,000
40,000
40,000

LOOO.OOO
300,000
500.000
500,000

1,000,000
2,500,000
2,000,000

100,000
1,000,000

1,000,000
2,500.000
1,000,000

250,000
1,000,000
1,500,000

1,000,000

2,000,000

500,000
2.000,000
100.000
600,000
40,000
40,000

100,000
1,000,000
500,000

1,000,000
500,000

1,000.000
100,000
250,000
100,000

3,000,000
150,000
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Mining Companies Incorporated. 1907—Continued

Name of Company. Head Office.
Date of

incorporation.

The Dowker Brick Company. Limited
:

The KlfCtrical Ore Fiiidinir Company. Limited
The Elffin Cobalt Mining Development Company, Limited.
The Elk Uike Cobalt Silver Miniiifr Company. Limited
The Elk Lake Mininsjrand Prospecting Company. Limited..
The Empire Larder Lake Cfild Mines. Limited
The Empress Tilbury Oil anci Gas Company. Limited. ...

The Enterprise Corporation Limited
The Federal Oil Company. Limited
The Georsjian Bay Oil Company. Limited
The Gilmour Mining Company. Limited
The Gold Belt Mining an<l Development Company. Limited
The Gold Horse Shoe and Larder Lakes Mining Company,

Limited '

.

The Golden Peak Larder Lake Exploration and Mining
Company. Limited

The Gray Hadley Spelter Company, Limited
The Great Northern Oil Company. Limited
The Haileybury Silver Mining Company. Limited
The Haileybury Townsite Mining Company. Limited
The Harwich Oil and Gas Company. Limited
The Hazel Jnle Cobalt Silver Mining Companv, Limited ...

The Highland Mary Gold Mines. Limited ."

The Hi 11man Copper Company. Limited
The Independence Larder Lake Gold Mines. Limited
The Ivanhoe Cobalt Silver Mining Company, Limited
The Jack Pot Cobalt Silver Mining Company, Limited
The James Township Silver M ines. Limited
The Jes.<op Prospecting and Mining Company, Limited
The Kelly Island Lime Company. Limited
The Knickerbocker Cobalt Mines. Limited
The Luke Temiskamins Silver Mining Company, Limited..
The Lansing Cobalt Mining Company, Limited."
The I-arder Gold Queen. Limited ".

The Larder Ljike Gold Hill Mines. Limited
The Larder Lake International Mines. Limited
The Larder Lake Profirietary Gold Fields. Limited
The Liisalle Development Company, Limited
The Ijtwson Mine. Limited ".

The Lincoln Nipissing Development Company, Limited ...

The Lincoln Silver Mining Cornpany. Limited
The Load Star Mining Company. Limited
The Lombard Cobalt Silver Miiies. Limited
The Lucky Strike Cobalt Silver Mining Company, Limited.
The MacRae Mining Company. Limited '

The Massive Corumdum Company of Ontario. Limited
The Master-Stein Cobalt Mining Company, Limited
The McConneil Silver Mining Company of Cobalt, Limited.
The McGill Cobalt Mining Company. Limited
The McKinnoii Mines. Limited .'

The Meridian Bav Mining Companv, Limited
The Nanton Coal Fields. Limited
The Niagara Cobalt Silver Mining Company. Limited
The Niagara Falls Mining and Drilling Coinpany. Limited..
The Night Hawk Lake Mining Company. Limited

jThe Nipi-ssine Gold Estates. Limited ".

The Nonsuch Cobalt Silver Company. Limited
The North .American Oil and Ga.s Company. Limited

I

The North Bay Cobalt Silver Mining Company. Limited ...

The North Canadian Gold Mines. Limited. . . .

."

The North Cobalt Mines. Limited
The North Star Oil and Gas Company. Limited
The Ottawa Mica Mining Company. Limited
The Ottawa Prospecting i Development Company Limited
The Oxford Prospecting and Mining Company. Limited
The Peel Oil and (Jas Company. Limited .'

The Pense Cobalt Mining Company, Limited
The Perfect Brick and Tile Company, Limited
The Prince Rupert Cobalt Silver Mines. Limited

jThe Producers' Natural Gas Company. Limited
|The Red Jack Mining Company. Limited

The Rex Argent Mines Company, Limited
The Ridgeway Mining Company, Limited
The Robinet Brick Companv. Limited
The Rush Larder Lake Mining Company. Limited
The Safe Oil and Gas Company. Limited
The St. Lawrence Lumner it Mining Company. Limited

I

The Silbert Consolidated Mining Company. Limited
,

The Silverfield Cobalt Mining Company. Limited
The Silver Bird Cobalt Mines. Limited."
The Silver Hfels Mining Company. Limited
The Silver Ridge Mining Company. Limited
The Silver Rock Mining Company, Limited
The Soo Larder Lake Exploration Company, Limited

Fort Frances March 6
Toronto October 21 .

.

St. Thomas June 6
North Bay March 6
Ottawa July 8
Toronto May 3
Chatham April A

Hamilton January 4 ...

Toronto March 13
Fort Erie January 25 .

.

Belleville Septem ber 7

.

Ottawa March 25

Ottawa August 14

Toronto March 22
Kingston June U
Sauit Ste. Marie January 31 ...

Haileybury February 20 .

.

Sudbiiry March 15
Chatham Novembers..
Toronto February 20 .

,

Toronto September 16.,

Sault Ste. Marie March 6
Toronto October 4

Ottawa December 27.

.

Toronto January 16 . .

.

Toronto May lo'

Toronto February 20 .

.

Windsor February 22 .

.

Toronto January'l6 ...

Ottawa January 16 . .

.

Windsor May 31
New Liskeard April 12
Toronto April 23
Ottawa July 19
Toronto ' Jan'uarv 16
Toronto March 18

Toronto April 23
St. Catharines February 6
Cobalt December 23 .

Toronto June 28
Toronto March 27
Cobalt March 13
Ottawa January 30 . .

.

Niagara Falls February 13 .

.

Winnipeg May 22 ."

Ottawa February 6
Cornwall May 31
Haileybury May 17
Berlin January 16 . .

.

Ottawa August 21

Niagara Falls January 16 . .

.

Niagara Falls April 3
Toronto October 17
Cobalt May 31

Toronto May 1

Niagara Falls October 11 ...

North Bay February 25 .

Toronto June 28
".

Cobalt November 4 .

.

Chatham November 8 .

,

Ottawa April 23
Hailevburv June 12
Cobalt ' August 29
Toronto August 29
Toronto February 18 .

,

Ottawa March 6
Cobalt January 18 ...

Hamilton September 12
Midland June 6
Latchford October 17 ...

Toronto October 25
Sandwich February 6 . .

.

Toronto April 3 .

.'

Chatham February 28 .

Cornwall December 18.

.

Toronto March 1
Toronto January 4

Toronto January 31 . .

.

Toronto January 16 . .

.

Toronto January 23 . .

.

Cobalt January 26 .

.

Sault Ste. Marie April 17

Capital.

40,000
1,000,000
200.000

1.0<X).000

1.000.500

1,000,000
150,000
.500,000

200.000
],000,0C0
300.000

1,250.000

1,500,000

250,000
500.000
500,000
.'^),000

750.000
100.000
500.000

3,000,000
60.000

4.000,000
1.000.000
7.50.000

1,500.000

1,000.000
40.000
550.000
850,000
400,000

1.500,000
1.0OC-,00«

5,000.000
3.000.000

1.000,000
5.000,000
160,000
300.000

3,000,000
1.000.000
3.000,000
1.000,000
2.000.000
1.000,000
200,000

1.000.000
1,000,000
1,000,000
100.000
750,000
40,000
70.000

4.000,000
ftO.OOO

1,000,000
300.000

l.COO.OOO
1,000.000

36.000
3.50.000

200.000
20.000
100.000

1.000,000
100.000

1.000,0- .0

100,000
500.000
100.000
500,000
40,000

1,000,000
150,000
50.000

2,000,000
200,000

1..tOO,000

.500.000

],0OO.COO

1,000,000

150,000
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Mining Companies Incorporated 1907—Continued

Name of Company.

The South-Western Oil and Gas Lands. Limited
The Stadacona Cobalt Silver Mining Company, Limited
The Stratheona Silver Mining Company o£ Cobalt. Limited
The Temagami Copper Companv. Limited
The Tiffany Cobalt Mines. Limited .

The Tilbury Town Gas Company, Limited
The Toronto Tilbury Oil and Gas Company. Limited
The Towinenie Old Indian Mining Company. Limited
The Treasure Island Gold Mining Company. Limited
The Veterans Prospecting and Mining Company, Limited.

.

The Vieeroy Cobalt Mining Company, Limited
|

The Victoria Creek Mininar & Development Company. Ltd.|
The Webbwood Copper Mines, Limited
The Welland Copper Company, Limited I

The Wendigo Crater Mines. Limited i

The Wentworth Quarry Company. Limited
\

The Westmont Silver Mining Company, Limited
\

The Wettlaufer Cobalt Mining Company, Limited
The Winnipeg-Cooalt Prospecting <fc Development Co.. Ltd.|
Tighe Larder Lake Gold Mines. Limited

i

Tilbury- Romney Gas and Oil Fields. Limited
^

Wayne Cobalt Silver Mining Company, Limited
Wee-Tu Mining Company. Limited
Wilbur Iron Ore Company. Limited
Wilgur Lake Cobalt Mining Company, Limited
W. J. Trethewey Company. Limited

Petrolea .

.

Cobalt . . .

.

Toronto .

.

Toronto .

.

Cobalt . . .

.

Chatham .

Toronto .,

Toronto .

.

Toronto ..

Toronto .

.

Toronto ..

Ottawa . .

.

Toronto .

.

Toronto .

.

Cobalt . . .

.

Hamilton.
Toronto .

.

Toronto .

Kenora . .

.

Toronto .

.

Toronto .

.

Windsor .

.

Latchford
Toronto .

.

Toronto .

.

Toronto .

.

Date of
Incorporation.

Capital.
9

February 20
Februarv 18

March 1

April 19
January 23
Mavsi"
July 10
July 10
October 4

January 31

February G

June 6

June 26
April 2i<

January 31

December 28, 1906.

November 22
August 14
March 15
November 8

May 24
Februarv 1

July 8 .."

September 3 -

January 26
March 15

60.000
1,000.000
800.000

2.000,000
600,000
40,000

750,000
2,500.000
1,000,000
1,000,000

300,000
40,000

1,000,000
1,000.000

40.000
60,000
60,000

1,000,000
500,000

4.000,000
300.000
50,000

300,000
500,000
100,000

1,000,000

Mining Companies Licensed in 1907

Name of Company. Provincial
Head Office.

Date of
License

.

Capital.

Bonanza Cobalt Mines Company. Limited Toronto March 22 ' 1,000,000

Bully Bov Mining Company of Ontario, Limited ' Kenora October 11 250,000
Cobalt Coalition Mining Companv Cobalt Jnne 28 250.000
Cobalt Wonder Mining Company Toronto March 22 1.000.000
Continental Cobalt Mines Company, Limited Haileybury : June 12 1,000,000

Net Lake Mines. Limited Toronto ' June 12
Octo Oil Company Sarnia

|

May 10 40.000
Pequot Smelting Company Cobalt January 11 10,000
The Abitibi Mining Company, Limited

1 Toronto
i

February S
The Anglo-Canadian Petroleum Company, Limited Petrolea Mav 3. .

." 250.000
The Kennedy Oil and Gas Company Chatham December 12, 1906.

j

15,000
The Nichols Chemical Company of Canada

,
Tweed April 19.

The Philadelphia Cobalt Mining Company
The Vancouver Portland Cement Compaiiy, Limited.
Yukon District Gold Mining Company, Limited

Toronto April 19
Toronto :

December 27

Toronto
i

November 7.

2.000.000

N.B. Where no amount of canital is stated, the comDanies are of Dominion incorporation and no amount- of
caoital is mentioned in the license.

Mining Accidents

There were 22 men killed in mining accidents in 1907. Of these 4 were killed

above ground and 18 below ground. The cause of the fatal accidents below ground

were as follows : Reloading missed hole, 2 ; drilled into missed hole. 2 ;
picked into

explosive in the muck or in the bottom of old drill hole, 5; falling from bucket, 4; fall of

ore car down shaft, 1; fall of rock, 3; falling down shaft, 1.

From this it will be seen that 9 of the 18 men fatally injured below ground met
their death ttrough the premature explosion of some explosive. The 22 fatal accidents

occurred in 16 mines.

Helen Mine

There were eight minor accidents at the Helen mine during 1907.

accidents were slight, and are given in detail in the table of accidents.

All of these
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Canadian Copper Company

At the Canadian Copper Company's works and mines six accidents happened during

the year, resulting in the death of three men ; all three fatal accidents occurring on

the surface.

At the Creighton mine, January loth. John McDonald, shift boss, had his foot

caught between the draw bars of two cars on the siding, necessitating the amputation

of his foot.

At the Crean Hill mine, May 5th, Harry Sollers. rock house foreman, fell from the

crusher floor to the ground, a distance of about forty feet, and was killed. The
deceased had stopped the crusher for repairs to the screen, and when these were finished,

instead of going up to the crusher floor by means of the stairs, he climbed up the side

of the opening which is protected by railing on the crusher floor. He reached the

opening, gave instructions to go ahead, and started to descend, when he lost his hold

and fell to the ground.

At the Creighton mine, on May 23rd. Yurko Olijnyk, a Polish boy, who was employed

as rock picker in the ore house, was killed by having his clothes caught in the shafting

and being wound around it. Before the accident, the boy, who was 17 years old. was

sent to loosen the ore in the chute, where it feeds on to the screen, by means of a bar. The
boy was standing a few feet behind the shafting, and in some way which could not be

explained, his coat was caught in the shafting, and he was carried over by it. There

was no witness to the accident, and consequently full particulars could not be ascer-

tained.

On September 18th, at Crean Hill mine, Frank Prestofrange, an ore sorter, was

killed by being caught between the ore-sorting travelling belt and the roller. During

the day's work a certain amount of ore falls from the belt to the floor, and is cleaned

up by the boys at the end of each shift. On the day of the accident, the motor which

drives the belt was stopped at about 5.30 p.m.. and while the belt was moving slowly,

the boy began to clean up the ore under the belt, and in doing so was caught and

drawn between the roller and the belt.

The coroner's jury brought in the following verdict: '"That the death of Frank
Prestofrange on the 18th day of September. 1907, was due to his own carelessness, in

going under the ore belt while it was in motion."

On November 16th. at Crean Hill mine, Matti Hyppa. mucker, was seriously

injured by striking a piece of gelignite in the muck, with his pick. He was seriously

injured in the side, and lost the sight of both eyes.

On November 28th. at the Creighton mine. Romeo Favero. aged 21 years, an

Italian, was struck by a piece of loose rock, injuring his leg so seriously that amputa-

tion of the foot was necessary. Favero was sledging a large piece of rock at the foot

of a stope when a lump of loose rock above him. weighing about 200 pounds, rolled

down the stope. striking his leg just above the ankle.

Mond Nickel Company

On October 24th. at Victoria mine. William Patterson, machine helper, was

instantly killed by a piece of rock falling on him in the third level ot the mine. The
stope had been scaled a short time before the accident, and was thought to be perfectly

safe.

The coroner's jury brought in this verdict : "William Patterson came to his death

through being accidentally struck on the head by a piece of falling ground."

Canada Corundum Company

On February 2oth at the Craig mine. Craigmont, Fred. Gibson, a drill helper, was

killed by being crushed under a large piece ot falling rock.
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On the morning of the accident, the powderman and the foreman of the mine

worked for some time at the piece of rock, which afterwards fell, trying to take it down,

before allowing anyone to work under it. They were unable to do so, and Gibson, the

deceased, had just commenced work on the floor of the cut, under this rock, when it

fell, killing him instantly.

The coroner's jury returned the following verdict: "That Fred. Gibson came to

his death by being crushed by a falling rock, that it was accidental, and due care, as

is taken in such cases, was exercised by Messrs. Campbell and Lents, (powderman and
foreman), in this one; that it occurred on Monday, February 25th, 1907, in the town-
ship of Raglan."

Hungerford Pyrites Mine

At the Hungerford mine, July 22nd, James Chambers, engineer, was killed by

being caught in the fly wheel of the compressor. Chambers shut down his compressor

to tighten up a loose eccentric bolt, and neglected to open up the drip of the steam

chest. He put his head and shoulders through the fly wheel of the compressor to

tighten the loose bolt, and the weight of his body caused the fly wheel to revolve

enough to move the slide valve a little, thus admitting the unreleased steam in the valve

chest to the cylinder, and causing the compressor to make a quarter revolution and
pinning the engineer between a spoke of the wheel and the connecting rod.

Haitian Mica Mine

At the Hanlan mica mine on Monday afternoon, September 9th, John Waffle,

pit-boss, was killed through falling off a bucket while riding to the surface. On the

afternoon of the day of the accident "Waffle, who was in the bottom of the pit, which is

120 feet deep, stepped into a loaded bucket, which was leaving the bottom, and rode to

within about 8 feet of the surface. For some unknown reason he released his hold on

the cable, and falling to the bottom of the pit, was instantly killed.

Nova Scotia Silver Mine

At the Nova Scotia mine, about 9.20 a.m. on Januarj' 7th, John Camtfield,

machine drill-runner, and Sutherland Stewart, machine drill-helper, were killed through

a premature discharge of dynamite. The two men charged three holes in the bottom

of the shaft, lighted them and came to the surface. Of these three holes only one hole

exploded, the other two for some unknown reason missing fire. After waiting about 20

minutes on the surface, the two men. having in the meantime prepared two more

exploders, got two sticks of dynamite, and went to the bottom of the shaft. No com-

munication took place between the men and the surface men after going into the shaft

the second time. The bucket was lowered to the bottom for the purpose of hoisting

water, which one of the men, presumably the helper, was engaged in filling at the time of

the explosion, which occurred about 30 minutes after the time the men went below. The

top men immediately raised the alarm, and four went down into the shaft and found

both men dead. After taking out the bodies it was found on further examination of

the shaft, that one of the missed holes had been cleaned out and the old exploder removed.

The gun which was used for cleaning out the holes was found very badly broken,

as if it had been in the hole at the time of the explosion. It appeared, therefore, that

the machine man had been cleaning out the second missed hole with the gun and had

got too near the old exploder, and thus caused the accident.

The coroner's jury brought in a verdict that the said John Camtfield and Suther-

land Stewart came to their death by the explosion of dynamite in the shaft of the

mine, the caiise of said explosion being unknown, and that in their opinion no blame

was attached to the company or oflBcers of the mine, but that the occurrence was

accidental

1
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Kerr Lake Silver Mine

At the Kerr Lake mine on January 24th, at 5 p.m., Michael McNulty, timberman,

was killed by a large rock falling on him from the stope of the 65-foot level. Deceased

at the time of the accident was engaged in putting in timbers for the chute. Some
blasting had been done to widen the stope to make room for the timbers. After blasting,

the men had been set to work to scale down all the loose rock, and reported having

done so. The rock which fell on deceased came from the stope of the hanging wall

about 6 feet above the top of the drift, rolled on to the bottom of the chute against

the hanging wall and rebounded, pinning the deceased against the opposite wall.

Trethcwey Silver Mine

At the Trethewey mine on March 8th, George Thompson, shift boss, was killed

through a premature discharge of dynamite in the heading of a drift in which all the

holes had been reported exploded. On March 7th, 14 machine holes were blasted in

the heading of the drift in which the accident occurred. The muckers were engaged

mucking out the heading. When it was nearly cleaned out, Thompson went to the

heading and began to scale it. Very shortly after, an explosion was heard, and the

men on going into the drift found the deceased lying on the track about 12 feet from

the heading. It would appear from the small quantity of freshly broken rock found

at the time of the accident, that the accident was caused by there being a little

explosive left in the bottom of one of the holes, unexploded. or that some of the

explosive had been left by one of the holes cutting off another, and that the deceased

had picked into this, causing the explosion.

O'Brien Silver Mine

On June 3rd, at the O'Brien n>ine, David Blair and Harry Weldy were killed by

drilling into the bottom of a missed hole at the 100-foot level of No. 1 shaft. The

coroner's jury brought in a verdict that they came to their death by injuries caused

by the accidental discharge of powder in a missed hole.

Temiskamine and Hudson Bay Silver Mine

At the Temiskaming and Hudson Bay mine on 3rd August, 1907, Isaac Mclsaac

was killed by falling off the bucket. Deceased, who was engaged in timbering, had

with his helper ridden to the surface on the bucket. The helper had stepped out, and

deceased while still in the bucket, was getting out some measuring sticks, when the

catch slipped off the foot brake of the hoist, and the bucket dropped about 10 or 15

feet in the shaft. The hoistman then stopped the bucket by means of the foot brake,

and the deceased was thrown out of the bucket to the bottom of the shaft.

Right-of=way Silver Mine

At the Right-of-Way mine on 17th September, 1907, at 9.30 a.m., Ovile Lessard,

miner, was killed by falling out of the bucket down No. 2 shaft. At the time of the

accident the shaft was 50 feet deep and Lessard was working at the bottom. In

leaving the bottom of the shaft Lessard was sitting down in the bucket, and when the

latter reached the surface it was empty and upside down. It appeared, therefore, that

in some unexplainable way the link on the side of the bucket for holdng it upright

had slipped off, causing the bucket to overturn.

Green-Meehan Mine

At the Green-Meehan mine, September 9th, Fred. Patipaw, machine drill runner,

received injuries which resulted in his death September 11th. No. 1 shaft is 100 feet

deep. The first round of holes was fired on the night of the 7th, for cutting the station

on the 100-foot level. No work was done on Sunday. On Monday morning two
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machine men, Albert Morrissey and Fred. Patipaw, the deceased, went down in the

bucket, leaving their helpers to attend to work on the surface. The air was blowing
into the bottom of the shaft at 7 a.m., but Patipaw turned off the air before going down
the shaft. After a few minutes the engineer got the signal to hoist, and Patipaw
came to the surface with two or three unfired fuse in his hand. He went to

the house where the fuse was kept and remarked that he felt dizzy. When he
got back to the shaft Morrissey was still at the bottom and yelled for the bucket.

Patipaw got on and was lowered to the bottom. He had not been down for

more than half a minute when the engineer started to hoist the bucket, and
when the bucket reached a point ten or fifteen feet from the bottom, the two men at

the top saw the lights go out and the bucket sway. The foreman and another man
went down and found both Morrissey and Patipaw. lying in the bottom. Both men
were brought to the top, and it was found that Morrissey was overcome with gas, but
that Patipaw had landed on his head, sustaining a compound fracture of the left side

of the skull. It was probably due to the effects of the gas that he fell from the bucket.

McKinley-Darragh -Savage Silver Mines

At the McKinley-Darragh mine, No. 2 shaft, on October 18th at 7.40 a.m., John

Cobush, trammer, was killed, being struck on the head by a car falling from the 75-foot

level to the 125-foot level of the mine. Cobush's partner went to send the bucket from

the 75-foot level to the 125-foot level and allowed the truck on which the bucket sits

to run into the shaft. Cobush was waiting at the 125-foot level to take off the bucket

when his partner should lower it, and was struck by the falling truck. The shaft

opening at the 75-foot level was protected by a door which is lowered when tramming

is going on at that level, but the door was opened to allow the bucket to be lowered to

the 125-foot level

Cobalt Lake Silver Mine

At the Cobalt Lake No. 1 shaft, at 9.30 p.m., on 28th November, Allen AUore, drill

runner, and Philip Roy, helper, were killed by a premature explosion caused pre-

sumably by Allore picking into a missed or cut-off hole. The day shift had fired the

holes in the bottom of the shaft by battery between 11 and 12 o'clock in the morning,

and mucking had been going on all the afternoon and until the time of the accident at

night. Shortly before the accident, the bucket tender saw Allore pick up a stick of

dynamite and place it to one side, and about five minutes afterwards the explosion

occurred. From an examination of the shaft after the accident, the fatality was
evidently caused by Allore striking a missed or cut off hole with his pick. The stick

of dynamite which was laid to one side had the electric exploder, which had evidently

been taken from the hole by Allore.

At Cobalt Lake shaft No. 4, at 6 p.m., December 17th, Joseph Tesniere, mucker,
fell down the shaft from the 86-foot level to the bottom and was killed. Tesniere had
been employed during the day on the 86-foot level and about 5 o'clock he went up the

raise to take candles to the men, and until 6 o'clock assisted them sacking ore.

At 6 o'clock Tesniere with two men who were in the raise came down to the mouth
of the No. 4 cross-cut. Tesniere here handed one of the men. Richer, the latter's

candle-stick, saying that his mitts were in the vein where he was working during the

day and that he was going to get them. The two men who were with Tesniere then
went to the surface, and Tesniere was not seen again until the night shift found him
lying in the bottom of the shaft between 7 and 8 o'clock. The deceased had apparently
when coming out of the cross-cut, to go to the kdderway, walked or fallen into the

shaft. The coroner's jury brought in a verdict that Tesniere was found dead in shaft

No. 4 of the Cobalt Lake mine, but that the cause of death did not appear.
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Niplssins: Silver Mine

At the Xipissing mine. Xo. 12 shaft, on December 9th. Andrn Dudeck was killed

by an accidental explosion of gelignite. Deceased, who was a foreigner, was employed

along with a partner, mucking in the drift at Xo. 12 shaft. A few minutes before the

accident occurred the deceased's partner left the drift for some tools : during his absence

deceased must have been picking down rock and in doing so struck a stick of gelignite,

which apparently had got in the muck from a cut-off hole in the heading.

Cobalt Townsitc Silver Mine

At the Cobalt Townsite mine, December 18th. B. "W. Leyson. superintendent, and

J. McKnight, mucker, were injured. McKnight dying from his injuries shortly after-

wards. McKnight was taking down ore and stuck his pick into a cut-off hole con-

taining gelignite, causine it to explode. He was seriously injured about the face and

arms. Mr. Leyson was standing directly behind him inspecting the work and had his

right arm broken.

Beaver Silver Mine

At the Beaver mine. December SCrth, W. Johns and J. West were injured by picking

into a small piece ot gelignite that was apparently left in the bottom of one of the

cut-off holes in the shaft. Both men recovered in a short time.

The following table summarizes the accidents which occurred in the mines of the

Province during 1907. It shows that in a total of 35 casualties. 22 men were killed, and

9 slightly and 10 seriously injured. The number killed was exactly double the number
in 1906, and there can be no doubt that the rate of mortality from accident in our

mines is excessive. Analyzing the table, it will be seen that of the fatal accidents, 16

were in mines of the Cobalt camp, 4 in those of the Sudbury nickel field, and 2 else-

where. Xow. the number of men employed at Cobalt is returned as 2.038. and in the

nickel mines as 1.824. It is, therefore, evident that the death rate in the former mines

is much greater than in the latter—in fact, nearly 3.5 times as great.

It is difficult to account satisfactorily for so great a difference. The class of labor

employed in the Sudbury mines, consisting as it does, largely of men of foreign origin,

cannot be regarded as superior to that at Cobalt, where the fame of the mines has

drawn skilled miners from all parts of the world. Doubtless at the first opening of

the Cobalt mines many men inexperienced in mining found employment, but these were

drawn largely from the lumbering and farming classes of the community, wanting

neither in intelligence nor dexterity.

Something is probably attributable to the character of the workings : for the most

part those at Cobalt are small, requiring few men at each and consequently not favor-

able to so thorough an organization, especially in the matter of handling explosives, as

the larger mines of the Sudbury field, where the ore is of lower grade, but occurs in

much larger quantity.

It is not apparent what further aid can be rendered by legislation : the regulations

embodied in the Mining Act. if carried out with strictness, probably being sufficient to

eliminate nearly all causes of accident which can be foreseen or guarded against. A
heavy responsibility rests upon managers, superintendents and foremen not only to

insist upon the utmost possible care being taken by those under them, but also them-
selves to set an example of prudence and determination to avoid all risks or dangerous
practices. Example is bett-er than precept, and the remarks of Mr. E. T. Corkill.

Inspector of Mines, who discusses the same matter in his report on the Mines of

Ontario, are commended to the thoughtful attention of all concerned with the manage-
ment of mines. From a purely selfish point of view, a low death rate is a most desirable

thing for a mine owner; but human life is precious, and apart from interested motives,

nothing should be left undone to rob the business of mining of as much of its hazard
as possible.
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The Mining Divisions

The administration ot the mining lands of the Crown is now by virtue of the

mining law very largely in the hands of the Recorders of Mining Divisions, of which

twelve have been set apart under the Mines Act. In three of these Divisions, however,

there is not suflBcient business to warrant the appointment of local Recorders, and applica-

tions for the recording of mining claims are made to and passed upon by the Deputy
Minister of Mines, Toronto, as well as for claims situated in the southeastern portion of

the Province in which no Mining Divisions have yet been created.

Reports have been obtained from the Recorders of the several Mining Divisions,

briefly summing up the transactions of the year, and they are herewith reproduced.

Temiskamin^

Mr. George T. Smith, Mining Recorder of Temiskaming Mining Division, whose

oflBce is at Haileybury, makes the following report

:

Below please find statement of business transacted in this Mining Division during
year ending 31st December, 1907.

Miners' licenses issued -1.676

Renewal licenses is.»:ned 2 017
MininfT claims recorded 7.860
Received for licenses and fees $130.«90.30

The past year was a very active one in this Mining Division. In the early part
of the year the rush to Larder Lake was an unprecedented one in the history of this
country, many discoveries of gold being reported. Later on the activity extended to
the Montreal River district, and still later on the country lying south of the township
of Lorrain claimed considerable attention from a large number of prospectors.

The opening of a recording office at Larder Lake relieved the office at Haileybury
to a considerable extent. Quite a number of discoveries of eold were reported from the
Abitibi Lake region.

Many valuable discoveries were made in the townships of James, Smythe and Tud-
hope, on the Montreal river, and considerable development work has been done in all

these townships.

The contry south of Lorrain has been showing up well. A large number of claims
have been recorded. Many good discoveries, chiefly of cobalt and silver, have been
made, and a number of properties have changed hands. Though the season was some-
what advanced before much attention was paid to this section, a good deal of develop-
ment work has been going on It is claimed that on the opening of navigation con-
siderable shipments of ore will be made and a busy season is anticipated.

Coleman

Mr. T. A. McArthur, Assistant Recorder of Coleman Special Mining Division.

reports as follows

:

Herewith is statement in connection with Coleman Special Mining Division for
1907.

Miners' licenses iss?ued 2.071
Miners' licenses renewed .S61

Nvunber of applications for mining claims recorded 291

Total amount of fees collected and remitted to the Department ?32.o99.25. a small
portion of which has been refunded in ca.ses of rejected applications.

In 1905 this township had seventeen shipping mines.
In 1906 the number increased to nineteen, and in 1907 the township of Coleman

had twenty-nine shippers.

Sudbury

The Mining Recorder for the Sudbury Mining Division is Mr. F. F. Lemieux. who
reports :

The business of this office shows a marked increase for 1907. the number of license?
issued being 718. number of renewals of licenses 104. and the number of claims recorded
456.
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The amount of money received and remitted to the Department was $11,774.00.
Prospecting has been general over the whole district, notably in the Temagami

Forest Reserve, and in the unsurveyed territory east of the township of Garrow, where
discoveries of silver, copper and gold have been made. Many claims have been taken
up for iron in the townships of Norman and Rathbun. Alonp; the "Soo" branch of the
Canadian Pacific railway, in the townships of Spragge, Salter and Berth 123, claims
for copper have been taken up. To the north and west of Sudbury iron discoveries

have been made, which according to the discoverers, are of great value.

The land rolls and maps of the different townships of this Division have been much
used by prospectors and others, and are of great practical value, judging from the
expressions of those using them for researches.

Sault St. Marie

Mr. S. T. Bowker, Recorder of the Sault Ste. Marie Mining Division, makes the

following report

:

Pursuant to your instructions of the 7th inst., I beg to report as follows on the
operations of my oiEce during the year 1907 :

The total number of miners' licenses issued from this oflBce was 376.

The total number of mining claims recorded was 291.

The total amount of fees forwarded to the Department was $7,048.11.

Port Arthur

Mr. J. W. Morgan, the Recorder at Port Arthur, says

:

In compliance with your request, I beg to make the following brief report concern-
ing the transactions of this office : During the year 1907, 259 miners' licenses were
issued, 317 claims recorded, $5,103.40 was collected for licenses and recording claims.

All of this money has been remitted to the Department. Sis hundred and fifty-four

lithograph maps, blue prints and tracings were furnished to prospectors, 402 copies of

the Mines Act and reports distributed, and 1,075 letters and post cards containing
information or instruction were written and mailed.

I have also to report that much new territory has been explored in this Mining
Division, and discoveries of iron, gold and silver made where these minerals were not
previously known to exist. Large deposits of high grade bog iron ore have been found
near the boundary between Thunder Bay and Rainy River districts, a number of gold
claims have been taken up near Sturgeon lake, red hematite has been located near
Beck siding in the township of McGregor, as well as in the township of Conmee. along
the Mattawin river and east of lake Nepigon. Extensive deposits of both magnetite
and red hematite are reported as having been found near Savant lake in the northwest
part of this Mining Division.

Lieut. -Col. S. W. Ray, of Port Arthur, has opened up the Tip-top copper mine,
and has purchased a smelting plant, which could not be taken in owing to the want of

a road. Lieut. -Col. George A. Shaw, of Toronto, is developing a magnetic iron ore
property near Silver Mountain, also a silver location west of Silver mountain. The
following parties have been doing considerable work : Alexander L. Durupt on iron

claims near Beck siding; R. P. Kelly and Dr. Ewing of Fort William on iron ore

locations in the Mattawin district, where F. Hille also is developing an iron ore

property.
Many new prospectors from British Columbia and the United States have written

me expressing their intention to begin explorations in the country north of lake

Superior early next spring.

Kenora

Mr. C. W. Belyea, Mining Recorder for the Kenora Division, reports as follows:

Be yours of January 7th, asking for brief report of transactions in this Mining
Division tor the year 1907, I have to report the following:

Number of miners' licenses issued S8

Received for licenses and fees $1,4.')8.50

The mines of the Lake of the Woods district have suffered from the general financial

depression of the last year. Only two mines, the Grace mine and the Empire mine.

have been working during this time. Both have stamp mills and have been producing

gold, and are in active operation to-day. The principal mines, the Sultana, Mikado
and Regina. have been closed down for some time. However, I understand that the
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Regina mine is being pumped out, and that the trustee. Gen. Sir Henry "Wilkinson.
K.C.B., has arrived from England, and no doubt the mine will be further developed
this year.

The Mikado mine has been offered for sale, and a party is now in the east forming
a company to purchase same. It is believed that this mine still holds large quantities
of pay ore.

There would seem to be every reason to expect a resumption of work on many of
the old mines in the near future. There is no doubt that the district has been suffering
for the last three or four years from the result of the wild cat speculation in stock (not
mines) of the boom days. Moneyed men are beginning to look this way again, and a
number of recent discoveries are likely to attract much attention.

Some very interesting finds have been made on the line of the Grand Trunk Pacific.
Samples of stibuite and galena carrying silver have been brought in by the workmen
at various times.

The Northern pyrites mine, some miles north of Dinorwic, has been opened up, and
the owners are well pleased with their prospects.

The mines of the Sturgeon lake district north of Ignace will receive a great impetus
on completion of the Superior section of the Grand Trunk Pacific railway, as at present
it costs S45.00 per ton for freighting supplies. This has compelled many to suspend
operations.

A vein 150 feet wide carrying copper and gold in paying quantities has been found
quite recently by David Guthrie and G. S. Campbell,, two prospectors, north of Pine
station on the Canadian Pacific railway. Samples of fine muscovite have been brought
in from this new section. Much iron ore has also been found, but this has not been
worked to any extent.

Parry Sound

The Recorder tor the Parry Sound Mining Division, Mr. H. F. McQuire, reports:—
There have been one hundred and two claims taken up in the district to December

31st, 190"—27 of them being in the township of Lount. There is considerable activity

in this township. The samples produced are of iron, some also show copper and traces
of nickel. Several of the properties are under option and will be more thoroughly
prospected during the season of 1908.

In the immediate vicinity of Parry Sound a few claims have been taken up for

feldspar. With the exception of the Parry Sound Copper Mining Company, the owners
of all copper prospects in the district have done little or no development. The former
company, whose property is known as the McGown mine, have at present a small force
drifting from one of their old shafts, with the expectation of striking the rich bornito
vein from which several car loads were taken some years ago.

Indications point to some activity in iron and mica during 1908, as a number of
claims have been applied for north of Parry Sound which will be prospected next sea-
son.

The convenience of the office to the district seems to be appreciated, and it will be
brought into closer touch with northern and westerly points on the opening for traffic

of the Canadian Northern Ontario railway, and the Canadian Pacific line to Sudbury
during the summer of 1908.

Larder Lake

The Recorder's Office for the Larder Lake Mining Division is at Larder city. Mr. J.
A. Hough being Recorder. Mr. Hough reports:—

A total of 3,8.13 mining claims were recorded during the year 1907 in the Larder
Lake Mining Division, and a total of 22,780 days' work were recorded as having been
performed on these claims during the same period.

The work was filed as follows: 30 days' work on 614 claims: 60 days on 25 claims:
90 days on 13 claims. This leaves a balance of 3,148 claims staked during the year on
which no work was reported. In addition, 13,990 days' work was recorded as having
been performed on mining ckims staked in the Division prior to 1907, making a total
of 36,770 days' work reported for the year.

1,497 mining claims were transferred, and the books show 481 of these as being
held by 47 chartered companies.

37 certificates of record were granted and 8 certificates of performance of working
conditions Hn full). One mining claim was patented. .

It should be remembered that the recording office at Larder Lake was opened in
•Tune, 1907, and that prior to that time the recording for the Division was done at
Hailevbury.

The vast majority of the claims were recorded at Hailevbury diiring the first
four months of the vear.
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The particularly wet season, the bad plague of flies and the poor transportation

facilities were accountable for the non-performance of development work on a large

number of claims.

Some parts of the Division show so much staking, restakmg, overlapping, and

other irregularities, that it was found to be impossible to identify or straighten out

some of the claims, and they have consequently been left idle. Disputes could not be

filed owing to the number of posts on the ground and the illegibility of the writing on

the posts. , . _
The building of roads by the Government from Boston and from Tomstown, the

expiration of aTl extensions'^ of time, the promised and expected shipment of gold

bricks from the stamp-mills now in course of erection here, should lead to a very busy

season for 1908.

Montreal River

Mr. T. H. Torrance, the Recorder for the Montreal River Mining Division, whose

office is at Latchford, writes thus :
—

I beg to make a brief report of the business transacted in this ofBce from the date

of its opening, June 1st, 1907, to December 31st, 1907:—

Number of licenses issued 273

Number of applications for mining claims received and recorded 866

Number of anplications for Working Permits received and granted... 107

Moneys collected and remitted to Department 816,168 40

There has been a great deal of prospecting in this Diyisicn during the past season,

and while mining is at present only in its prospecting stage, a number of very

rich finds of native silver and cobalt have been made, particularly in the townshp of

James, and in the vicinity of Silver and Htibert lakes, also around Anvil lake, where
are situated the claims known as the White claims.

Camps are beins: erected on many of these claims, and work will be pushed forward

during the whole of the winter months.
At present a railway to connect the James township district with the T. & N. O.

railway is urgently needed.
It" was only during the latter part of the season that the attention of the public

was drawn to the richness of the East branch of the [Montreal river, particularly around
Bloom. Obuskong and Lost lakes, but notwithstanding this, a large number of claims

have been recorded and are being developed as rapidly as circumstances will permit.

Messrs. G. W. Duncan and J. W. Sanderson, representing a party of Toronto
capitalists, also Shields Bros., representing Windsor and Detroit people, are building

camps, and are prenaring to spend the winter in developing. They have brought out

some very rich samples of galena and silver, and expect to be in a position to ship

before the end of the coming season. These people deserve great credit for having
built, at their own expense, a road from Elk lake to Bloom lake, a distance of 12 to 15

miles.

From enquiries m.ade and the maps sent out from this office I look for a rush of

prospectors to that part of my Division in the early spring.

The following table shows the moneys collected by the several Mining Recorders and

remitted to the Department.

Recorder.
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The above table does not include the sums received and forwarded by Mining

Recorders on account of the purchase of mining lands, on application being made for

patents of the same.

The remainder of the revenue derived from miner's licenses and recording fees,

etc., $61,173.03, was received directly by the Department at Toronto.

Diamond Drills

In February, 1907, the "S" diamond drill, of which Mr. E. K. Roche remains

mechanical manager, was ordered to Kerr lake in the Cobalt district, on request of the

Crown Reserve Mining Company, Limited, with the view of prospecting that portion of

the lake bed purchased by the Company from the Crown, in January of the year pre-

vious. The drill continued working until about the end of May, when it was removed

to St. Mary's, Perth County, to test some deposits of limestone near that place for Mr.

F. G. Sanderson. Drilling was completed here in July, and the plant was returned to

Kerr lake to finish there, which it did on 18th October. It was then transferred to

the Rothschild property, on the northwest part of lot three in the third concession of

Coleman, in which Mr. J. A. Jacobs and others of Montreal were interested. It was

still employed at the Rothschild mine at the close of the year.

On the Crown Reserve property were drilled five holes, of a depth respectively of

155 feet, 140 feet 4 inches, 237 feet, 160 feet 6 inches, and 190 feet—in all, 882 feet 10

inches. The ground in places was shattered and broken. According to the manager
the material penetrated in the holes included hard banded slate, conglomerate, "Kee-

watin" and diabase. In several of the holes excellent values of silver were struck,

and the result of the drilling was to show that the property was a valuable one. The

total cost of the operations was $4,258.38 or $4.82 per foot of drilling. Deducting 35

per cent., the share borne by the Department as provided by the regulations, the net

cost chargeable to the Crown Reserve Company was $2,767.95 or $3.13 per foot. The
gross wear and tear of diamonds amounted to $669.38, or $0,758 per foot gross.

At St. Mary's the work being in limestone was less expensive. Seven holes were

put down 104, 68, 62, 70^, 22, 63^ and 85 feet respectively, the aggregate depth of drilling

being 4"o feet. The rock proved to be overlaid with a heavy burden of soil, gravel

and boulders, difficult to penetrate, and in one instance the drill manager was obliged

to abandon the attempt to reach bed rock, at a depth of 22 feet. The whole cost of the

operation was $908.02 being at the rate of $1.91 per foot. After deducting the rebate

of 35 per cent., the cost to Mr. Sanderson was $590.22 or $1.48 per foot. The cost of

diamonds was $70.65; or per foot $0,148 gross and $0.0968 net. In putting down these

holes in the limestone, 20 or 22 feet per 10-hour shift was drilled without difficulty, and
as will be seen by the figures given, the wear on the diamonds was very small.

The "C" diamond drill, which is larger than the "S" plant, and capable of boring
to a depth of 1,2^0 or 1,300 feet, as against 450 or 500 feet for the smaller drill, was in

January. 1907, shipped from Paris, where it had been in use for the Alabastine Com-
pany, to Moose Mountain siding, thence to be conveyed to the neighborhood of Burwash
lake in the Temagami Forest Reserve, with the intention of prospecting certain loca-

tions taken up for iron ore by Messrs. Mackenzie. Mann and Company. It proved
impracticable to transport the whole of the plant from Moose Mountain to Burwash
lake, consequently the drill was never actually set at work. In June, however, the out-

fit was sent on to Vermilion station on the Canadian Pacific railway for the purpose of

prospecting a mining location on Eagle lake owned by Mr. J. E. Stanton of New York.
Mr. Ralph J. Mackenzie, who had been appointed mechanical manager of the drill, went
to Moose Mountain and got the plant en route for Vermilion, but before reaching his

4 M
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destination left the Department's service. His place was filled by the appointment of
Mr. John A. MacVicar, who took charge about the end of August. There being no
settlement whatever at Eagle lake, Mr. MacVicar fmind it necessary to go into camp
and provide his men with board and lodging. The freight charges for transporting the
drilling plant were considerable, and the general cost of working was much enhanced by
the remoteness of the situation, and the consequent high rates for transportation of sup-
plies. In addition, drilling was slow, the ground proving hard and broken and the
wear on the diamonds being severe. There were five holes put down, 23, 6, 22, 142, and
100 feet 6 inches respectively; total depth of drilling 293 feet 5 inches. The gross' cost
of the operations was $3,930.37, or $13.39 per foot, the net cost being $8.69. Loss of
diamonds amounted to $1,200.98, or at the rate of $4.09 per foot. The comparatively
small amount of drilling, the distance from transportation facilities and the tough
and shattered condition of the rock formations encountered, combined to make the
n^ork here very expensive.

Provincial Assay Office

Mr. N. L. Turner, Provincial Assayer. reports as follows:—
The writer took charge of the work of the Assay Office on May 22nd. Mr. A. G.

Burrows, the assayer previously in charge, having been transferred to other work under
the Bureau of Mines.

The Provincial Assay Office was established in July, 1898, by the Ontario Govern-
ment, as an aid to the mineral development of the Province. During the ten years of

its existence it has been of much use not only to the public, but also to the Bureau of
Mines. The fees have been kept as low as possible in order that prospectors and others
may have their samples examined at a low cost. The lowness of the rates has a tend-
ency to increase the number of samples submitted, but the fact that fees are charged
prevents the office being imposed upon, which would possibly be the case if no fees were
charged. Many samples are assayed and valued, which if the usual commercial fees '

had been charged would not have been sent in, and in this way many good finds are I

located. The office is well equipped with assay and analytical apparatus for testing the
|

great variety of ores which occur in Ontario.
J

The past year was a very busy one for the Assay Office, indicating that there are i

many prospectors in the mineral districts looking for deposits of commercial value. '

Samples were received not only from Ontario, but also from Quebec, Manitoba, British
j

Columbia, and the United States. As in previous years, the greater part of the samples
j

came from the northern part of the Province. The Montreal River district furnished

many good samples of silver-cobalt ore, the Cobalt district also as usual many excel- I

lent specimens. A number of good gold-bearing samples were received from the Larder
[

Lake camp. Only one sample of all those sent in from the Cobalt district showed
f

gold in paying quantities ; this would seem to point to a comparative rarity of gold 'j

ores in that region. The search for copper bearing ores was very active during the whole
|

year, and as a consequence many samples of good copper pyrites were examined.
i

Many of these came from the district back of Parry Sound. In some cases the ores
j

not only carried paying quantities of copper, but also gold. The Moose Mountain i

district furnished numerous samples of iron ore of very good quality, as also did North
Hastings. There are a number of iron ore deposits in the latter region but the lack
of_ good transportation facilities prevents their development. From the Sudbury dis-

trict a large number of pyrrhotite samples were received. These with one or two
exceptions contained nickel, most of them carrying a very small amount, but others had
the metal in paying proportion. From other parts of the Province gold, lead, zinc,

|

molybdenum and other ores were received, as well as limestones, clays, feldspar, fluorite
j

and corundum. i

The total number of samples submitted for examination quantitatively was 1.389, '

and for qualitative examination and identification 169. Fees were collected to the i

amount of $1.635. -56, which were transmitted to the Bureau of Klines. Work to the ;

value of $759.60 was performed for the Bureau of Mines, making the total value of the
"j

work performed during the year $2,395.16.
I

4a M.
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The following list of determinations will show the laboratory work for the vear :

Gold
Silver
Copper
Cobalt
Nickel
Manganese .

.

Molvbdenuui
Zinc
Lead
Platiiinm
Arsenic
Tin
Mercury
Bismuth
Chromium .

.

Total

Assavs for
Public.

ol7
462
227
"35

1,500

Assays for
Bureau.

177
345

6
69
27
1

Analyses for
Public.

Metallic iron .

Ferric o.xide...
Ferrous oxide ,

Alumina
Silica
Lime

Analyses for
Bureau.

130
13

Magnesia
Sulphur
Potassium
Sodium
Phosphorus
Titanium
Carbon in graphite
Fixed carbon
Ash
Volatile combu.«tible.
Moisture
Miscellaneous

Total.

19
20
16
16
57
6
6

4S
32
2
13
13
IS
16
24

444

Total.

7W
807
233

104
102
2
2

24
39
6

23
2
1

1

1

2,141

Total

149
16
1

22
23
20
20
63
7
7
48
32
3

13
13
13

16
30

Total as.says 2.141
analyses 496

" identifications 169

Total determinations 2,806

Work for the Pubic

(1) Issuing reports, consisting of assays, analyses and identification of samples sub-
mitted for testing.

(2) Supplying information, where possible, to owners of mineral lands, who desire
to know of probable purchasers, and also advising as to uses, values, etc., of their
minerals.

(3) Sending typical samples of ores and minerals to prospectors who desire to use
them for comparison.

Work for the Bureau of Mines

(1) Analyses and assays of samples of minerals and ores collected by the Govern-
ment geologists during their summer explorations.

^2) Assay of samples from the Government claim inspectors for the Cobalt and other
districts.

(3) ^faking check analyses and assays on ore shipped from the O'Brien mine to the
Copper Cliff smelter.

(i) Checking the sampling of ores shipped from the O'Brien mine to the Deloro
Mining and Reduction Company.

(5) Makine check assays and analyses on the ore shipped to Deloro.
(6) Calculating results of sampling and assaying ores shipped to Deloro.
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During the year considerable new apparatus was put in the office. A disk grinder

with suitable power was installed which greatly hastens the work of grinding samples.

A new combination, assay furnace was placed in the assay room, and is giving entire

satisfaction.

The methods of analysis and assaying used are the standard methods. In the case

of high grade silver-cobalt ores scorification is used in preference to other methods.
Ordinary gold and silver samples are assayed by the crucible method, each sample

being assayed in duplicate, so that the chances of error are minimized.
Cobalt and nickel, by the electrolytic method, using the nitrite separation. Con-

siderable experimental work has been carried on in regard to the estimation of these

two metals with very encouraging results.
Copper, by the electrolytic and cyanide methods.
Lead, by the molybdate method.

Notes

In sending in samples it is desirable to have them no more than three pounds in

weight. All samples are sampled down and ground to 100-mesh, and where necessary,
finer. Wet samples are dried at 100 degrees C. and analysis reported at that temper-
ature. Circulars of rates and mailing bags are supplied to those desiring to send in

samples for examination. To insure a prompt report all fees must accompany samples.

Samples brought to the office will be examined free of charge.

One assistant. Mr. H. C. Barlow, was employed during the entire year, and during
the summer months Mr. W. J. Embury was also employed, both of whom did excellent
work.

*l
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SUMMER MINING CLASSES
BY e a R ARDAQH AND W MALCOLM

It was thought expedient by Mr. T. W. Gibson. Deputy Minister of Mines, to con-

fine the work this year almost entirely to the Temiskaming country, including in that

area the Larder lake and Montreal river regions. The results of the classes shew that

with the exception of those held in one or two localities the choice of the field was well

made, for not only was the attendance all that could be desired, but the interest shown
by those present was of the greatest, particularly in those districts where energetic

prospecting was being carried on.

Methods of Work

A few words setting forth the scope and purpose of the work may not be out of

place here. The purpose is in its nature two-fold. First, the imparting of information

enabling the prospector and miner to search intelligently for valuable mineral, and, on

having discovered the same, to recognize it; and secondly, though indirectly, to develop

the mineral resources of the Province.

With these ends in view we considered it advisable not only to distribute mineral

samples, describing their associations and the simple tests by which they can be recog-

nized, but also to deliver several lectures, accompanied by lantern slides, fundamental

in their nature, or especially applicable to the particular locality. The minerals dis-

tributed were for the most part the more commonly occurring ones, but in addition to

these samples of a few rarer economic minerals were given out; minerals such as tin-

stone and cryolite, which it is hoped will be discovered in Ontario, and others such as

niccolite and smaltite, which prospectors are eagerly looking for in certain districts.

From thirty-five to forty species of mineral were studied at each camp, common field

tests being applied and a few remarks made concerning the composition, occurrence,

distribution, uses and value. Every man present received a sample of each mineral,

and, to wrap it in, a printed paper bearing the name of the mineral and a few words
relative to its value, uses and composition. In order to utilize the daylight the min-
erals were distributed early in the evening, and at several camps in the afternoon as

well, usually out of doors. The lantern lecture was delivered afterwards, and for this

a commodious room was always placed at our disposal.

Bessemer

In accordance with instructions we held our first class at Bessemer, the camp of

The Mineral Range Iron Mining Company, five miles east of L'Amable in Hastings
county.

Mr. H. C. Farnum, general manager of the company, whom we met on the train in

company with Mr. Gordon, vice-president, kindly had our baggage put oflf at the com-
pany's siding, about a mile south of L'Amable, and conveyed by their own railway,

"The Bessemer and Barry's Bay," to the camp. We were hospitably received and
housed by the management.

The Company has in its employ in the neighborhood of one hundred men, of whom
more than one-half are English-speaking. Of the latter we had approximately fifty,

the average attendance per night being thirty-one. We opened the class on Saturday.
May 11th, and closed it on Thursday, May 16th.

Mining operations are being actively carried on at two of the Company's mines, viz. :

Number Three Mine and Number Four Mine: from these a very good quality of mag-
netite is being shipped. Analyses of two ten-carload shipments shewed in one case iron
60 per cent, and phosphorus .014 per cent.

; in the other case iron 57.1 per cent, and
phosphorus .013 per cent. The company has additional ore bodies from one of which
a considerable quantity of magnetite was shipped last winter when the snow made
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transportation possible. The railway line has been surveyed and partially graded to

this deposit, but the management has not yet had sufficient time to lay steel beyond
Number Four mine. The company has also on its property several outcrops of fine-

grained white marble, which they hope upon examination will prove valuable.

From Bessemer we shipped in for next year's work a quantity of magnetite, marble
and talc.

On Friday, May 17th, Mr. Bingham, Secretary of the company, to whom we are

indebted for many kindnesses, took us to the Central Ontario railway on the track

velocipede, sending our mineral boxes, etc., by road to L'Amable on the company's
waggon.

Latchford

Arriving in Toronto the same evening we caught the Cobalt special, reaching Latch-

ford, the gate-way to the Montreal River region, next morning. Owing to the late

spring, the ice had just gone out of the Montreal river, and the small army of pros-

pectors who had been waiting at Latchford for the ice to break up were already setting

out in numbers every day of the week we were there. Each day saw numerous fresh

arrivals, but these for the most part remained in the town only long enough to com-

plete their outfits before going up the river. The consequence was that a number of

men were in attendance for only one or two days ; this accounts for the total of seventy,

and the comparatively small daily average of twenty-three. In many cases we made up
complete sets of minerals for those who could not remain till the end of the week, or

who had missed the first day or two of the class. Owing to their eagerness to reach

the field of action, many of the prospectors did not attend any of the classes ; however,
the great majority of those who were present exhibited intense interest in the work.
The classes were opened in Brown's hall on May 18th, and closed on May '25th.

Cobalt
I

On May 27th we commenced a class at Cobalt in the Reading Camp Association's

room, which the management kindly placed at our disposal. This room was invariably

crowded with men whose time might otherwise have been far less profitably spent. We
cannot but recognize the fact that the Association is carrying on a wonderfully useful

work and consider it well worthy of the attention of those philanthropically inclined.

"We are also indebted to Mr. J. G. McMillan for comfortable quarters when in Cobalt,

not only during this week but later when we repeated our class there in July.

Cobalt being one of the most active mining centres in the Province, we had, as

might be expected, largely attended classes both in the afternoon and evening. We
estimated the total attendance at one hundred and thirty, the daily average being

seventy.

Through the kindness of Mr. E. L. Fraleck of the Cobalt Lake Mining Company,
we collected, by dint of hard labor, about one hundred and fifty pounds of niccolite

from the dump at number three vein ; a large quantity of cobaltite and smaltite was
also presented to us by Mr. J. W. Evans, M.E. All of this and also some cobalt bloom
vas shipped in for next year's work. The class in Cobalt was elos«d on June 1st.

Haileybury

On Monday, June 3rd, we opened a class at Haileybury in the Mining Commis-

sioner's room and kept it open till June 8th inclusive. The average attendance there

was only thirteen, and the estimated total thirty-five.

New Liskeard

In the matter of attendance New Liskeard, where we held a olaps the week follow-

ing, shows up no better. Average fourteen, total estimated at thirty.
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Englehart

In response to an earnest request from Mr. Williams Hugh, Crown Lands Agent
at Englehartj we decided to open a class there on June 17th, instead of holding one at
Tomstown as first suggested. Mr. Hugh made arrangements which enabled us to use
the schoolhouse, and, largely through his efforts, a good attendance of interested men
resulted, despite the fact that Englehart is some distance from the mining and pros-
pecting field. The average daily was twenty-two, and the total was estimated at forty-
five. The class was closed on June 21st, a day before the end of the week, in order to
allow us extra time to reach the Larder Lake country for which we set out early on
the 22nd.

Larder Lake

Having estimated the comparative cost of entering the Larder Lake district by

waggon and by canoe, we concluded that the latter would entail far less expense ; so

we decided to take that route though the labor connected with the trip was by no means

inconsiderable. This may be the more readily appreciated when one considers that

there are eleven portages to be made. It was of course out of the question for us to

take the projection lantern, and we even made an estimate of the probable attendance,

and counted out the minerals to conform to this in order to avoid unnecessary weight.

We entered Larder Lake early on Monday morning, June 24th, and, upon looking

the situation over, we concluded Larder City to be most suitable place for gathering

the prospectors about us. Notices were posted up at the foot of the lake, the Narrows,
Spoon's Bay, etc., points at some distance from Larder City, so that all who possibly

coiild reach the class might be notified.

From the point of view of attendance and enthusiasm the Larder City class ranks
among the first. The daily average was thirty-nine, and the total estimated to be
seventy-five.

There were numerous prospectors scattered around the lake and through the coun-
try back from the shores, and there is no doubt the number would have been far greater
had it not been for the flies and also the excessive cost of transportation, five dollars

per hundred pounds, which raised supplies to a price almost prohibitive to men of
ordinary means.

The class was closed on Friday, June 28th, and early Saturday morning, with con-
siderably lightened packs, we set out on our return trip, reaching Tomstown on Sunday.

Qiroux Lake

The next class was opened at the Foster mine near Giroux lake on Tuesday, July

2nd. There we hoped to reach not only the men in the Foster mine camp, but those

at the University Mine, a few from other neighboring camps, and also from the con-

struction camp for the railway spur line. In this we were not disappointed. Almost

all the men in the mining camps in the immediate neighborhood were English-speaking.

From the two large camps, the Foster and the University, about half the men attended.

The management kindly placed at our disposal for the lantern lectures their com-

modious dining hall, in which we were able to accommodate the large class quite

easily.

The average attendance was thirty-eight, the total about fifty-five. The class was
closed on Saturday, July 6th.

We are indebted to Mr. Adler of the Foster mine for a keg of cobalt bloom, and
to Mr. Flynn of the University mine for a large quantity of chalcopyrite. This was
all shipped in for future distribution
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Cobalt Again

Arrangements had been made with Mr. Brigstocke of the Drummond mine by

which a class should be held at that camp the week following, but owing to the miner's

strike this was out of the question. This contingency, for the suddenness of which we

were quite unprepared, threw our plans into some confusion, and forced us at the last

moment to make new arrangements. We decided that it would be better for us to

commence a class in Cobalt without some notice than anywhere else, consequently we

opened there the evening of the day the strike was declared, Monday, July 8th.

The afternoon sessions were most successful ; the attendance at the evening classes

was however scanty, owing to the suppressed excitement possessing the crowds of

strikers gathered in the centre of the town. The average attendance was fifty-seven,

the estimat-ed total one hundred and twenty. The class was closed on July 13th.

Elk Lake

On the Monday following we set out for the mouth of Bear river ''Elk lake P.O.),

in James township, about fifty-five miles above Latchford on the Montreal river, arriv-

ing late that night.

As in the case of Larder Lake, we left the projection lantern behind. The settle-

ment at Elk Lake P.O. is a village of tents, of which we counted thirty-five on the

Reserve shore and eighteen on the opposite bank. There are also numerous camps

back from the river, and many of these sent contingents to attend the classes. Owing to

the personal interest which everyone took in prospecting, we had the largest and

most enthusiastic class of the season. The average attendance was seventy-six, and the

total was estimated at one hundred and thirty. The class was opened on Tuesday,

July 16th, and closed on Saturday, July 20th.

Many men brought in mineral specimens and also samples of rock for identifica-

tion.

Camp Coghill

A letter from Mr. J. "M. Coghill, of Camp Coghill, Montreal river, on the line

between the townships of Auld and Lundy, asked us, if we possibly could, to hold a

class there. This we decided to do. Although the class was not large, owing to the

paucity of prospectors in the neighborhood, the interest exhibited was keen. Work was

commenced on July 22nd, and ended on the 26th.

Latchford 's Second Class

After consulting with the mayor, Mr. J. J. McXeill, who expressed an desire that

we should hold a class in Latchford, and who offered us the schoolhouse for the lantern

lectures, we decided that we could hardly do better elsewhere, owing to the fact that

the flies had driven so many of the prospectors out of the woods, and that a number of

these men were still awaiting in Latchford till the winged pests had thinned out some-

what before re-entering the field.

The attendance this week was much better than at the class held there in May. The

average was thirty, the estimated total fifty.

Notes

Probably in no other Canadian mining district were gathered together so many
men who have prospected or mined in the world's most famous camps. Here one meets

men from the gold fields of Kalgoorlie, the diamond mines of Kimberley, the tin

deposits of the Straits Settlements, and all the mining centres of North America.

Many of these men attended the classes in addition to Canadians, and not infrequently

expressed the wish that other countries would assist the prospector by classes similar
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to those held in Ontario. Many prospectors also attended who had been present in

former years, several of whom mentioned that they had been assisted immensely in their

work by the information imparted, and two successful men stated that the discoveries

they had made were rendered possible in a great measure by the knowledge gained at

these classes.

The number of college men, undergraduates as well as graduates, of universities and

technical schools, who are assisting in the development of this new country, both by

prospecting in new fields and in the development of those now firmly established, is quite

remarkable, and great credit is due the Canadian college man for the part he is play-

ing in the opening up of this new country, a country vast in possibilities as in area.

We estimate the number of mineral samples distributed to be in the neighborhood
of twenty thousand.

The table which follows summarizes the attendance at the various classes:—

Bessemer
Latch ford
Cobalt
Haileybury .

New Liskeard
Enjrleliart .. ..

Larder City .

.

Foster Mine..
Cobalt
Bear River . .

.

CampCoRhill.
Latchford'

DATE.

May nth- May 16th inclusive
May l>sth-:May 25th
May 27th-.Iune 1st

"

June 3rd-,Iiine Sth
June lOth-June 1.5th

June 17th-June 21st "

June 2-lth-June 2Sth "

July 2nd-July 6th "

July 8th-Julv 13th
Jnlv 16th-July 20th
July 22nd July 26th
July 29th-August 2nd

Total..

Average Estimated
Daily Total

Attendance. Attenda' ce.

31
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MINES OF ONTARIO
BY E T CORKILL

Qoild Mines

There were more gold mines in operation in Ontario during 1907 than in 1906,

although the number of stamp mills in operation and the production of gold were
practically the same. Most of the properties in operation were engaged in develop-

ment work. In northwestern Ontario the greatest activity was in the Upper Manitou
lake country, where the Laurentian mine for most of the year carried on both mining

and milling. The Victory, Paymaster and Detola, all in the vicinity of Gold Rock,

were doing development work, while the Minnehaha, at the northeast end of lake

Minnehaha, comprising claims S V 434 and S V 435, began work late in the year.

At Sturgeon lake considerable prospecting was done, and at the St. Anthony gold

mine the mine and mill were steadily run during the latter part of the year. On
Lake of the Woods little was done. On Eagle lake the mill at the Grace mine was

completed. The mines of the Northern Light Mining Company were inactive.

In the Michipicoten district the Algoma Power Company have installed at the

High Falls of the Michipicoten river a power plant with 600-h.p. turbine and 450

kilowatt generator. This power is being used by the LePage Gold Mining Company,

which is operating the Grace mine. A number of other prospects in the district are

being developed, of which the Golden Reed and the Braddock were in operation at

the time of my inspection in October, 1907.

In the vicinity of lake Wahnapitae, the Crystal gold mine is being re-opened after

having been closed down for some years.

Development of the gold properties in eastern Ontario was carried on in 1907 in

about the same manner as at any time during the past ten years. The Golden Fleece

Mining Company during the winter erected a 10-stamp mill and ran it for a couple of

weeks, when it was closed down and all work at the mine ceased. Development work

is being done on a number of properties, consisting of the Big Dipper, Boerth, Sophia

and Pearce.

Although a couple of stamp mills have been erected at Larder lake, the develop-

ment done on any of the properties is small, and until systematic work has proven the

value of the camp, it will be regarded largely from a speculative point of view. M

Iron Mines

Prospecting for iron in western Ontario is still being carried on extensively both !

by test pitting and diamond drilling. The reported discoveries of bog ore along the main i

line of the Canadian Pacific railway at Niblock station, have attracted considerable atten- i

tion. The closing down of the blast furnace at Port Arthur caused the Atikokan Iron i

Company's mine at Atikokan to cease operation in the fall of 1907, after having been in
'

operation for 6 months, shipping about 100 tons of ore per day. The Helen mine at

Michipicoten is still the largest shipper in Ontario, and is at present the only producer of
;

hematite. The slump in the iron market in the United States had a deterrent effect on
j

the production of iron ore from Moose Mountain, so that up to the present no ore has
|

been shipped, although a considerable tonnage is mined and stock piled. In eastern Ontario I

the Wilbur iron mine on the Kingston and Pembroke railway is making daily shipments

of 150 to 200 tons to the furnace at Sault Ste. Marie. Ontario. The daily output from
j

the Mayo mine, operated by the Canada Iron Furnace Company, at Bessemer, is being
)|

gradually increased ; at present about 150 tons per day is being shipped.
j;

Copper and Nickel i

Not much activity is noticeable in the production of copper outside of the Canadian
I

Copper Company and the Mond Nickel Company. A new copper smelter has been
j

erected at Thessalon, but no ore has as yet been smelted at it. The fall in the price
j

of this metal has naturally had a somewhat discouraging effect.
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The company operating the Uruce mines got into financial difficulty in 1907, and

all work at the mines ceased. Smelters have been erected at Sturgeon Falls and Trout

lake at a considerable expenditure for the purpose of smelting copper ores as well as

the cobalt-nickel-silver ores of the Cobalt camp. These furnaces have, however, not

as vet entered the market as buyers of any kind ot ore.

The nickel-copper mines in the Sudbury area are maintaining production on about

the same scale as formerly, and improvements are being prosecuted energetically at

the smelting plants of both the Canadian Copper Company and the Mond Nickel

Company. The former company have, during the last six months made additions to

their smelting capacity by erecting a new converter building in which ten converter

stands have been built, five being already in commission. A new mixing and relining

plant for the converters has been installed in this building.

The Mond Nickel Company are developing a water power in the township of Lome,

on the Vermilion river, with the view of using electric power for driving all their

machinery both at the smelter and at the mine. At the "Whistle property on the north

nickel range, work has been carried on during the year in diamond drilling and shaft

sinking.

The Worthington mine, which has been closed for some years, has been pumped

out and some shipments of ore made.

Other Minerals

The production of iron pyrites in Ontario while yet small and confined to three

localities, the Helen mine. Rib lake and Hastings county, will probably be increased

with the completion of the Winnipeg-Fort William section of the Grand Trunk Pacific.

Some very promising developments in iron pyrites were made last year at Goudreau

lake in the Michipicoten district.

The mica industry received a severe set back in the fall of 1907 owing to the slump

in electrical business. The orders for new machinery with the electrical companies

were nearly all cancelled, so that no demand was made for mica except for repairs and

renewals. The price of the larger sizes of mica has not fallen in proportion to that of

the small sizes.

Work has recently been started on the two graphite properties at Black Donald

and Port Elmsley. Certain changes have been made in the mill and experienced

graphite men put in charge of them.

The silver mines of the Cobalt camp have been fully dealt with in Chapter II of

Part 2 of the Sixteenth Report of the Bureau of Mines, and it is therefore unnecessary

to deal with them here. The information contained in that Report is brought up to

the date of the present volume, and those specially interested in that district are

referred to the Report mentioned for full details. The mines were visited and inspected

to see that the regulations provided by the Mining Act regarding the working of mines

were observed. A number of investigations were held into the causes which resulted

in fatal accidents at some of the mines.

Accidents and their Causes

In connection with these accidents, there are a number of points to which it has

been found necessary to call the attention of mine managers. The most important is

the great number of accidents caused by the premature explosion of an explosive,

either dynamite or gelignite. In 1907, there were 3o mine accidents in Ontario,

resulting in injuries to 41 men, 22 of whom were killed. Of these 18 were killed below

ground in 1-5 casualties. The causes of death were as follows: 2 men killed while

reloading missed hole, 2 through drilling into missed hole, 5 by picking into an explosive,

4 from falling from bucket, 3 by being caught in machinery, 1 by being struck by a

car fallino- down shaft. 3 by being struck with falling rock, 1 by falling down shaft.
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and 1 by falling from crusher floor to ground. It will thus be seen that 9 ot the men,
or 50 per cent, of the number killed underground met their death through an explosion

of dynamite or gelignite, which are the only two explosives used in Ontario.

Dealing with the causes of accident, we find 2 men killed in reloading missed holes.

Such accidents show negligence on the part of someone, as there is no excuse for an
accident happening in reloading a missed hole. The Mining Act. section 1G4, sub-

section 10, states that a charge which ha« missed fire shall not be withdrawn, but

shall be blasted. This is quit-e safely done if the miner understands his business, and
if he does not, the superintendent of the mine is responsible for putting an incompetent

man to handle explosives.

Two other men were killed during the year through drilling into a missed hole.

The same section of the Act directs that all missed holes shall be reported to the mine
captain or foreman in charge of the next shift if the hole has not been blasted. This

is a most essential point, but no missed hole should even be left tor the next shift to

blast ; but should be blasted as soon as found, and all old bottoms should be examined
before work is done near them to see that there is no explosive left in them. The
practice of starting a new hole in the bottom of an old one because it is an easy place

to begin, should not be permitted under any circumstances, and the miner who follows

this practice, or the foreman who allows it, is simply courting accidents.

The most prolific source of accidents from explosives is picking into them either in

old bottoms or lying loose in the muck, 5 men having been killed during the year from

this cause. In shaft sinking there is considerable danger from this source which is

unavoidable, and this very fact should lead to increased caution. The driller firing a

round of holes in a shaft should be very particular in counting the reports, and if there

are any reports short this should be reported to the next shift, who should also be

notified just where the holes were drilled, so that in mucking out due caution may be

used in picking up the bottom. The old theory held by some miners that if the exploder

is taken out of the hole there is no danger is a misconception, and miners should be

taught differently. Superintendents and foremen are much to blame for accidents of

this kind who fail to instruct the men under them properly, or who neglect to see that

the men exercise due care. Accidents from picking into loose explosive which has got

into the muck from a cut-off hole are diflBcult to guard against. A good precaution

when dynamite is used is either to take the wrapper off the dynamite cartridge or

to slit it so that if the dynamite does get into the muck it disintegrates, and is so

scattered about that there is not svfScient in one place to do any damage. Another

safeguard is to keep the muckers from using the pick too strenuously. It is as effective

when mucking in drifts to use the pick for pulling the muck down, as to sink it up

to the eye, to the great danger of the workman. The latter practice is simply energy

uselessly expended.

Another source of accident is the introduction of an explosive with which the men
are not familiar. This is especially true in the cold weather when the explosive has

to be thawed. Dynamite is the explosive to which long use has accustomed all miners.

WTien thawing it they gauge its readiness for use by its pliability. Other explosives,

such as gelignite, even when pliable may not be properly thawed, and in fact the latter

is quite soft when partly frozen. In the condition near its freezing point, gelignite is

most dangerous, as is also dynamite. Superintendents should see that all explosives

are in the thawing house exposed from 4 t6 6 hours to a temperature of 85 to 90

degrees F. If warm water is used, the temperature of the water should not be above

125 degrees F. Care should also be taken that the explosive should not be removed

from the thawing house in cold weather until the miner is ready to load his holes.

There are other classes of accidents which contribute to the formidable total of

deaths and which are often ascribed to unavoidable sources of danger inseparable

from the business of mining. The soundness ot this contention cannot be admitted.

It is not diflScult to indicate directions in which carelessness, neglect of regulations,

or the permission of practices fruitful of danger leads to accidents which the superin-
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tendent in whose mine they occur seeks to class as unavoidable. The practice of riding

in buckets, which contributed 4 to the death roll in 1907, is strictly prohibited by the

Mining Act. The mines in Ontario are for the most part shallow workings, and there

is consequently no excuse for men riding to the surface on buckets or skips when proper
ladder-ways are provided, as is the case in practically all the mines. Such accidents

are nearly all due to negligence on the part of the superintendent in enforcing this

rule. Some superintendents try to excuse themselves by saying it is impossible to

prevent men riding on the bucket. Such excuses are fallacies and only an att^empt

to shirk responsibility. In a large number of mines in the Province such practices as

riding on the bucket or skip are unknown.
The necessity of guarding shaft entrances at all levels of the mine cannot be too

much emphasized. Not only should superintendents have all levels so guarded, but they

should also see to it that the guard rails are always kept in position when the shaft is

open. A careful superintendent, one who tries to guard against all possible accidents

and is always on the alert to prevent them, will in time intuitively instil into the

minds of his men a like degree of care and regard for their own safety, while a superin-

tendent who is careless and reckless about the work of the mine can only expect his

men to be the same, and has himself to blame if his men do foolhardy things.

I.
—Northwestern Ontario

Upper Manitou Lake District

The gold mines of Upper Manitou lake were the scene of considerable activity

during the year. The property that has occupied the largest share of attention is the

Laurentian Mine

The location and way of access to this mine have been fully described in former

Reports of the Bureau of Mines. It was in active operation during 1907 and the 20-

stamp mill was worked for a great part of the year. The property is operated by the

Anthony Blum Gold Mines, Limited, under the holding company known as the Imperial

Gold Mines, Limited. Most of the work during 1907 consisted in sinking the main

shaft from the 200-foot to the 300-foot level, cutting a station on this level and drifting

north 110 feet and south 30 feet. A short cross-cut has been driven west 75 feet from

15 feet north of the shaft. On the second level the raise has been put through north

of the shaft to the first level, and some stoping done just above the level. On the first

level south of the shaft a raise has been put up 50 feet, 15 feet from the shaft. A
drift has been made here south from the shaft 60 feet, and some stoping done. North

of the shaft a raise has been put up 40 feet, and a body of ore stoped out 30 feet in

height by 30 feet in length. The vein material on which the drifts have been run

consists of quartz lenses through a vein filling of slate and chlorite schist, which is

apparently an altered form of the greenstone.

A number of minor alterations have been made in the mill during the year. A

5-inch pipe line has been laid to Upper Manitou lake, a distance of about three-quarters

of a mile and a pumping plant installed on the shore of the lake. The pipe line has been

laid about 4 feet under the surface so as to be below the frost zone.

Mr. R. B. Nickerson is superintendent, employing an average force of 30 men.

Paymaster Mine

The Northern Development Company, owners of the Paymaster mine, which is on

mining location H W 20 and is situated about one half mile southeast of the Laurentian,

was engaged during the year in development work. The main shaft has been sunk to

a total depth of 275 feet. On the 200-foot level drifts have been driven north 135 feet

and south 75 feet. The attention of the management was called to the necessity of

having the shaft properly timbered 3nd ladder-way put in.

Mr. Geo. Thow is superintendent, employing a force of 12 men.
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Detola Mine

The Detola Development Company is developing a quartz vein on mining location

H W 411, which lies about one-half mile east of the Laurentian mine. A shaft has

been sunk to a depth of 60 feet on the vein, which carries considerable iron pyrites.

It has a strike north and south cutting the greenstone.

A 25-h.p. boiler and hoist have been installed and new camp buildings constructed

on the shore of Mud lake.

Mr. Bliss is president of the company, and is in charge of operations.

Victory Mine

Mining location McA 28, lying about one-half mine northwest of the town of Gold

Rock and formerly known as the Xeepawa, is being worked by the Manitou Mines,

Limited.

Mr. H. D. Alston is managing director and Mr. J. Beck, superintendent. The
shaft was originally sunk to a depth of 100 feet, and at the time of my inspection, had

not been put down any farther. Considerable surface prospecting had, however, been

done on other parts of the location. A new, plant was being installed consisting of two

50-h.p. return tubular boilers, an 8J x 10-inch Lidgerwood hoist and straight line

compressor. Boiler house, blacksmith shop and camp buildings had been constructed.

Instructions were given to have the old timbers at the collar of the shaft removed and
replaced with new ones.

The vein has a strike of 20 degrees east of north, and consists of lenses of quartz

occurring in a slaty formation or vein filling in the greenstone. This slaty formation

is an altered variety of the greenstone.

Eagle Lake District

With the exception of some prospecting, no work was done on the veins in this

district during 1907, save at the Grace mine. Here a mill was erected during the

spring of 1907 and some ore milled. But little development work has, however, been

done at the mine beyond what has been described in former Reports of the Bureau of

Mines.

Lake of the Woods District

There was less activity in mining in the Lake of the Woods district during 1907

than any year since the boom following the discovery of gold there. The properties

on which anything was done during the year have been operated very irregularly, so

that really no systematic work was done on any of them. On Shoal lake the Olympia

and Golden Horn were the only mines at which work was attempted. East of Lake

of the Woods and Whitefish bay. the Empire Gold Mining and Milling Company have

during the winter of 1907 been developing their property. A mill run was made to

test the value of the ore.

Sturgeon Lake

Considerable prospecting was done in the vicinity of Sturgeon lake during 1907.

St. Anthony Gold .Mine ^

Chief among the properties operating was the St. Anthony gold mine. This mine has

up to the present been compelled to take in supplies by a long canoe route from

Osaquan on the main line of the Canadian Pacific railway. The Superior branch of

the Grand Trunk Pacific railway passes within four miles of the south end of Sturgeon

lake. This will necessitate a road of that length to the lake, from which place the

Company's tug can haul the supplies direct to the mine. In 1907 the St. Anthony

mine was closed down in the spring, but reopened in August with Mr. J. Steele in

charge of operations.
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\o. 2 shaft on which the shaft house is erected, is sunk vertically to a depth of

100 feet. The vein dips to the west, so that at the 100-foot level a cross-cut of 30 feet

was driven to intersect the vein. From here drifts have been run north 156 feet,

where a raise has been put through to the surface. This drift has been extended

farther north on the vein a distance of 33 feet and a cross-cut driven west 65 feet. To
the south of the shaft a drift has been driven on the vein from the cross-cut south

67 feet, then east 35 feet and from here south 150 feet to the No. 3 shaft. During
the last year an open cut has been taken out from the shore of Couture lake on the

south end of the vein for a distance of about 150 feet, along the vein. This open cut

at its north end is about 25 feet in depth and is in places 20 feet in width.

The plant consists of two 80-h.p. return tubular boilers, a 9-drill compound steam,

duplex air compressor, with jet condenser, a 125-h.p. engine, small engine for electric

light plant, and small engine for driving the machinery in the machine shop. The
machine shop is fully equipped with lathe, planer, drills, etc. A 10-stamp mill has been

installed with full equipment. The pulp from the plates is run over a Wilfley table

and Frue vanner. The pumping plant to supply water for milling purposes is situated

on the shore of Couture lake, consisting of a Xo. 5 Cameron, a Gardiner duplex and a

small Northey. A hoist with 10 x 12-inch cylinders and 3-foot drum is used for hoisting

from the main shaft.

The rock formations in the area adjoining the mine were described by Prof. Miller

in the Twelfth Report of the Bureau of Mines. It has, however, been proved by

development work in the mine that the granite contact with the green schists which

cuts across the vein between No. 2 and No. 3 shafts, has a uniform dip to the east

under the green schists of about 45 degrees.

Douelas .Mine

The Douglas Mining Company were engaged in development work on their holdings,

which include T B 5, 6, 7 and P 6 and 7. These locations lie east of Belmore bay, which

is a bay off the northeast arm of Sturgeon lake. Mr. C. S. Gzowski is president of the

company, Mr. Daggett, secretary-treasurer, and Jas. Atwood, manager.

The Belmore Bay Gold Mining Company were engaged in the winter of 1906

sinking a shaft on H W 746 east of Belmore bay. At the time of my inspection in

September. 1907, no work was being done at the property.

Northern Pyrites Mine

The Northern Pyrites Company were operating during 1907 an iron pyrites mine

on locations H W 715 and 716. on fhe north shore of Big Vermilion lake. Access to

the mine in summer time is by a 9-mile portage from Dinorwic to Big Sandy lake,

thence by steamer across the lake 8 miles to Blackface portage, one-quarter mile in

length, thence by steamer on lake Minnetakie 26 miles to the chutes, where there is a

portage of 400 feet, thence by Abram lake to Pelican lake, and along Vermilion river

to a portage three miles in length to the mine.

The main shaft has been sunk to a depth of 120 feet, with the first level at 86 feet.

From the first level a cross-cut of 50 feet has been driven and a drift 25 feet in length.

At the time of my inspection the shaft was being re-timbered. It was sunk in the

hanging wall of the deposit, and the vein was cut at a depth of 80 feet, the vein

dipping at 60 degrees. The best pyrites is found near the foot wall about 100 feet

from the shaft. A pit sunk about 150 feet from the shaft shows pyrites of very high

grade. The outcrop on the shore of the lake some 500 feet west was the means of

making the -discovery, the country being very heavily covered with subsoil. The vein

strikes northeast by southwest.

The power plant installed consists of two 60-h.p. locomotive firing boilers, the high

pressure half of an air compressor developing about 400 cubic feet of free air per minute,

5a M.
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Open cut, St. Anthony gold mine, Sturgeon lake.

Shaft house, St. Anthony gold mine.
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Camp buildings, St. Anthony gold mine.

Power house and mill, St. Anthony gold mine.
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and an 8i x 10-inch duplex cj'linder hoist, 42-inch drum. A machine shop haa been

built east of the boiler house.

The vein occurs cutting the greenstone schist, the rock on the hanging wall gide

being very schistose in character, while on the foot wall it is more massive. The

country being very heavily covered with bush, sand and gravel, with few outcrops, the

work of prospecting is exceedingly difficult. A spur 3^ miles in length will be built

from the main line of the National Transcontinental railway to the mine. Until this

railway is completed the ore will be stock piled. Capt. J. Webb is superintendent in

charge, employing a force of 40 men.

Atikokan Iron Company

At the time of my inspection in September, 1907, the Atikokan Iron Company's

blast furnace at Port Arthur was in operation. The ore used was from the company's

mine at Atikokan, and on accoutit of its high sulphur contents is first roasted in a

Atikokan iron mine

.

Roberts roaster, to eliminate as much of the sulphur as possible. The furnace gases

are used as fuel in roasting the ore and a 24-hour roast is given. The limestone used

is from Kelly island, lake Erie. One hundred bee hive coke ovens have been built, and

produce about 95 tons of coke per 24 hours, which is used in the company's furnace.

A full description of the furnace is given in Mr. G. C. Mackenzie's report on "The
Iron and iSteel Industry of Ontario," in the present volume.

Mr. R. R. Jones is superintendent of the furnace.
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Atikokan Iron Mine

As mentioned in the Sixteenth Report of the Bureau of Mines, the Atikokan mine
began shipping May, 1907. From 100 to 150 tons of ore per day were shipped regularly

until the mine closed in November, 1907. During this time ore was taken from the

main vein cut in the prospect tunnel. From this tunnel diifts were driven east and

west on the vein and stoping was begun. -A raise was being put through to the surface

on the vein on the west side of the tunnel. No work was done on the 8-foot vein north

of the main vein. East of the tunnel mouth the rock has been blasted down as far

back as the ore body, and ore was stoped from this by means of open cut work. The

ore from the tunnel and open cut is trammed out on cars and dumped directly into a

large gyratory crusher, which reduces it to 2-inch size. The ore is hoisted after crushing

by a bucket elevator, when it passes over a trommel and the fines are separated, the

oversize going directly on to the 50-ton ore cars on the spur.

The plant at the mine consists of three 100-h.p. return tubular boilers and the

high pressure half of a Rand air compressor, "B-3" class.

Mr. F. Rodda is superintendent of the mine and employed a force of 60 men at the

time of inspection.

West End Silver Mine

This property was not in operation at the time of my inspection in December, 1907,

but was kept unwatered. From the owners it was learned that it had been worked

during the greater part of the year. The work done consisted chiefly in driving the

headings and stoping on the fourth level east side of the shaft. Several shipments

of ore were made during the year, consisting of first grade ore from the mine and

concentrates from the mill.

Beaver Silver Mine

The work of pumping out this mine began in June, 1907, after sixteen years'

inactivity. During this time all the machinery at the mine and mill had been removed

or destroyed by fire, so that on the re-opening new buildings had to be put up and

new machinery installed. The company operating the mine is the Beaver Consolidated

Silver Mines. Limited, with Wm. Snider, vice-president, Harry C. Gibbs, secretary-

treasurer, and A. L. McEwen, manager.

In addition to unwatering the mine some mining work was being done on adit No. 2 at

a point about 100 feet from the main shaft, where the floor of the adit was being stoped

out to a depth of about 15 feet. In the main shaft the timber in the first 75 feet is in

very bad condition, and will have to be renewed before operations in the shaft can

be begun.

A small 30-h.p. locomotive firing boiler has been put in and a No. 6 Cameron sinking

pump is used for pumping out the shaft.

Mr. A. C. Debernardi is mine captain, employing about 10 men.

II.—5udbury and the North Shore

Canadian Copper Company

The Canadian Copper Company continues to operate its mines and smelting works

for the production of nickel-copper matte, and was perhaps never in a better position

to carry on its extensive business, as regards the condition and equipment of its

properties, than it was last year.

Crelehton Mine

In the Sixteenth Report of the Bureau of Mines a detailed description of the No. 2

rock house and power house at the Creighton mine was given. No change in the surface

equipment has been made since that time, except the remodelling of the No. 1 shaft

house.
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No 1 shaft has been sunk to a total depth of 250 feet on an incline of 57 degrees,

with levels at 75 feet, 150 feet and 210 feet respectively. The floor of the open pit is

at the 150-foot level of the shaft. No. 1 shaft has been re-timbered throughout and a

station cut at the third level. Sinking is also being continued below the third level

No. 2 shaft, 330 feet west of No. 1 shaft, has been sunk to a depth of 340 feet, with

levels at 190 feet and 275 feet respectively. On the second level at 190 feet a cross-cut

has been driven north 90 feet. From this point a drift has been made north 110 feet

and east 175 feet. A raise has also been put through to the surface. Stoping has been

begun from this drift 50 feet from the cross-cut, and an area on the level 75 feet in

length by 60 feet in width has been stoped out. On this level the open pit. to which

access is had by both tne cross-cuts from No. 1 and No. 2 shafts, has been stoped by

the overhand method, to an area on the level of 175 feet in width by 275 feet in length.

No. 2 !«haft house, Creighton nickel-copper mine.

On the third level of No. 2 shaft at a depth of 275 feet a cross-cut has been driven north

a total distance of 164 feet. At 95 feet from the shaft drifts have been driven east

111 feet and west 94 feet. Sinking in the shaft is being continued below the third level.

At the time of my inspection no ore was being hoisted from No. 1 shaft, owing to

its being retimbered. About 500 tons a day were being hoisted from No. 2 shaft.

Mr. William Hambly is superintendent, employing a force of 150 men.

Crean Hill Mine

The Canadian Copper Company has, during the past year, been producing about

300 tons of ore per day from the Crean Hill mine. The shaft has been sunk on an

incline of 57 degree.s. to a depth of 400 feet, with levels at 60 feet. 120 feet. 180 feet,

275 feet and 375 feet. On the first level a cross-cut 65 feet in length has been driven

to the ore body, which on this level is worked as an open pit. It is 60 feet in width
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by 100 feet in length. From the shaft at the second level a cross-cut 90 feet

in length has been driven to the ore body, which it cuts at its southern end.

The ore has been stoped out on this level for 90 feet in width by 150

feet in length. At the centre of the deposit a pillar 40 feet by 25 feet has been left

to support the roof. On the third level the cross-cut to the ore body is 90 feet in length,

and the ore on this level has been stoped out for an area 60 feet in width by 150 feet in

length. This third level floor has been stoped out, putting the third and fourth level

stopes into one. The fourth level has a cross-cut from the shaft to the ore body 60 feet

in length; and the stope is 75 feet in width by 125 feet in length; all the ore from the

third and fourth level stopes being trammed from this level. A motor-driven station

pump has been installed on this level. The fifth level, at 375 feet in depth, has a

drift driven east 257 feet. A diamond drill station has been cut, and two diamond

drills set to work to test the ore body at a greater depth.

Shaft House, Crean Hill nickel-copper mine.

At a depth of 200 feet in the shaft a dike was encountered cutting across the shaft

at nearly right angles. The dike is 40 feet in thickness, and on each side of it there

is from 6 to 12 inches of clayey material. The dike cuts through the ore body, but at

the intersection it is mineralized and is stoped out as ore.

The rock house is similar to the No. 2 rock house at the Creighton mine, except

that the ore is sorted on the crushing floor instead of being dumped directly into th©

crushers. On this floor all the rock is picked out. The mixed ore and rock is crushed,

and the rock picked out on the sorting table.

The power house and plant is similar to that at the Creighton mine. A number of

houses for the employees were built during 1907. Instructions were given regarding

scaling and to have a railing placed around the open pit.

Mr. R. M. Meek is superintendent, employing a force of 400 men.
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Quartz Mine

The quartz mine near Naughton is worked to provide suflBcient quarts for the

smelter requirements. At the time of my inspection the mine was not in operation,

an adequate amount of quartz being on hand.

Cobalt Refining Plant

The plant of the Orford Copper Company for the treatment of Cobalt ores has

been in operation continuously during the past year. The company treat here more

particularly the higher grade ores from the Cobalt camp, although a small amount of

the lower grade ores is also handled : altogether about 20 per cent, of the tonnage from

the camp is treated here.

Some changes have been made in the treatment of the ores during the year, more

particularly with regard to the speiss. A new furnace has been put in. The speiss.

which originally was shipped direct from the blast furnace is now re-ground and

Canadian Copper Company's power house, High Falls, Spanish river.

roasted in the Edwards roaster,—which has been altered in form to be more applicable

to the roasting of speiss,—and subjected to a leaching process. The silver bullion from

the blast furnace is remelted in a small oil furnace and cast into bars of approximately

500 ounces in weight. Electric power has been installed at the plant, motors being used

to drive all the machinery.

Mr. Mackenzie is superintendent of the plant.

Roast Yards

No. 3 roast yard, north of the town, has been greatly enlarged during the year.

The ore from the Creighton mine is roasted, but that from the Crean HjU mine is

smelted green. The Creighton ore is brought to the company's siding at the roast

yards by the Manitoulin and North Shore railway. It is unloaded from the cars at the

roast heaps by contract work, a certain price being paid for unloading the ore from the

car and building the roast heaps. The roasted ore is loaded from the roast beds into
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Ingoldsby drop bottom cars by a steam shovel and taken to the bins at the smelter,
from which the charging trains are loaded.

Three sintering furnaces have been put in operation on the site of the old west
smelter, for the purpose of preparing the fines for use in the blast furnace. Old
converter pots are used. A perforated bottom is placed in the pot and the fines mixed
with a certain amount of coal, fired and a low blast turned on. The ore is roasted,

and through the heat generated, the fine particles are cemented together, giving »

product very adaptable for use in the smelter

Mr. E. W. C. Perry is superintendent of the roast yard and sintering plant.

Smelting: Plant

A full description of the smelting plant was given in the Sixteenth Report of the
Bureau of Mines. During the last year, however, it was enlarged by the installation

of a converter blowing engine, rope-driven by an AUis Chalmers-Bullock induction
motor of 1,250-h.p. capacity, working at 2,200 volts. To furnish this electric power an
addition was made to the power plant at High Falls. The power house at High Falls was
designed with space for four penstocks 9 feet in diameter, through which water enters

to the turbines at a maximum speed of 7.2 feet per second. Two turbines designed for

a maximum of 3,350 horsepower, each directly connected with a 2,000 kilowatt gener-

ator, were originally installed. During 1907 another turbine and generator were being
installed which, when completed, will give a total power available of 7,500 h.p.

A converter building 280 feet long and 95 feet wide has been erected during the

year with space for 10 converter stands, of which number 5 are at present installed.

The four converter stands in the furnace building will be taken out to make room for

two additional furnaces.

The relining department is a continuation of the converter department, and is

112 feet long and 60 feet wide, with a shed 35 feet in width on each side.

The following description^ of the converting and relinine plant is extracted from

an article by the superintendent, Mr. David H. Browne:—
Back of this are the storage bins for quartz, clay and old linings with a floor space

GO feet by 60 feet, and behind this again the machinery for crushing and drying quartz
and clay and elevating them to the storage bins. This occupies a floor space of 70
feet long by 60 feet wide. The total length of the building is therefore 522 feet.

Two Morgan electric cranes 5o feet 8 inches span with 50-ton main and 20-ton
auxiliary hoist will be used to handle the shells in the lining and blowing rooms.

Furnace matte from the cvipola building will be taken across on three tracks to the
Bessemer department by means of motors. The matte pots will be lifted and poured
by the electric cranes. Owing to the nature of the ground it is not possible to arrange
the converter building on a lower level so that the matte can be poured direct from
matte ears into the converters. These ten concrete stands are controlled by two
pulpits, each handling five stands. The control is entirely electric. Each converter is

operated by a 30-h.p. induction motor, with solenoid brake. This is directly connected
to ii bronze worm which, by two gearings, transmits the power to the drive trunnion

of the converter.
The slag from the converters is to be poured into steel pots Which are lifted by the

crane and set on a slag car, on which it is taken out of the building and poured into

a slag casting machine. The casting machine is a circular steel framework, 58 feet in

diameter, resting on a circiilar track. On this framework rest cast iron moulds forming

a continuous flat ring. Each mould is 12 inches by 30 inches by 4 inches, and holds

about 150 pounds of slag. This ring is slowly rotated under the stream of slag poured

down from the slag car. The slow rotation allows time for the slag to cool before the

moulds reach a hand controlled tripper, which reverses the mould and drops the material

into a hopper. Below this hopper a mine skip takes the slag, carries it up an incline

track and drops it into a steel bin of 500 ton capacity above the charging tracks.

The converter matte will be handled in clay lined ladles by the cranes and poured

into moulds under the shed roof. As soon as the lining of a shell is burned out the shell

is lifted by the travelling crane and placed on one of the sculling cars which run on

"The Mining and SmeltioK Equipment of tlie Canadian Copper Company.
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atandard gauge tracks from the main building out under the shed roof to the south
side. The space between columns in the main buildings is filled with sheet steel doors
of the roller blind type, which can be raised and lowered to allow the sculling cars to
pass out. After the shells are sculled, the cars are pushed back, and the shells lifted

by the travelling cranes and carried to the relining platform. Here they are dropped
on cars at each side of a sixty-foot platform, twenty-five feet wide and ten feet high.
This platform is in the centre of the relining department with space on each side for
five relining cars. Down the centre of this relining platform run two narrow gauge
tracks, which bring the mixture of quartz and clay from the Carlin mills.

The lining is done by ramming machines, which are handled by jib cranes, three on
each side of the platform. The tops are to be lined by ramming around a mould instead
of by hand, as at present.

As fast as the shells are lined, and the tops are replaced, the lining cars are pushed
out under the shed roof, which lies at each side of the relining room. This brings the
shells under a row of hoods and along side of a wood storage platform, from which the
cordwood is handled for drying the lining.

When this has been completed, the cars are again pushed back to the lining plat-

form, the shells lifted off and placed on the blowing stands by the travelling cranes,

and the cars are ready to receive a fresh shell for lining. The motion of the drying
cars back anA iorth from the lining platform is eflfected by ratchet gears on the cars.

The quartz and clay mixture for lining is made up in the crushing department, above
which are the storage bins. These bins are of sheet steel and hang from the side and
central columns in a catenary curve. There are six bins, one set of three on each side

containiii'^ respectively crushed quartz, dry clay and old converter linings from the

sculling shed. On each side below eacb bin-row are narrow gauge tracks on which run
side-dump cars which gather the mixture of clay and quartz from the bins and dump
It into the mills. These tracks are on platforms five feet above the relining platform

level. The crushed mixture is taken from the mills by a plough attached to the side of

©ach pan, which scrapes the mixture off the pan and delivers it into cars which run
down the centre of the mill floor and out along the relining platform. In this way the

usual wheel barrow work is avoided. Space is provided for six mills, three on a side,

each mill being below the level of the tracks which bring the supply of quartz and
clay, and above the level of the tracks which take away the crushed and mixed product
to the lining platform.

At the rear of the bins and mills are the quartz crushers and clay driers. These
occupy a floor space 60 by 70 feet. On either side of this end of the building are

standard gauge tracks, on which quartz and clay are brought in. The clay is all passed

through a Ruggles-Coles drier, which removes the moisture and rolls it into the shape

of pellets. This is necessary in winter, in order to avoid freezing in the bins. During
part of the summer drying is not required.

Mend .Nickel Company

The Mond Nickel Company has now two shipping mines from which to draw its

supply of ore. The Garson mine, in Garson township, began shipping on the completion
of the spur from the Canadian Northern railway. Moose Mountain branch. The Victoria

mine has been shipping steadily during the past year, but is somewhat handicapped
at present owing to its inadequte power plant for handling the tonnage from its deeper
workings. This is, however, expected to be remedied by the first of January, 1909,

when its plant will be renewed, using electric power in place of steam.

The company is developing a water power in Lome township, 9 miles southwest

of Victoria Mines on the Vermilion river. At present about 1,200 kilowatts will be

developed. Electrical machinery is being installed botlr at the smelter and at the

Victoria mine. The management expects to have the new power stations at the smelter

and mine ready for operation by the first of January, 1909.

victoria >line

The main shaft at the Victoria mine is now sunk to a total depth of 940 feet, being

the deepest mine in operation in the Sudbury district. Work at the time of my
inspection was being done on the sixth, seventh, eighth, ninth and tenth levels. The
shaft has. during the last year, been sunk from the ninth to the tenth level, a distance

of 150 feet. On the sixth level machines are at work, on the .stope between the fifth

and sixth levels on the east ore body. The ore is being trammed from this level. On
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the east and west ore bodies, between the seventh and eighth levels, machines are at

work stoping. The ore is trammed from the eighth level from the east ore body by means
of a chute. On the ninth level a raise is being put through to the eighth on the west

ore body. The work of cutting a station on the tenth level was in progress at the

time of my inspection. No work is done on the upper levels during the winter time

owing to the amount of ice that accumulates,

Mr. H. W. Hixon has resigned, and has been succeeded by Mr. C. V. Corless as

manager. Mr. 0. B. Hall has been made mine superintendent.

Garson Mine

This property, owned by the Mond Nickel Company, has been added to the shipping
list during the last year, 200 tons per day being at present shipped by way of the
Canadian Northern railway to Sudbury, and thence by Canadian Pacific railway to

Victoria Mines. The ore is at present smelted without roasting, but preparations have
been made for taking the ore from the siding at the smelter to the roast yards by the
aerial tram.

The underground developments at the Garson show the ore body on the first level

at 100 feet in depth to be reached by the main cross-cut from the shaft to the drifts

80 feet in length. Drift 11 has been driven south 100 feet to number 11 ore body,

which has been opened up by cutting a section with an area of 75 feet by 50 feet. A
raise has been put through from this ore body to the surface. The main cross-cut has

been driven 35 feet further to drift 12, which has been driven south to ore bodj

number 12. The section of this ore body is 100 feet by 30 feet in area. Drift 13 to the

north has been driven 75 feet towards number 13 ore body. Drift 14 has been driven

north 240 feet to ore body number 14. This ore body has been opened up to an area

of >75 feet by 40 feet, and a raise put through to the surface. No stoping has been

done on this level as yet, except in cutting the section of each ore body. On the second

level, at a depth of 200 feet, the cross-cut from the shaft to the drifts to the or'>

bodies has been driven 45 feet Drift 21 to the south has been driven to the south a

distance of 130 feet, where the section of the ore body is being cut. Drift 22 has been

driven north 100 feet to ore body 22, on which the section is being cut. From this

ore body, drift 23 is being run to the northwest to cut the ore body. The third level,

at a depth of 300 feeo, has stations cut and drifting to the ore bodies has been com-

menced. The shaft was being sunk to the fourth level, a depth of 360 feet having been

attained.

A shaft house has been erected having a height of 80 feet. The ore is hoisted in

cars, holding approximately a ton of ore, on cages. It is then dumped over a grizzly

on to a sorting floor, where the rock is picked out. On this floor are placed two jaw

crushers, one for ore and the other for rocky ore. On the floor beneath are placed two

bumping tables where the ore is again sorted. Beneath this floor are storage bins for

ore and waste rock. The tracks of the Canadian Northern railway spur run beneath

the rock house, and the ore is loaded from the ore bins direct into the ore cars. Four

hundred horse power of electric energy is supplied by the Wahnapitae Power Company
to the mine. An electric Lidgerwood pattern, double drum hoist, of 150-h.p. capacity

and a compressor, belt-driven by electric motor of 150-h.p. capacity, developing power

for 14 drills, have been installed. Electric pumps have been put in near the reservoir

to supply water to the power house. The pumps underground are driven by air.

A large number of cottages have been built near the mine for the accommodation

of the employees.

Mr. A. Sharp is resident superintendent. Instructions were given regarding cage

and shaft openings.
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Garson nic-kel-copper mine ; nearer view of shaft houee.

Cottages at Garson nickel-copper mine.
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Worthington Mine

Work at tliis mino, which is situated immediately north of the track at Worthington

station, C. P. R., was commenced again in September, 1907, after having been closed

down since September, 1894.

The mine is mentioned in the First Report of the Bureau of Mines as having

shaft No. 1 sunk to a depth of 35 feet, and shaft No. 2 to a depth of 95 feet. Very
little mining work had been done in the mine since reopening. No. 1 shaft is 200 feet

io depth with levels at 100 feet and 200 feet respectively. Both the first and second

levels have been connected with No. 2 shaft by means of a short drift from the shaft

to an open stope. This is on the east side of the shaft. A stope about 80 feet in

length by 75 feet in height has been opened up, west of the shaft on the first level. On
the second level west of the shaft, a drift has been run in about 35 feet where a section

25 feet by 25 feet has been cut, but no stoping done. Some mining work is being done

on this level.

The old machinery, consisting of two boilers, straight line air compressor and hoist

have been overhauled and put in working condition. Three cars of ore have been

shipped to the Mond Nickel Company's smelter at Victoria Mines.

The mine was formerly owned by the Dominion Mineral Company. It is now being

operated by the Mineral Development Company, with Jas. W Pyke, president, and

F. C. Hirsch, manager.

The Whistle Property

This property is on lot 6 in the fourth and fifth concessions of the township of

Norman. During the winter considerable diamond drill work was done, for the purpose

of defining the ore body. With the completion of this drilling, work has been begun

sinking a shaft. The property is about four miles from the Moose Mountain branch

of the Canadian Northern railway, to which a spur will be put in as soon as the mine

gets on a shipping basis.

Ontario Nick»-I Company

During 1907 considerable work was done by this company chiefly in building a

refining plant about half a mile west of Worthington station. Some work was also

done at the Totten mine. All work, both at the mine and refining works was stopped

in the fall of last year.

Gold Mines

A number of gold mines and prospects, situated principally on the east shore of

lake Superior, were under development for part of 1907. Mention is made of these

as follows

:

Shakespeare Gold Mine

The Shakespeare gold mine ceased operations temporarily in the fall of 1907, and

had not, at the time of my inspection, been reopened. The development work described

in the Sixteenth Report of the Bureau of Mines has been continued, but, on account of

the mine being closed down, the extent of the same could not be ascertained.

Grace Gold Mine

The Grace gold mine, five miles east of Michipicoten River P. O., has been pur-

chased from the Algoma Commercial Company, of Sault Ste Marie, by the LePage

Gold Mining Company, Limited, of which Mr. Angus Gibson is manager. The mine

was reopened in the fall of 1907, after having been closed for four years. Mining opera-

tions had, however, not begun at the time of my inspection in October, 1907. The

development work at the mine, as described in the Twelfth Report of the Bureau of

Mines, remains, therefore, the same.
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Ou the development of electrical power on the Michipicoten river by the Algoma
Power Company, the LePage Company contracted for 200 horse power, and commenced
the work of installing electrically driven machinery at the mine, consisting of an air

compressor, developing 54o cubic feet of free air per minute, belt driven by motor,

50-h.p. motor-driven hoist and oU-h.p. motor for driving mill machinery. The scarcity

of fuel has always been a handicap to the successful operation of the mines in this

section. With the development of electrical power this handicap is removed.

Golden Reed Mining: Company

A number of prospects are being developed in the vicinity of the Grace mine.

About three and a halt miles disfant from the Grace the Golden Reed Mining Company
have sunk a shaft on a quartz vein to a depth of about -30 feet. The machinery for a

3-stamp Merrall mill has been purchased and was being forwarded to the property.

Machinery for the use of electrical power is to be installed.

Braddock Development Company

In the vicinity of the Golden Reed property the Braddock Development Company
have taken up mining claims numbers 380, 1568, 1239 and 379. A shaft has been sunk

on one of these to a depth of 55 feet.

Copper .Mines

TVith the decline in the price of copper in the fall of 1907, and the financial

stringency in the United States and Canada, nearly all the copper prospects along the

north shore of lake Huron were closed down. It is hoped, however, that during the

nest year considerable work will be done in opening up a number of them.

Hermina .Mine

At this property work has been carried on continuously all winter. The shaft

remains the same depth as at last inspection. No work has been done on the first

level. On the second level at a depth of 220 feet drifts have been driven west 395 feet

and east 260 feet. At 110 feet from the shaft a cross-cut 30 feet in length has been

driven. On the third level at a depth of 320 feet a cross-cut has been driven east 60

feet and south 120 feet. From this drift, a drift and cross-cut have been driven north

of east 80 feet. On the fourth level a cross-cut has been driven north 90 feet. From a

point 60 feet from the shaft in the cross-cut. a drift has been driven east 100 feet,

and from a point 70 feet from the shaft, a drift has been driven southeast 45 feet. A

drift has been put in west from the main cross-cut a distance of 200 feet. The surface

equipment remains the same as at last inspection.

A spur line from the Canadian Pacific railway is being built to the mine, a distance

of four and a half miles. Part of the grading has already been done, and the work on

the line is expected to be completed this year.

Mr. .S. H. Bryant is superintendent of the mine, employing a force of 25 men.

The Algoma Custom Smelting and Refining Company, in which the officers of the

Hermina Mining Company are chiefly interested, has erected a copper smelter at

Thessalon. The smelter is situated one and a half miles from the railway on the lake

shore. Docks have already been built, and it is expected that a spur from the railway

to the smelter will be constructed this summer. The smelter is a custom plant, and

contracts with some of the mines, particularly the Superior mine, to furnish ore. are

under consideration.

Superior .Mine

The Superior Copper Company has not been operating its mine since Novembei

,

1907. Up to that time development work on No. 6 shaft shows the following work done

:

The shaft has a depth of 400 feet with levels every 100 feet On the first level 490 feet
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of drifting haa been done on the vein, which has a strike ot northwest by southeast. A
raise has been put through to the surface from the northwest drift. On the second

level 240 feet of drifting has been done northwest and southeast of the shaft. On the

third level there are 120 feet of drifting, and stoping has commenced. A raise has been

put through to the second level. On the fourth level about 25 feet of drifting has been

done.

The power plant consists of two lOO-li.p. boilers, one 12-drill air compressor, one

150-h.p. engine and large single drum hoisting engine.

The grading on the spur line from the mine to the Algoma Central railway is

nearly completed, when it is expected that the mine will begin shipping.

Mr. F. C. Smith is general manager of the company.

Campbell Copper Mine

During the last year Dr. D. Campbell has been developing a copper property con-

sisting of 40 acres of the north half of lot 6 in the eighth concession of Plummer
Additional, about one-half mile from the Sault branch of the Canadian Pacific railway,

four miles from Bruce Mines and four miles from Desbarats. The vein, which has a

strike of east and west, has been stripped for 125 feet, and consists of quartz

carrying chalcopvrite along with several other ores of copper such as bornite, azurite and

chalcocite. A shaft has been sunk south of the vein about 30 feet, to a depth of 50 feet, and

a cross-cut driven north about 20 feet. A small upright boiler, hoist and drill have been

used in the development work. The vein is in slate conglomerate about 30 feet from a

diabase contact. The diabase occurs in the form of a dike with a width of about 125

feet cutting across the location in an east and west direction parallel to the vein. The

pebbles in the conglomerate are mostly granite.

Reilly Prospect
i

On the south half of lot 7 and the west half of the south half of lot 8, in the third

concession of the township of Johnson, comprising mining claims 745, 746, 747, 748,

743 and 744, Mr. J, F. Reilly is prospecting for copper. A large number of test pits

have been sunk, the deepest being 25 feet. The ore where found consists of a chalco-

pyrite with occasionally a little bornite and malachite.

Iron Mines

Two of the most important iron ore deposits in Ontario are situated in this region,

one being tributary to lake Huron, and the other to lake Superior. These are Moose

Mountain and the Helen mine.

Moose Mountain

The Moose Mountain iron mine was not in operation at the time of my inspection,

but the following notes on the development work, equipment and transportation facilities

were obtained from the manager, Mr. !N L. Leach

:

Development work at the properties ot the Moose Mountain, Limited, has proven

the existence of several large deposits of merchantable ore. principally magnetite, and

a small amount of hematite. The ores occur in the following rocks of the Keewatin

age. Those in close proximity to the ore bodies consist principally of diorite, diabase,

hornblende-schist and hornblende-gneiss, all of which may be collectively referred to as

greenstone. In a few instances granite comes in contact with the ores. Numerous
exposures of magnetic ores are to be found. Where weathered the ore presents gray,

dark green and black appearances, and glaciat-ed surfaces have the lustre of metallic

iron. When crushed for shipment the ores have a steel gray appearance. These ores

can be delivered to any blast furnace in Canada or the United States, tributary to the

great lakes, and the product from the Moose Mountain mines will be disposed of in the

above markets.
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The present guaranteed analysis on ore sales is:

Iron 55.50
Phosphorus .10

Silica 13.29
Manganese .02

Alumina 1.21

Lime 3 . 60
Magnesia 3.15
Sulphur on
Titanium None
Moisture 1 .00

So far actual mining operations have been confined to the No. 1 or original Moose
Mountain deposit. The surface of the ore body at this point is approximately 140 feet

above the level of the railroad loading tracks. The ore is won by underhand stoping

from an open face of 60 to 70 feet in height, and is trammed out to a large chute discharg-

ing thirty feet below the level of the bottom of the present stope into a Xo. 8 Austin
gyratory crusher, which reduces it to a maximum size of five to six inches diameter,
licaving the No. 8 crusher the ore passes through a revolving screen 48 inches x 12 feet

in size, with quarter-inch perforations, the rejections going direct to the foot of the

elevator pit, and the balance to a No. 5 Austin gyratory crusher discharging into the

14 X 30-inch buckets of a 52-foot centre belt elevator, which elevates the ore into the

loading bins, whence it dischaiges through hoppers into the railroad cars.

A 16 X 42-inch Jenckes Corliss engine, to drive the crushing plant, and two 150-h.p.

return tubular boilers, constitute the present power plant, the machine drills having

been operated by steam up to the present time.
Messrs. Mackenzie and Mann, appreciating the possibilities of the ore tonnage

as a source of revenue for their railroads, became interested in the property, and as

a result a branch of their Canadian Northern Ontario railway from Toronto to Sudbury^
has been built from Sudbury north to the mines, a distance of 3-5 miles. A six-mile

spur from the main line, a few miles south of the French river, has been constructed

to the Georgian bay at a point known as Key Inlet, and is the final link connecting

the mines with the great lakes, making a rail haul for the ore of about eighty miles,

or about the same as the average haul of the three iron ore carrying roads of Minnesota.

Ore docks for the transhipment of the ore are now under construction by the

Mackenzie and Mann interests at the Key. A splendid natural harbor has been secured

there with 24 feet of water alongside the ore docks, more than enough to float the

largest vessels on the great lakes, and the Key as a shipping point by water is 500 miles

nearer any of the iron ore receiving ports as compared with ports at the head of lake

Superior. This will be a considerable factor in the securing of favorable lake freight

rates.

The docks are of unique construction, and will be unlike any on the great lakes

for the handling of iron ore. The ore from the mines, loaded in hopper-bottomed cars,

is dumped from a trestle to a stock-pile ground beneath. Under this stock-pile ground,

in line with the centre line of the trestle, is a tunnel through which a forty-two inch belt

will convey the ore to a similar belt at the water's edge, which in turn conveys and
elevates the ore to the dock trestle, sixty feet above the water level. It is then tripped

off the belt, weighed by an automatic device, and dumped into pockets from which it will

be spouted into the hold of the vessels alongside the dock. It is expected that these

belts will have a capacity of 800 tons of ore per hour.

The Helen Mine

The Helen iron mine at Michipicoten was inspected in October. 1907. At that time

the development work done since my former inspection consisted of No. 1 shaft being

sunk to the fourth level, a distance of 60 feet below the third level, or a total depth

of 346 feet. A drift has been driven from No. 1 shaft to No. 2 shaft, a distance of 100

feet, and a raise put up 30 feet for No. 2 shaft connection. A drift has been made 100

feet from No. 2 shaft to the ore body.

During the year all the ore shipped was stoped from the third level. The workings

on the third level were described in the Sixteenth Report of the Bureau of Mines, and

no new development work on this level has been since done, the work consisting of only

working out the stopes that were blocked out.

A considerable tonnage of iron pyrites was shipped in 1907. taken from pockets

of granular pyrites that occur in the northwesterly part of the mine, essentially in

the form of chimneys in the iron ore.

6 M.



82 Bureau of Mines No. 4

During the season of navigation about 1,000 tons ot iron ore per day were raised.

The mine is now equipped at the several levels with a mine telephone, which is

connected on the surface with the shops, office and superintendent's house.

The attention of the superintendent was called to the need of very careful scaling

of the stopes, particularly when they have reached the point at which they are nearly

worked out, and openings are being cut between the main stopes; also to the necessity

of seeing that the storage boxes for the day's supply of dynamite for the contractor

are kept in drifts that are not being used for tramming, and that only a few boxes

should be placed' in the same drift.

Mr. C. B. Keenan is superintendent, employing a force of 150 men.

III.—Temiskaming

Northland Pyrites Mine

This property was described in the Sixteenth Report of the Bureau of Mines, as

the J.'ames Lake pyrites mine. It was in continuous operation during the past year.

The underground development shows the shaft to have been sunk to a depth of 170

feet with the first level at 100 feet. On this level drifts have been driven north 110

feet and south 260 feet. North of the shaft stoping has been begun, a stope 80 feet in

length by 25 feet in height having been made. South of the shaft stoping has also

been commenced, the ore being stoped out for an area of 80 feet in length by 20 feet in

height. North of the shaft 240 feet the ore has been taken out by open cut workings

for a depth of 45 feet by a length of 75 feet. This stope has been connected with the

first level by a raise and stoping from the level begun. The ore is hoisted to the shaft

house where it is broken and the rock cobbed out. It is then dumped direct from the

storage bin to the cars, a siding from the Temiskaming and Northern Ontario railway

having been built to pass under the ore bin.

The equipment consists of two 100-h.p. boilers and a 12-drill air compressor and

hoist.

Mr. Ronald Harris is manager, employing a force of 35 men.

Temagami Mining and Milling Company

Work was carried on at this property during the year until April, 1908, when all

operations ceased. During the period of activity an adit was driven into the hill on

the vein and two shafts sunk to depths of about 50 feet.

Mr. R. Peverly was in charge of operations.

Silver Mines

A description of the working mines of the Cobalt camp will be found in chapter II

of Part II of the Sixteenth Report of the Bureau of Mines.

In chapter III of the same Report Mr. C. AV. Knight briefly describes the more

important silver-bearing veins of the Montreal River area. No inspection was made of

this area in 1907, as little active mining work had been done.

Two plants for the treatment of Cobalt ores have been recently erected in Ontario;

one at Thorold and the other at Deloro, and are in active operation. A description of

these plants is also given in Part II of the Sixteenth Report.

IV.—Eastern Ontario

Gold Mines

The gold mines of Eastern Ontario have had a varied and uncertain experience.

During 1907 and the first part of the present year there have been in operation at

different times six mines, namely, the Pearce, Sophia, Golden Fleece, Star of the East,

Big Dipper and Boerth. All of these are properties on which work was formerly done,

6a M.
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and which have been closed down chiefly through lack of funds to carry on exploration.

New companies have been induced to take over the properties, or a re-organization of

the old company has taken place to provide further working capital which in most

cases has proven insufficient. The mines in Eastern Ontario have this year been

benefited by the falling off in the demand for labor, the laboring class being compelled

to seek employment here where the wages are less than in the northern parts of the

Province.

Star of the East

This mine was in operation at the time of my inspection in June, 1907, but ceased

work during the year. During the time of its activity a t-est was made of the ore as

to its value and milling properties under the direction of the superintendent Mr. Brooks

Golden Fleece ..

The Golden Fleece, situated on lot 25 in the sixth concession of the township of

Kaladar, was in operation during 1907. The shaft was sunk to a depth of 85 feet

vertically and about 50 feet of cross-cut driven. No development was done in drifting

on the vein on the 85-foot level. During the year a 10-stanip mill was erected and a

two weeks' mill run made. The ore milled was taken from surface workings.

Pearce Aline

The Pearce mine is located on lot 8 in the ninth concession of Marmora township,

adjoining the Deloro Mining and Reduction Company's works. The mine is owned by

the Cleveland Gold Mining Company, and is leased by them to Mr. H. E. Lawson, who
is at present operating it. The shaft has been sunk on the vein on an incline of 26

degrees, to a depth of 173 feet, the first level being at 60 feet and the second level at

140 feet. All work is at present confined to the second level south drift, which has been

driven 125 feet. The stope from this drift has been carried up on the vein to a height

of about 45 feet with a length of 40 feet, at a distance of 75 feet from the shaft. A
drift has been driven north from the level 105 feet. Drilling is done by means of steam,

a fan being used for ventilation. A 20-h.p. boiler supplies power for hoisting, drilling

and pumping. The lessee is personally looking after the work at the mine. This

property has been closed down for some time and was re-opened by Mr. Lawson in

October. 1907.

Boerth Mine

The Boerth mine has been closed down for some years, but work was begun again in

the spring of 1908. The old shaft has not as yet been unwatered, work being confined

chiefly to the prospecting of the veins on or near the surface. A shipment was made
from the mine in May, 1908, for experimental purposes.

Big Dipper

The Big Dipper Mining and Milling Company which controls the mining rights on

lots 4 to 21 in the tenth concession of the township of Barrie, Frontenac county, have

again begun operations. The work is being done chiefly on lot 4 in the tenth concession,

under the management of Mr. J. Jamieson.

Sophia Mine

The Sophia mine, consisting of the west half of the east half of lot 14 in the tenth

concession of the township of ^fadoc. and the west half of the east half of lot 15 in

the same concession, has been taken over by the Madoc Mines Company from the original

owners. The president of the new company is Geo. F. Adams of Auburn, N.Y., with

W. C. Jirdinston, as manager.
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The mine is described in the Tenth Report of the Bureau of Mines, page 117. At
the time of my inspection, June 27th, 1908, the No. 3 shaft was being unwatered. No
other work has been done on the property with the exception of putting the mill in

shape for operation

Eldorado Copper Mine

No work has been done at this mine since last inspection, and the description of

the mine in the Sixt-eenth Report of the Bureau of Mines gives the extent of the working

up to the present. A change in the management took place last year, and it was the

intention of the new management to begin work at once. The drop in the price of

copper, together with the general inactivity, has caused the mine to lie idle up to the

present.

Lead Mines

The revival of lead mining in Eastern Ontario caused to some extent by the high

price of lead, suffered a severe set back in 1907. The Stanley Smelting Company, who

were operating three lead mines and one small lead stack, got into financial difficulties

and were conse^juently compelled to cease operations. As a result at the present time

all the lead properties in Ontario are lying idle.

Richardson or Olden Zinc Mine

This mine was closed down during the winter of 1907, but work was resumed at the

mine on a small scale during the spring of 1908. Work has been confined chiefly to

Nos. 1 and 2 shafts. The higher grade ore extracted is hand-jigged, and the lower

grade ore put on the dump for future treatment. Mr. J. Sullivan is forman in

charge.

Iron Pyrites

The Hungerford mine was the only pyrites mine in operation in eastern Ontario

at the time of my inspection in June, 1908. There are, however, a number of prospects

having fairly good possibilities which have shipped some ore.

Hungerford Mine

The Hungerford mine, owned by the Nicholls Chemical Company, is situated on

lot 23 in the twelfth concession of the township of Hungerford, and within an eighth

of a mile of the Canadian Pacific railway station known as Sulphide. The shaft is the

same depth as at last inspection. On the 100-foot level north vein the drifts on the

vein have been extended to 240 feet east and 250 feet west of the cross-cut.

No additional work has been done on the other vein on this level. On the 200-foot

level drifts have been driven on the north vein from the cross-cut 240 feet east and

250 feet west. A raise has been put through from the level near where the cross-cut

strikes the vein, to tHe first level. Chutes have been made at intervals of 50 feet along

the vein for 300 feet. In place of the ore being stoped out between the chutes along

the vein and timber put in, the ore has been left as pillars and the chutes have been

connected overhead. The ore has been broken down in the stope for 300 feet in length

and to within an average of 35 feet from the first level. Only sufficient ore has, however,

been drawn from the stope to provide working room. Development work produces

almost enough ore to keep the furnaces running. On the third level a drift has been

diiven east on the south vein a distance of 225 feet. On the north vein drifts have

been driven east 360 feeb and west 240 feet from the cross-out. A raise has been put

through from the third to the second level, and a winze has been begun on the north

vein 50 feet from the cross-cut.

The acid works are located about 800 feet south of the mine, and treat about

750 tons of ore per month. They have been in operation since July, 1907, and were

#
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Acid Works, Nichols Chemical Company, Sulphide.

Acid Works, Nichols Chemical Company, Sulphide—another view.
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described in the Bureavi's last Report. The power plant in the acid works consists of

two 125-h.p. return tubular boilers with Cochrane feed water heater. A large under-
writer fire pump and electric light plant are installed in the power house. An electric

pump is to be installed at Black creek near the mine for pumping water to the
artificial reservoir between the mine and works. The power plant at the mine consists

ot two 100-h.p. boilers and two compressors, having a capacity of 400 and 500 cubic

feet of free air per minute respectively.

Mr. F. W. Lovejoy is superintendent of the mine and works, employing a force of

65 men.

Canada Mine

The Canadian Pyrites Company during part of 1907 was working this mine, which

is on lot 26 in the twelfth concession of Hungertord, adjoining the Hungerford mine.

It is at present closed down, but during the last winter some shipments of pyrites

were made to the Nichells Chemical Company at Sulphide. A diamond drill wag also

at work part of the year testing the vein.

Mr. W. A. Hungerford is superintendent.

Iron Mines

The production of iron ore from Eastern Ontario at the present time amounts to

about 8,000 tons per month, with prospects of soon being largely increased. It comes

from the Wilbur and Mayo mines and is all magnetite, no hematite being at present

produced. All the ore from these mines is shipped to Canadian furnaces at the Sault,

Midland and Radnor, Que.

Wilbur Mine

The Wilbur iron mine, situated two miles south of Lavant station, on a spur line

of the Kingston and Pembroke railway, has been taken over from the original owner,

Mr. Wm. Caldwell of Toronto, by the AVilbur Iron Ore Company, and has been operated

by them since October, 1907. During the winter the stock pile at the mine was shipped

to the Sault and a new shaft house and ore bins built. All the work in the mine is

carried on from the new shaft, which is south of the old working and is sunk on the

ore body at an angle of 27 degrees following the dip of the ore. The shaft is 226 feet

deep, and has levels driven every 50 feet. Most of the work at present is being done

on the 50-foot and 100-foot level. On the 50-foot level drifts have been driven north

and south from the shaft, 90 feet and 75 feet respectively, and the ore is being stoped

out from above these drifts. On account of the flat dip of the ore body, the levels have

to be carried very close together, and a great deal of the ore must be handled a couple

of times before it can be loaded in the cars on the level. Pillars are being left at

intervals of 25 to 30 feet to support the hanging wall.

On the second level drifts have also been driven noith and south, and stoping is at

present being carried on above the north drift. Other drifts have been run by the former

owners at other parts of the shaft, but no work is at present being done in any of them.

The ore is hoisted by means of a ton skip, and is dumped directly into the skips

from cars on each of the levels. Thawing the dynamite is done in one of the old

drifts, some distance from any of the present workings.

The ore dumps from the skip directly into a jaw crusher, and is hoisted by bucket

elevator to a 50-foot picking belt, where a number of boys pick out the rock. The belt

also acts as a conveyer to the several ore bins. These are built over the railway .

track and the ore is dumped directly from the bins on to the cars. The hoisting

engine is placed in the rock house beneath the crusher. An additional plant has

been installed consisting of a 125-h.p. return tubular boiler and a straight line com-

pressor, placed in the old power house north of the shaft house.
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Mr. Dunbar is president of the company, and Mr. A. Hesselbring, superintendent,

employing a force of 65 men.

The upper part of the old workings of the mine is in a very unsafe condition, but

no work is being done near it. The ore is magnetite, and has a strike on its out<?rop

of north and south, with granite as the hanging and crystalline limostone the foot

wall. All the output is shipped to the blast furnace at Sault Ste. Marie, Ontario.

Radnor .Mine

The Radnor mine, four miles from Caldwell station on the Canada Atlantic

railway, and owned by the Canada Iron Furnace Company, was in operation daring the

greater part of 1907. Work at the mine was suspended in the fall of that year. The

work done consisted chiefly in open cutting the deposit on the northwesterly side of the

hill. Mr. L. L. Bolton was superintendent in charge.

Wilbur iron mine.

Mayo .Mine

This property has been described in former reports of the Bureau of Mines as the

Mineral Range mines. The Mineral Range Iron Mining Company have leased their

holdings to the Canada Iron Furnace Company, and the mines are at present being

operat-ed by the latter. The ore is hauled by the Barry's Bay and Bessemer railway

from the mines to their siding on the Central Ontario Railway, one-half mile south of

L'Amable station. The Canada Iron Furnace Company began operating the mines in

February, 19^)8. with Mr. J. G. Harris as superintendent. Three diamond drill holes

have been put down to test Xo. 4 deposit, one hole being put down to a depth of 350

feet.

At No. 4 mine a three-compartment shaft has been sunk to a depth of 75 feet on

the ore body at an angle of 67 degrees. A station has been cut at the 50-foot level and

drifts run west on the ore body 25 feet and east 20 feet. One skip track has been put

down to this level, the other track being only to the level of the open cut at present.

From the 50-foot level the shaft will be sunk vertically, the ore body having been proved
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Mavo iron mine No. 4.

^-,i--%

Mayo iron mine No. 4, open pit.
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to hare less of a dip at depth than is shown in the first 50 feet. The open cut described

in the Sixteenth Report of the Bureau of Mines has been continued from the shaft for

a distance of 250 feet, where the ore is mixed with considerable rock. The face of the

open cut here is 50 feet in width and 30 feet in height. A winze is being sunk in the

floor of the open cut 100 feet from the shaft. This will connect with a raise from the

west drift on the 50-foot level. The hanging wall of the ore body consists of a horn-

blende schist three feet in thickness, followed by crystalline limestone. On the foot

wall is found a few feet of hornblende schist, then some lean ore, followed by a small

thickness of hornblende schist lying on the granite.

The skip track has been renewed and new 2-ton skips put in use. The waste rock

is hoisted by skip and dumped on cars in the shaft house below the crusher. The ore

is dumped directly from the skips into a Gates gyratory crusher. The company purpose

erecting ore bins and using picking belts. The machinery at present installed consists

of two 80-h.p. locomotive firing boilers, a double drum hoist with cylinders 12i x 15-

inch, and a straight line air compressor. Two 125-h.p. return tubular boilers and new
compressor are under order.

At No. 3 ore body a shaft has been sunk 25 feet deep at a point between two

lenses of ore. The shaft will be sunk to greater depth and the ore bodies connected with

the shaft and all hoisting from both ore bodies done from the one shaft. The west

body has been opened up to an area of 35 feet wide by 40 feet in length, and about 25

feet in depth. The east body about 65 feet east of the west body, is opened up for

40 feet in length by 20 feet in width. A head frame has been erected at this shaft, and

the ore is hoisted by skip and dumped directly on to railway cars on the siding. The

single drum hoist formerly in use at No. 4 mine is now in use at this shaft. A «mall

boiler furnishes steam for the hoist and for pumping. A 4-inch pipe line from the

compressor at No. 4 mine has been laid to No. 3, to furnish the drills with power. This

pipe line is 2,000 feet in length.

No work has been done by the present operating company on any of the deposits

of the Mineral Range Iron Mining Company except Nos. 3 and 4.

Corundum

The corundum industry in Hastings and Renfrew Counties received a severe set

back about the first of the present year by the closing down of the Canada Corundum
Company, the largest corundum producer in Ontario. During 1907 the Company pro-

duced a considerable tonnage of marketable corundum.

The same system of open cut workings for mining the corundum bearing rock

was continued as in former years, and a much larger tonnage was put through the mill

each month, Mr. H. E. T. Haultain was general manager of the company up to the

time of the mines closing down. During this year the company have been selling the

corundum which they had in stock.

The Ashland Emery and Corundum Company operating in Carlow have been doing
some prospecting during the year and also making some mill runs. A few ship-

ments of corundum have been made, but operations have been carried on on a small

scale. Mr. W. Mackie is in charge.

Feldspar

Frontenac county in 1907 as in former years produced all the feldspar that was
shipped from Ontario.

Richardson Mine

The Richardson Mine in Bedford township produced the greater part of the
feldspar that was mined in Ontario last 5'ear. All of the feldspar produced is shipped
to the United States.
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Pits Nos. 1 and 2 at the Richardson mine were worked in 1907 as formerly

described. The pit now has a depth from its highest point of 90 feet. The sump at

the centre of the two pits has been deepened and stopes are carried back from this

sump to the limit of the productive zone. The quartz which occurs between the

Nos. 1 and 2 pit and overhanging the feldspar ot No. 2 pit has been mined to ensure

greater safety for the workings, and shipped to the smelting works at Welland

to be used in the manufacture of ferro-silicon.

Mr. M. J. Flynn is superintendent of the mine, employing during the summer

40 men.

Border Mine

The Border mine in the township of Portland, two miles east of Verona, was

in operation a part of 1907. Work at the mine has, however, not been resumed this

year.

Graphite

The graphite industry in Eastern Ontario received a stimulus during the first

part of 1908 with the re-opening of the mine and mill at Port Elmsley and at the

Black Donald graphite mine near Calabogie. New processes for the separation and

refining the graphite are to be used, and good progress may be looked for.

Black Donald Mine

The Black Donald graphite mine, which has been held on sub-lease from the

Ontario Graphite Company, has been transferred from the lessees to the Black

Donald Graphite Company. The mine had not been unwatered at the time of my
inspection, but the mill was being renovated and machinery installed similar to that

in use in large graphite mills in the Eastern States. It is the intention of the

management of the new company to begin mining operations as soon as the mill is

ready to handle the output.

McConrell A\ine

The Globe Refining Company has begun active development at the McConnell

graphite mine in North Elmsley township at Oliver's Ferry, about 7 miles from

Perth. No underground work had as yet been done at the time of my inspection,

May 23rd, 1908, but there had been considerable surface trenching, and three

diamond drill holes had been put down to test the extent of the deposits. A shaft

house was being erected, and an inclined skip track was being built into the mine at an

angle of about 45 degrees, this being the dip of the veins so far as yet determined.

The skip will dump into a storage pocket in the shaft house, and the ore will be

loaded from this pocket on wagons of about 4 tons capacity and hauled ..o the mill

at Port Elmsley, two miles distant.

The workings up to the present consist of an open cut about 100 feet long and

25 feet deep. The graphite occurs in the form of flake graphite in limestone, the

mineralized zone occurring in the crystalline limestone and having an easterly and

westerly strike.

The concentrating and refining mill is situated at Port Elmsley on the river

Tay, where a small water power has been developed. The ore is dumped from the

wagons from a trestle at the mill by means of a tilting platform. It is then crushed

by means of jaw crushers and rolls, and fed to a wet concentrator consisting of a

revolving screw working against a current of water. Thence the graphite is taken

to a revolving dryer and sized by means of screens. It is afterwards ground by mill

stones to the requisite fineness. The produce is nearly all flake graphite.

Mr. R. McConnell Is manager for the company, and Mr. J. Lattvell superin-

tendent of the mill. A force of 40 men are employed at the mine and 15 men at the

mill, a number of these being employed on construction work. An auxiliary steam

plant is being put in at the mill.
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.Mica

The market for mica depends directly on the demand for electrical machinery.

Although some mica is used for other purposes, still probably 90 to 95 per cent, of

the mica produced in Ontario is used in the electrical trade. In consequence the

market fluctuates with the fluctuations in the financial world on which the build-

ing of electric railways, and the installation of large electrical development plants

depend. With the depression of 1907 all new work in the large electrical manu-
facturing companies was cancelled. As a result the demand for mica suddenly ceased,

and consequently prices dropped. A number of the producers were also unable to

get their money for the mica they had sold for some time before the depression. This

necessarily caused the closing down of most of the mines, and a decreased production

from those mines which remained in operation. That the effect on the industry was

marked is shown by the fact that while in January, 1907, there were employed in the

city of Ottawa about 1,500 hands at the several mica works, in January. 1908. there

were probably not more than 100 at work.

Hanlan mica mine.

Lacey .Mine

The Lacey mine, situated in Loughboro township about 4 miles from the village

of Sydenham and owned by the Loughboro Mining Company, a subsidiary company
to the General Electric Company, has remained in operation during the year. Very

little new work has been done beyond that described in the last Report of the

Bureau of Mines. The working faces are all being continued, and the lower work-

ings of the mine are being thoroughly stoped out. As the working stopes are

finished, the waste rock is dumped into them. A new deposit has been opened up in

the footwall side of the old workings. A cross-cut has been driven to this body from

the third level a distance of 60 feet. On this body of mica which is largely milky

mica, a drift has been run southeast a distance of 35 feet. The deposit is parallel

to the main body. As mentioned in the last Report a shaft is being sunk on the vein

about 25 feet from the air shaft. A raise is also being driven up on the vein to

connect with this shaft. The mica is rough cobbed at the mine and shipped to the

General Electric Company's mica trimming works at Ottawa.

Mr. G. W. McXaughton is manager, employing a force of 25 men.
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Hanlan Aline

The Hanlan mine, situated on lot 11 in the sixth concession of North Burgess

and owned by the Loughboro Mining Company, has been in operation during all

the year. The workings have now attained a depth of 140 feet with a length of 150

to 200 feet. Pillars are left at intervals for a support to the walls, and stulls heavily

lagged are put in about every 25 feet as a further protection to the workmen. A
drift is being driven fiom the bottom of the shaft along the vein to the west, which

consists of pink calcite carrying some mica crystals. No exploratory work has

hitherto been done on this side of the shaft. Some diamond drilling was done dur-

ing the year with the view of testing the continuity of the deposit. The mica is

rough cobbed at the mine and shipped to the General Electric Company's mica

trimming works at Ottawa. A new 80-h.p. return tubular boiler was installed dur-

ing the year.

Mr. G. W. McXaughton is manager, and Mr. S. Cordick superintendent, employ-

ing a force of 20 men.

Smith .Mine

The Smith mine, situated on lot 13 in the fifth concession of the township of

North Burgess and owned by the Dominion Development and Improvement Com-

pany, is a producer both of mica and apatite. The mine has been in operation dur-

ing the year, and the pit has been sunk to a depth of 65 feet following the mica.

The first 25 feet of the pit is vertical, from which point it has a dip to the west of

45 degrees. No uniform system of development has been followed, the mica occurr-

ing through the apatite and calcite so irregularly that the workings have merely fol-

lowed the pockets. The workings near the bottom of the pit are about 24 feet in

length by 12 feet in width. About 50 feet from the surface a pocket of mica has

been followed to the north a distance of 30 feet from the main pit. A small boiler

supplies power for the drill and hoist. The pit is remarkably dry, only a couple of

buckets of water per day being hoisted.

Mr. Edward Smith is manager, employing a force of 15 men.

Al'ca Prospects

Messrs. Sewell and Smith are prospecting lot 13 in the seventh concession of

North Burgess. A pit 20 feet deep has been sunk and some mica taken out. Some

G men are employed under Mr. Terry Smith.

Messrs. McConnell and Watts are prospecting lot 12 in the sixth concession of

North Burgess. The work consists chiefly in trenching.

The Brockville Mining Company mined on lot 7 in the sixth concession of Bastard

township about three miles from the town of Elgin during part of the year. The pit

has been sunk to a depth of about 100 feet following the dip of the vein, and has

a length of 40 feet. The mica was rough cobbed at the mine and shipped to the

Company's trimming works at Brockville for preparation for the market.

Messrs. Stoness and Kent were working a property on the west side of Bobb's

lake during the summer. Considerable prospecting was being done in addition to

working in the main pit, which is 75 fet deep by about 30 feet in length at the

bottom. The mica is rough cobbed at the mine and shipped by way of Olden on the

Kingston and Pembroke railway to the Kent Bros' mica works at Kingston.

Mr. J. Stoness is manager, employing about 15 men.

On lot 7 in the ninth concession of Loughboro township, the New York and

Ontario Mining Company were engaged during part of the year in working a small

deposit of mica known as the Freeman mine. The pit is about 60 feet deep and 40

feet in length, and has been worked as an open cut. Mr. S. Orser is superintendent

in charge, employing a force of 10 men. The mica is rough cobbed and trimmed
at the mine.
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On the lot adjoining the Freeman mine Mr. H. Amey has been engaged part

of the year in developing a mica deposit. No work was being done on it at the time

of my inspection.

Mica Trimminir Works

The General Electric Company's mica works are located on the corner of Bridge

and Albert streets, Ottawa. The mica is obtained from the mines belonging to the

Loughboro Mining Company. About 50 hands are employed at present.

The Laurentide Mica Company's factory on the corner of Queen and Bridge

streets, Ottawa, was closed down during the winter, but has been reopened and at

present employs about 30 hands.

Eugene Munsell and Company's works are situated at 400 Wellington street,

Ottawa. At present thev are doing hut little.

Henderson talc mine

.

The other companies engaged in this business in Ottawa and who buy mica from

the small producers, are the "Wallingford Mining and Mica Company on Sussex

street; R. Blackburn, Sussex street; AVebster and Company; and the Comet Mica

Company, Wellington street.

Kent Bros, of Kingston have their works on Brock street in that city, and obtain

their mica chiefly from their own mines.

J. Adams of Perth has a mica trimming shop and employs a few hands.

Marble

A new marble quarry has been opened up two miles south of Bancroft by Mr. T.

Morrison. Machinery, for quarrying the marble is to be installed at once.

Talc

The Henderson talc mine on lot 14 in the fourteenth concession of the town-

ship of Huntingdon was in operation for about two months in 1907. and operation<«

have again commenced this year. The crude laic was formerly shipped to the United
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States, but during this year a contract has been made to supply their talc to a

mill being erected at iMadoc by Mr. Gillespie, which will have a capacity of about 20

tons per 24 hours. Several grades of talc will be prepared for the trade, the market
l)eing looked for in Canada. The talc is first ground by means of a gyratory crusher,

which reduces the talc to about 5-mesh. It is then passed through pulverizers,

which will finally reduce it to 200-mesh. The mill is being erected near the Grand
Trunk station at Madoc, the mine being distant about one mile.

The open pit at the mine is now 100 feet deep, the pit being 60 feet long and
an average of 22 feet wide. Drifts have been run from this bottom level northeast

25 feet and southwest 15 feet. A new shaft is to be commenced this summer 50 feet

southwest of the open cut and on the vein, and all work done from this shaft in

future, the old open pit being unsafe.

Mr. S. Wellington is in charge, employing a force of 10 men.
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GEOLOGY OF THUNDER BAY ALGOMA BOUNDARY
BY ARTHUR L PARSONS

On June 4, 1907, the writer received instructions from Thos. W. Gibson, Deputy

Minister of Mines, to accompany Mr. Alexander Niven, O. L. S., in his survey of

the boundary line between Thunder Bay and Algoma, and to report on the geology,

timber and agricultural resources of the country to be traversed. A canoe and

camp equipment was provided by the Bureau of Mines, and Mr. A. C. Mitchell was

employed as cauoeman, in which capacity he rendered most eflBcient service on the

trip. The next day we left Toronto and went to White River on the Canadian

Pacific Railway, reaching that station June 6th. That same day in company with

Mr. Niven's party, we moved the camp equipment to the beginning of the line at

a point about three miles west of White River.

The Route

The original plan for the geological work was to follow the water courses from

Montizambert in to the line, but on consultation with Mr. Niven it seemed bett-er

to follow the line in order to get a cross section which would permit of the rock

outcrops being definitely located with respect to some given point. An additional

incentive for going along the line rather than going up White lake from Montizambert

was that the geology around White lake has already been mapped (') and outcrops

on this lake have been described and referred to the Huronian. Other outcrops of

similar material were mapped at the same time on Kabinakagami lake, and it seemed

probable that these rocks would be found on the line.

Inasmuch as the canoe which was provided did not arrive at Montizambert

until Saturday, June 8th, and could not be brought to White river until the fol-

lowing Monday, delay was experienced in starting, and Mr. Niven's party was a

day's trip ahead of us. The route followed was along the line for the first four

miles, and in making the trip three small lakes near the two-mile post were explored.

At four miles twenty-two chains the writer left the line and went to a lake about

fifteen chains east of the line. The country in the first four miles is exceedingly

rugged so that considerable time was lost, and on reaching the lake at four miles

twenty-two chains we were about two days and a half behind Mr. Niven's party.

In exploring this lake an outlet was found flowing to the north and as a river flow-

ing from the east into Quinquaga lake had already been mapped, it seemed best to

follow this outlet rather than the line. After four days' hard work we overtook Mr.
Niven's party on Quinquaga lake where we camped with him near the fourteen-

mile post that night. This watercourse is the worst canoe route that has been seen

by the writer, and inasmuch as it was blocked by logs and alders so that it was necessary

to cut a passage for the canoe, it is probable that the writer is the first white man to

have gone down this creek, at least in the summer time. In these four days ten

portages were cut, which varied in length from two chains up to half a mile.

After camping with Mr. Niven, the following day was devoted to exploration

of the south end of Quinquaga lake ; the next day the north end was examined, and
we then proceeded by the outlet to the line. From this point the writer accom-

panied Mr. Niven's party to Obakamaga lake and examined the shores of all the

lakes en route for outcrops of rock. On reaching Obakamaga lake the writer left

the survey party, and examined the rocks on this lake and Trout lake for three

days. After making this examination he asain proceeded on the line and overtook

the survey party after about a week, and accompanied them to the PegTitchewan
river. On the way all the lakes, which were found, were explored, and an excursion

1 Report of the Survey and Exploration of Northern Ontario, 1900 (Toronto, 1901.) Map accompanying: th«
report.
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was made a few miles up and down the Bad river. At the Pegutchewan river the

writer in company with Mr. Mitchell and Mr. Wm. Gregory, Mr. Niven's head

packer, went down stream as far as the Transcontinental Railway survey line, and
made notes of the rocks and timber on the route. On this river is a cache of the

Transcontinetal line in charge of Mr. Brisbois, who gave us a hearty welcome.

From this point we went by the railway survey line to the boundary line between

Algoma and Thunder Bay and followed that to the Flint river, which we struck at

a point about three miles above its junction with the Kemogami or English river.

On reaching this point Mr. Niven sent out about half his men with two guides under
the direction of his nephew Mr. David A. Niven. The writer accompanied this

party to the post of the Hudson's Bay Company on Long lake, where he left them

so as to have time to examine some of the features of the Pic river on his way to

Heron bay, which was reached on September 20th. From Heron bay he proceeded

to "White river by rail and stopped over night. The next morning he left for

Toronto where he arrived September 22nd. On the trip four dozen photographs were
taken by the writer, but on account of moisture they were unfortunately all ruined.

Topography

The country between Wliite wver and the Pegutchewan river consists of a

series of ridges and valleys extending parallel to the strike of the rock. The hills

are from fifty to three hundred feet above the valleys, and the greatest elevation

attained is about fourteen hundred feet above sea level. For the first thirty-five

miles the general direction of the hills and valleys is northeast and southwest. An
exception, however, is found in the north end of Quinquaga lake, which lies in a

valley extending due north and south. From the thirty-fifth mile up to the forty-

.seventh mile the general direction of the hills and valleys is N. 70° "W., but at the

fifty-seventh mile the direction has changed to N. 80° E., and from this point to

the seventy-eighth mile the general direction is east and west.

The entire region is glaciated and most of the hills are much rounded, but in

many cases the side of the hill parallel to the dip of the rock has a gentle slope,

while the other side presents a precipitous cliff. Near Obakamaga lake, and again

near the fifty-three mile post, the country is quite sandy and shows no great eleva-

tion above the general level. In one place a glacial deposit in the form of a kame was

noticed, but this was of small size.

In the valleys there is usually a stream or a lake and small swamps are fre-

quent. The entire country except on burned spots and rock outcrops is covered with

a heavy growth of moss and forest trees. On the assumption that in places where

trees show a luxuriant growth, good agricultural ground will be found, it might

be supposed that nearly the whole region would develop into a good agricultural

country, but in view of the large number of rock outcrops and the fact that the soil

when seen is sandy and has very little growth upon it where it has been cleared by

forest fires, it would appear that the country is not adapted for agriculture.

North of the Pegutchewan river no rock outcrops were seen on the line, and

the country is nearly level but is covered by a marsh. In a few places the soil was

seen and found to consist of a sandy loam which will furnish an excellent soil for

agricultural purposes. Owing to the lack of boring instruments it was impossible

to get the depth of the swamp deposit and the soil, but in many cases the moss and

peat were found to have a depth of over four feet, as seen in water holes and places

where trees had been uprooted.

In the mountainous region are several rivers of fairly good size, but none of

them are looked upon as good canoe routes. The Nagagami, however, is used by

the Indians in going from Montizambert to Hudson bay, but the writer was warned

by the guides of Mr. Niven's party not to attempt to go down it, as the rapids are

dangerous and the portages not easily found. The Bad river is used to some extent



1908 Geology of Thunder Bay—Algoma Boundary 97

by the Indians, as was shown by the presence of several camping grounds and bark
canoes along the shore. The river at 53 miles is used by the Indians who also have
trapping grounds on the inlets of the lake just west. The Pegutchewan river is at

present employed as a route for bringing in supplies to the Transcontinental Railway
cache, and in high water is looked upon as a good route from Heron bay on the

Canadian Pacific railway to Hudson bay, but in shallow water it is a very poor route,

as it is full of rapids for most of its length.

On or near the line are several lakes of good size which would furnish ideal

locations for summer resorts, except that at the present time they are almost inacces-

sible. The most important of these are Quinquaga, Obakamaga, Trout, and the

lakes at thirty-three miles ten chains, fifty-four miles, and fifty-eight miles thirty-

six chains. On the Bad river are two long narrow lakes which have most delight-

ful surroundings. Other lakes which are found on the line do not as a rule exceed

half a mile in length, with few exceptions have rocky or sandy shores, and contain

fish in abundance.

The country from the line to Long lake is nearly level and is covered with

luxuriant forest growth. Although the English river has several rapids in this

distance, with a total fall of more than a hundred feet, no great elevations were
noticed in the country on either side of the river. The soil where seen is a good sandy

loam well adapted for all agricultural purposes. The last six or eight miles of the

English river in going up to Long lake flows through a swamp covered with marsh
grass, which is cut for the stock at the post of the Hudson's Bay Company.

The country around the north end of Long lake is rolling, and shows a few high

hills but in looking south on the lake the elevation seemed to be greater. The
route of the party, however, took us only about a mile and a half south of the outlet

to where the Making Ground river enters Long lake. This river in the twelve miles

from the lake to the Height of Land portage flows through a level country, much
of which is covered by swamp, and shows only two rapids, neither of them having

a fall of over three feet.

In coming down the Pic river the country is undulating as far as Sandy Hill

falls. The hills are either sand ridges or rounded outcrops of schist and gneiss,

which in many cases are largely covered with dense forest growth. In a few cases

on the shores of MacKay"s lake and Rabbit lake precipitous cliffs of granite and
gneiss were observed. South of Sandy Hill falls the Pic river flows through a

lavino which becoraej deeper after passing White Otter falls and Lake Superior
falls. The hills are either sand ridges or rounded outcrops of schist and gneiss,

north of Sandy Hill falls.

Forests

The forest growth in the country crossed by the survey party is extremely dense,,

except in a few places where forest fires have cleared areas of greater or less extent
near the water courses. In no case was a burned area found at any distance from
the water. The trees found in this region are spruce, balsam, tamarack, Banksian pine,

white cedar, birch and balm of Giiead.

Of these, spruce, both the black and white varieties, has the widest distribu-

tion. It is found extending from the Canadian Pacific railway to the Engli h river,

and was noted at most of the points \'here observations of forest growth voro made.
The reason for this wide distribution of the spruce appears to lie in the fact that it

thrives Tin+ only in swamps but u'^on tlie unlands as well, and except in the poorest

soil of the highest uplands it altains sufficient size to be used as p^ilp-wood. The
largest trop> nre alinit fifteen mrhos in diameter, and were seen in swamn dis-

tricts. Tl^o ninximTim height notired was about a hundred fe't. The avnnce
diameter of tlie trees is fror.i six to eifht inrlT^s.
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Balsam is much less abundant than spruce, but has the same general distribution.

In size it attains nearly the maximum noted for spruce, and shows about the same
average size.

Banksian pine is quite important in this region, and in the mountainous dis-

trict is second only to spruce. Few, if any, trees were seen exceeding ten inches

in diameter, and the average of this tree is probably not over six inches. It is

found growing almost entirely on the upland, on sandy knolls, and in the crevices

of the rock. Its presence may be looked upon as an indication of sandy soil and
good drainage. North of the Pegutchewan river the only places where Banlisiari

pine appears were in burned areas near the Pegutchewan and English rivers.

Tamarack was first found in a living condition on the twenty-eighth mile, but

dead trees were noticed on the outlet of the lake at five miles and on the outlet of

Obakamaga lake. From the twenty-eighth mile up to the thirty-sixth mile it was

seen occasionally, but the trees were not thrifty. In the forty-fourth mile this tree

was again seen, and from that point to the English river it was found in greater

or less abundance. The maximum diameter noted was two feet, and specimens were

frequently seen having a diamet-er of fifteen inches ; but the usual range is from

eight to twelve inches in diameter. This tree is found only in swampy regions.

White cedar occurs throughout the entire region, but is not abundant. It is

found on the edges of nearly all the lakes, on the banks of the streams, and in a

few swamps, so that it would seem to a person travelling through the country and

following the water routes, to be one of the principal trees of the region. It is,

however, quite rare, as it is seldom found more than two or three hundred feet from

the water's edge. The largest tree noted was about eighteen inches in diameter,

but the iisual range of mature tiees is from eight to twelve inches.

Balm of gilead was first noted on the thirty-ninth mile and is distributed spar-

ingly throughout the entire region from that point to the English river. On the

Pegutchewan river it is one of the more abundant trees. The size of mature trees

ranges from twelve to eighteen inches in diameter, and the tree attains a height of

from fifty to seventy feet.

Birch and poplar are found growing together, along with Banksian pine, on sandy

ridges and on burned areas from the Canadian Pacific railway up to the Pegutchewan
river. They are also abundant along the shores of the Pegutchewan and English

rivers, particularly on burned areas and river flats which are subject to inundation.

Aside from the timber noted above two or three trees of red pine were observed

on a hill west of the outlet of the lake at five miles. Along the water courses hazel,

alder and dwarf willow are abundant.

Small Fruits

The most common small fruit in the region is the blueberry or huckleberry,

which is found growing principally in the crevices of rocks and on sandy knolls. It

was, however, met with in some of the marshes. Near streams and lakes the bil-

berry is found in abundance and is one of the best fruits in the region. On sandy
knolls wild strawberries were found frequently, but were not abundant. In the marshes

the low bush cranberry is very plentiful, and with it the creeping snowberry is

frequently found. The latter is one of the best flavored small fruits in the region.

The black currant and the fetid currant are sparingly distributed, and a few red

raspberries were noticed.

Fungi

Through the whole region fungi are very abundant, but the writer was unable

to identify most of the varieties. The bear's head hydnum (hydnum caput ursi),

and a variety of puff ball were the only edible fungi which were recognized by the

writer.

Ta M.
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Fauna

Very few animals were seen by the members of the party during the summer,

but traces of various animals were quite frequent. The most abundant large animal

is the moose; in all eight of these were seen by different members of the party

during the summer, and they are found throughout the whole region traversed. One

red deer was seen on the Pegutchewan river, and caribou tracks and runways were

noticed in some abundance near the Flint river. On the shore of the lake at forty-

two miles the tracks of a bear were seen.

Of the small animals, rabbits are the most abundant, and porcupine was seen

on two or three occasions. Beaver is found sparingly in the region, and one dam
was seen upon which the leaves of the twigs used by the beaver in building the dam
had not yet wilted, so that the work must have been done within a few hours of

our arrival. Two or three older dams were also observed, but none of the beaver were

seen. Marten, fisher, stoat and mink are reported as abundant by Mr. Brisbois, the

keeper of tlie Transcontinental Railway cache on the Pegutchewan river.

Domestic animals thrive, as at the Hudson's Bay Company's post at the north

end of Long lake were a team of horses, two cows and a calf, chickens and ducks.

In the country traversed by the line very few birds were observed, but in clear-

ings and near the travelled routes they are somewhat abundant. Of game birds,

grouse and ducks are fairly well distributed. On several of the lakes gulls were
seen, and on nearly every lake one or more pairs of loons had their habitation. The
crow, raven and Canada jay are sparingly distributed throughout the region, while

in clearings the song sparrow, the white-throated sparrow and the crossbill are quite
abundant.

Fish

In all the lakes and rivers which were crossed fish are very abundant. The
only species seen, however, were pike, pickerel, brook trout, suckers and white fish.

Water Power

On the inlet to Quinquaga lake are three rapids, the upper one having a fall

of about twelve feet; the height of the other two was not taken, but as nearly as

could be judged from the length of the rapid, the fall could not be less in either

case than twenty feet. On going up this river beyond Lake Quematurobkistegong
three rapids are found, which have a fall respectively of thirty feet, fifteen feet,

and three feet. No other good water power was seen up to the Pegutchewan river,

but at the point where the river turns north are two rapids with a total fall of

about twenty-five feet. Although there are many other rapids in this river, they
are not of sufficient height to be considered as desirable locations for wat«r power.
The rapids of the English river furnish several good water powers which have been
described before ('). On the Pic river good water power can be developed above
Segiwatan lake and below Papakiney lake, above Rabbit lake and at Split Rock
portage; there is also excellent power in the rapids around Dead Man's portage as
well as at Sandy Hill. White Otter and Lake Superior falls.

Agricultural Land

The region south of the Pegutchewan river, being made up of a series of rocky
and sandy ridges together with valleys which are usually covered with a marsh
deposit, does not offer much inducement to the agriculturist. On the supposition
that where forest growth is luxuriant other vegetation would thrive, it would seem
thaf this region should furnish good agricultural land. The soil where seen is a

=Rep. Exploration Northern Ontario, p. 157.

~
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Band or sandy loam, usually the latter. The underlying rocks are composed largely

of orthoclase, which by its decomposition yields a certain amount of plant food. It

is probable, however, that this region will give its best returns if properly forested,

although regions having a similar soil are very productive along the Atlantic seaboard

of the United States. Particularly is this true of the pine barrens of New Jersey.

The amount of rock in this region, however, is a barrier to its development as an

agricultural region.

The country north of the Pegutchewan river is at present covered with a spruce

swamp, but in some places the underlying soil was seen and found to consist of a

sandy loam which is most excellent for agricultural purposes. During the sum-

mer a visit was made to the Transcontinental Railway cache on the Pegutchewan

river where potatoes, cucumbers, tomatoes, peas, radishes, lettuce and beans were

grown, and all of them were in a thrifty condition. This country produces an excel-

lent quality of potatoes, as is shown by those raised at the north end of Long lake

each year by the Hudson's Bay Company's employees. At Long lake oats mature,

and in spite of the unfavorable season the crop was doing fairly well. No effort has been

made to grow forage crops, as there is an abundance of wild grass, but on the portages

on the Pic river timothy and alsike clover were growing and doing well. The latter

is evidently the result of accidental seeding in transporting hay for the stock at some

ot the Hudson's Bay Company's posts.

Geology

In the region south of the Pegutchewan river the rocks are all granite, gneisses^

and schists which are cut in many places by diabase dikes, and without tracing the

different bodies of rock to other outcrops of known age at the east or west it is

impossible to assign definitely any given age to some of them. Large masses, how-

ever, are undoubtedly Laurentian in age, and these are made up of biotite granite,

pegmatite and biotite granite gneiss.

In view of the fact that a large body of so-called Huronian has been mapped on

White lake, north of Montizambert, and an outcrop of hornblende schist on Kabinaka-^

gami lake has been referred to the Huronian in the report of the Survey and

Exploration of Northern Ontario in 1900 ('), it seemed probable that similar rocks

would be found crossing the line. Inasmuch as Huronian was made to cover not only

the rocks that are now classed under that name, but also all dark rocks of greater age,

the rocks which were found on the line connecting these outcrops are referred tenta-

tively to the Keewatin. These rocks are hornblende schists or gneisses, and are found

developed best on Quinquaga lake, where they constituted all the outcrops examined.

So far as the material collected is concerned, it might be looked upon as a horn-

blendic variation of the Laurentian rocks, but in view of the fact that a line con-

necting the two outcrops, heretofore mapped on White lake and Kabinakagami lake,

passes directly through these outcrops, it seems almost certain that the three should

be considered to be of the same age. In referring them to the Keewatin the opinion

of the writer is upheld by Prof. A. P. Coleman, and specimens from the contact of

the Laurentian and Keewatin which were collected by Dr. Coleman near Lake
Nipigon are almost identical in appearance with rocks found by the writer a short

distance from Quinquaga lake as well as on the lake itself. Another strong ground
for considering these rocks to be of different age from the others in the region is

that at aboiit equal d'stances from the main body of hornblendic rock to the south-

east and northwest are narrower bands of hornblendic vork. one of which shows the
contact phase mentioi-"'! above. With the except:""^ n^ t-ro i<;olat'^d onses, these

masses are the only outcrops of schistose hornblendir rook within twenty-five miles

r-f this body. In one of these isolated cases the out'-ro^^ roT>=;'^t^ of a scp-reeration
of basic material, which is composed almost entirely of hornblrnde, enrlns'^d in a

Map accompanying report, and p. 13'.
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biotite gneiss, and the entire segregation is not more than ten feet long and two

feet wide. The other isolated case is situated on the outlet of Obakamaga lake, and

resembles the rocks around Quinquaga lake, so that although it is in a region where

Laurentian rocks are abundant, yet as it is apparently in a syncline it is possible

that it may be an outlier of Keewatin.

A large body of garnetiferous biotite granite gneiss, which lies to the north of

an outcrop of hornblende schist in the forty-fourth mile, agrees so closely in its

characters with Grenville gneisses from the Muskoka region that it would seem to

belong to this age. The occurrence of garnetiferous biotite schist which is referred

to the Huronian has been noted on Mackay's lake ; this latter rock is, however, of

very much closer texture, but if continued to the east it would cross the line in

the general region of these outcrops. In view of the fact that rocks of known Gren-

ville age have not yet been distinguished in this region, it will be necessary to have

considerable work done in tracing these outcrops to the east and west before any
definite age can be assigned to them. In this report the garnetiferous rocks are

referred to the Laurentian, for the reason that the only distinctive feature which

would lead to other classification, (if we except the outcrop of Huronian or Kee-

watin schist on Mackay's lake) is the presence of garnet in the rock. In all other

points these rocks are apparently the same as the Laurentian gneisses found in

other parts of the line.

At frequent intervals dikes are to be found cutting both the Laurentian and
Keewatin rocks. These dikes consist of diabase, which in all cases is free from
olivine, and in many instances, in addition to labradorite, augite and magnetite,

contains primary quartz and biotite. Samples were taken from all outcrops of

diabase, as well as from a few boulders, in the hope that some of them might con-

tain nickeliferous pyrrhotite, but in no case was this mineral found.

In the determination of the geologic age of the crystalline rocks, the writer

has been guided principally by their petrographic character, and the presence of

rocks of similar age and composition at the east and west which by extension would
cross the line at about the point where the rocks in question were obtained.

Sedimentary rocks were first found in place on the Flint river. These sedi-

ments consist of a limestone which is referred by the writer to the Lower Devonian.

Biotite Granite at the Start

The first rock noted in place was found near the first mile post, and is a fine

grained biotite granite. In the hand specimen the rock is light gray in color, and

consists principally of quartz and orthoclase in about equal proportions, together

with about five per cent, of biotite. Xo trace of gneissic structure could be found,

and the rock is without doubt Laurentian in age. Owing to slight alteration of the

biotite the rock has a reddish tinge, due to the presence of small traces of iron hydroxide,

but this is only seen on the weathered surface.

Near the second mile post an outcrop of this same rock is to be found, and with

it are bands of pegmatite. In mineral composition this rock cannot be distinguished

from the last mentioned, and the texture is the same. The pegmatite has the same
mineral composition as the granite, but has crystals from an inch to an inch and a

half across. This outcrop is at the top of a steep hill about two hundred and fifty

feet high, and although it was apparent that the rock was very near the surface yet

with the exception of the summit, the entire hill was covered with moss and sandy loam
in which a good forest growth of spruce, birch and poplar were present.

At two miles sixty chains, rock of very similar character is found at the top
of a cliff about two hundred and fifty feet high. The exposure here extends about
a half mile east of the line and forms an almost vertical precipice facing the south.

At the foot of the cliff is considerable talus. The rock at this point consists of
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bands of granite and pegmatite, but except for this banded appearance, there is no
tiace of gneissic structure. The pegmatite is composed almost entirely of quartz
and orthoclase, with a very small percentage of biotite and traces of magnetite.
Xo thin section was made of the pegmatite bands. The granitic bands are fine grained

and are rather pink, but except for the pink tinge, the rock is apparently the

same as that found at the two mile post. Under the microscope the granite was
found to consist of orthoclase, microcline, plagioclase, quartz, biotite and magnetite.
The orthoclase is considerably kaolinized and shows inclusions of limonite, which
accounts for the pink color of the rock. The plagioclase approaches andesine in

the angle of extinction, and apparently grades into orthoclase. The quartz shows
no crystal outline, but is considerably rounded and contains numerous liquid and
gaseous inclusions.

This same rock is found outcropping near the three mile post and at three miles
twenty-five chains, and in the latter place exhibits a peculiar feature of differential

weathering. Two blocks of granite about three feet high and three feet square at the
base are situated about six feet apart, and are the only prominences to be seen.

At three miles fifty chains is a nearly vertical 'cliff of the same granite. On the
top of this cliff a dike about three or four inches across was noted. In the hand
specimen the rock is felsitic, but shows some small phenoorysts. In color it is dark
greenish brown to black, alid the specimen is considerably weathered so that the brown
color is evidently due to oxidation of iron. Microscopically, the rock is porphyritic,

and contains phenocrysts of idiomorphic augite and a feldspar which has been altered

almost entirely to calcite. The ground mass consists of quartz, microlitic plagioclase

and biotite. The granite found at this point continues to about four miles ten chains.

Gneiss Outcrops

At four miles twc;nty-two chains we turned east to a lake which is about fifteen

chains east of the line. This lake is about a mile and a half long and is shaped very

mucli like a Greek cross. The main part of the lake extends almost north and south,

while the east and west arms extend about N. 50° E. The inlet of this lake was not

seen by the writer, but the outlet flows from the northeast arm. At numerous places

about the shores of this lake outcrops of biotite gneiss were found, with a strike of

X. 40° E., dip 70° X.W. At the north end of the lake is an exposure of syenite contain-

ing considerable epidote, which is apparently intruded in the gneiss and has a strike

of N. 30° E. These rocks are both referred to the Laurentian. On the west arm of

tlie lake near the five-mile post is a dike about a hundred feet wide. Microscopically ,<

the rock is granitic and shows lath-like crystals of plagioclase, magnetite and pyrite.

The other dark minerals could not be determined in the hand specimen. The color

of the rock is dark green to black, but is mottled with light spots which are possibly

quartz and calcite. Under the microscope the rock is seen to consist of labradorite,

pyroxene, quartz, magnetite, pyrite, biotite and secondary calcite and chlorite. The

labradorite is hypidiomorphic, and forms an interlaced network of poWsynthetically

twinned, lath-like crystals which include in their interstices the remaining minerals.

The pyroxene is quite bright and exhibits no crystal outline; in a few cases it is found

altering to chlorite. The quartz is clear and exhibits liquid and gaseous inclusions, but

is present in only small quantities. ^Magnetite and pyrite are fairly abundant, but

show no distinct crystal outline. Biotite is present in very small quantities, and is

usually partially altered to chlorite.

On leaving this lake we followed the outlet to a small lake on the Scaborik river

which flows into Quinquaga lake. An outcrop of gneiss was noted about a mile from the

mouth of the outlet of the lake at five miles, but no other rock was found in place until

we came into the main river, where at a point about two miles east of the nine-mile

post an outcrop of quartz diorite schist, varying in texture from very compact to

granitic, was found on the east side of the river at a rapid which has a fall of about
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twelve feet. This schist shows in the hand specimen of the coarser material hornblende,

quartz, orthoclase and plagioclase. Under the microscope the fine grained material

shows hornblende, quartz, orthoclase, magnetite and traces of chlorite. The hornblende

is very minute and in some cases idiomorphic, but the other minerals show no crystal

outline. About a quarter of a mile further north is another outcrop of quartz diorite

gneiss, which is on the west side of the river near a rapid having a total fall of about

twenty-five feet. This rock is distinctly banded and consists of hornblende, quartz,

orthoclase and plagioclase. In texture, the hand specimen is granitic, and the entire

exposure is referred to the Keewatin. About a mile farther north, and at a rapid

having a fall of twenty-five to thirty feet, biotite gneiss of Laurentian age is found

associated with pegmatite. This gneiss is made up of quartz and orthoclase with

about ten per cent, of biotite and chlorite.

On the first portage after leaving Quematurobkistegong lake is a dark biotite

gneiss, with strike N. 30° E., and the dip nearly vertical. No sample of this was taken,

as it apparently was of the same composition as the rock at the last outcrop mentioned.

At this point is a rapid or fall with a total drop of about twelve feet, which would

furnish very good waterpower. Two other rapids were noted between this point and

Quinquaga lake, but the writer was unable to estimate the height, as it was necessary

to cut portages from a quarter to a half a mile long, and the entire rapid could not

t*o seen from any one point in either case. At the lower rapids, at a point about

twenty chains east of the line at twelve miles twenty chains, is a gray gneiss com-

posed of biotite, quartz and orthoclase. This rock is almost granitic in texture and

although a certain banding is to be seen, it was not sufliciently distinct to permit of

accurate observations as to strike and dip. The rock appears as a ridge extending

almost north and south.

Diorite Schist on Quinquaga Lake

Just south of the inlet of Quinquaga lake and about twenty chains west of the

twelve mile post is a compact diorite schist, which in the hand specimen appears almost

identical with the rocks found by Prof. Coleman near lake Nipigon and referred by him

to the contact zone of the Laurentian and Keewatin. In the hand specimen this rock

is seen to be banded, the darker bands being made up of hornblende and orthoclase, and

the lighter bands of quartz and orthoclase. In texture the rock is compact to fine

granitic. Under the microscope the dark bands are found to be composed of green

hornblende, which represents from sixty to seventy per cent, of the rock. The remainder

is made up principally of orthoclase which is altering to kaolin, but one or two par-

ticles of a plagioclase which approaches andesine in angle of extinction were observed.

No quartz was seen in the thin section, although a few particles were noted in the

hand specimen near the contact of the light and dark bands. The strike of this

rock is N. 40° E., and the dip is nearly vertical, so that if this rock were produced

it would be found outcropping only a few chains west of the biotite gneiss, which was

found north of the lower rapids of the inlet to this lake.

On an island about a mile west of ten miles forty chains diorite schist is again

found, having the same strike as the last mentioned outcrop. This rock shows bands

of quartzose material, apparently the same as the light bands of the last mentioned

outcrop. In the hand specimen the dark bands are found to be identical in appearance

and in mineral composition with the rock from the last mentioned outcrop. In

weathering, the feldspars in both cases were pink to brown, and the hornblende shows

very little alteration. In the outcrop under consideration the hand specimen shows

hornblende and orthoclase. Under the microscope the hornblende is found to comprise

about sixty per cent, of the rock, the balance being kaolinized orthoclase, with a few

particles of quartz and pyrite. About two miles west of this last outcrop, is another

outcrop of hornblende gneiss of granitic texture. This rock consists of bands which

in the hand specimen are apparently composed of hornblende and orthoclase alternating

with narrower bands made up of quartz, orthoclase and small amounts of biotite. The
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darker material when viewed under the microscope shows green hornblende, a small

amount of quartz, orthoclase and a few particles of magnetite. The hornblende is

distinctly pleochroic. The orthoclase is much kaolinized, and shows some traces of iron

hydroxide which gives a pink tinge to the hand specimen. A few crystals of plagioclase

were noted, and scattered throughout the mass are small crystals which appear to be

apatit-e. This rock like the last mentioned has a strike of N. 40° E., and a dip nearly

vertical.

On a point about twenty chains east of fourteen miles fifty chains is a basic phase

of this rock. At this point the rock apparently is made up almost entirely of horn-

blende with a few streaks of quartz and orthoclase, and may be classed as an amphib-

olite. Very little trace of gneissic structure was noticed here, though about ten chains

farther north the rock is distinctly gneissic. A point of interest connected with this

basic phase is that it is about the centre from north to south of the hornblendic rocks,

and may possibly be a basic segregation. Under the microscope this rock is found to

be almost entirely composed of hornblende with a very little kaolinized orthoclase as

its only other constituent. Although quartz was seen on one side of the hand specimen

in masses of fairly good size, no trace of it could be found in the thin section.

Outcrops of diorite gneiss were also noted on the lake shore two miles east of fifteen

miles twenty chains, one mile east of the sixteen-mile post, and two miles east of the

seventeen-mile post, but no samples of these outcrops were taken, inasmuch as they

exhibited no peculiarities to distinguish them from those at the south end of the lake.

It is worthy of note, however, that the rocks at the north end of this lake have a strike

of nearly north and south with the dip nearly vertical, and the general direction of the

lake changes with the alteration in the strike of the rocks so that while the south end

of the lake extends nearly N. 40° E., the north end extends almost due north and south.

On leaving Quinquaga lake three short rapids are found between this point and

the line, but none of these are more than three or four feet high, and in only one case

was it necessary to portage.

On the south shore of a small lake at seventeen miles fifty chains is a granitic

gneiss composed of quartz and orthoclase with a very small amount of biotite. In

addition to these constituents considerable epidote and a few particles of pyrite are

present in the rock. On the northeast shore of this same lake is biotite gneiss which

in the hand specimen appears distinctly banded. The rock is quite fresh in appearance,

and contains about twenty per cent, biotite, the balance being quartz and a feldspar,

probably orthoclase. This rock strikes X. 45° E., and dips 45° S.E. Both of these

outcrops are to me referred to the Laurentian.

Keewatin=Laurentian Contact

About three-quarters of a mile east of eighteen miles twenty chains is a banded

diorite gneiss of granitic texture. The rock is made up of narrow bands of dark

Jiaterial composed almost entirely of hornblende and orthoclase, while broader bands

consist largely of orthoclase with small amounts of quartz and a few particles of biotite.

This exposure is probably Laurentian, though it is quite close to the contact of the

Laurentian and Keewatin.

At eighteen miles thirty chains and again at nineteen miles outcrops of biotite

gneiss were found which are of Laurentian age.

At nineteen miles ten chains a compact diorite schist occurs which shows the contact

phase between the Keewatin and Laurentian before mentioned as being like that found

by Prof. Coleman near lake Nipigon." This rock has a strike N. 25° E. and dip 60° N.W.

In the hand specimen it appears banded, the darker bands being composed largely of

black hornblende with somewhat altered orthoclase associated with it. The lighter

bands are olive green in color, and show green hornblende with orthoclase. Under the

< See p. 100.
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microscopo the rock is found to be composed of about sixty per cent, hornblende and

the remainder about equally divided between quartz and orthoclase. This same rock

is found outcropping at nineteen miles twenty chains.

At nineteen miles forty-five cliains is a dike with a strike of N. 45° E. The borders

of this dike were not seen, so that its width is unknown. The color of this rock is dark
brownish green and it shows lath-like plagioclase, magnetite and augite in the liand

specimen. In texture it is fine granitic, or as the crystals of plagioclase are lath-like,

we might say diabasic. Under the microscope the rock is found to be composed of

labradorite, augite, magnetite, pyrite, quartz and secondary calcite and chlorite. The
labradorite is largely altered to calcite but shows that it was formed in lath-like crystals

which enclose the other minerals in its interstices. The augite is altered on the edges

to chlorite and shows considerable twinning. The quartz contains liquid and gaseous

inclusions.

On the south side of the lake at twenty miles are three outcrops of Laurentian
gneiss and granite. The most westerly outcrop is composed of bands of granite gneiss,

pegmatite and chlorite schist. An outcrop of similar material was found on the line at

nineteen miles sixty-six chains. The strike of these rocks is about N. 30° E., although

local variations are found. Samples from the outcrop on the lake show the granitic

and pegmatitic bands to be composed of quartz, orthoclase and biotite. The chloritic

material is composed almost entirely of chlorite, which is derived from the alteration

of hornblende and is possibly a bit of included Keewatin rock. The other two outcrops

on the lake are fine grained biotite granite gneiss, which in the hand specimen shows

very little trace of the gneissic structure. The rocks are composed of quartz, ortho-

clase and biotite, and in places traces of epidote are found. A thin section of the

rock at the east end of the lake shows orthoclase, plagioclase, quartz, biotite and

titanite. The orthoclase is considerably decomposed, showing kaolin along the lines of

cleavage of the crystal particles. The plagioclase is apparently andesine.

At the east side of the lake at twenty miles forty chains is a granite gneiss contain-

ing epidote. Directly west of this on the west shore of the lake is a granite containing

inclusions of diorite gneiss. The granite is supposedly Laurentian in age, while the

hornblendic rock is probably Keewatin. A" sample taken at the contact and containing

both rocks shows in the granite quartz, orthoclase, biotite and traces of hornblende.

The diorite gneiss is apparently made up almost entirely of hornblende with some
feldspar. A thin section at the contact shows the granite to be made up of quartz,

orthoclase, plagioclase, biotite. hornblende, titanite and a trace of magnetite. The
orthoclase is considerably altered to kaolin. The plagioclase is apparently andesine.

The diorite gneiss is composed of about sixty per cent, hornblende, with the balance

orthoclase and plagioclase. The orthoclase in this rock is not so much altered as in

the granite.

At twenty-one miles ten chains is an outcrop of biotite granite gneiss which is

almost level and is only at a slight elevation above the surrounding swamp. The rock

has evidently been worn smooth by glacial action, but the surface has been decomposed
to some extent, so that polishing and glacial striae were not observed. The strike of this

rock is N. 50° W., but on account of the level surface the dip could not be taken.

A Complex Outcrop at 23 Miles

On top of the mountain at twenty-three miles is an exposure of an altered

pyroxenite which is cut by granite and quartz veins enclosing diorite gneiss. This

complex outcrop probably represents both Laurentian and Keewatin rocks. A few

chains east of the line at about twenty-three miles ten chains this complex rock is cut

by a dike about two hundred feet wide striking N. 30° TV., and having a nearly vertical

dip. In textiire the rock from this dike is fine granitic and it shows plasioclase. pyrite

and magnetite, but the other dark minerals cannot be identified in the hand specimen.

Under the microscope the rock is found to consist of labradorite, augite, magnetite.
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pyrite and chlorite. The labradorite forms the characteristic intergrown network

common in a diabase. The augite is usually bright and without any crystal outline,

having been formed in the interstices in the labradorite. The magnetite and pyrite

are irregular in outline, and apparently were formed after the labradorite. as they

enclose in one or two instances crystals of the latter.

About half a mile west of the line at twenty-three miles fifty chains is another out-

crop of diabase, which has the same strike and dip and is about two hundred feet

across About ten chains west of this exposure is a dike about three hundred feet

across with the strike N. 40° W. and dip vertical. This latter exposure consists of a

rock which in texture is almost identical with the one at twenty-three miles ten chains,

and under the microscope the same minerals are found, but the feldspars are less

altered. The dike to the east is finer grained than either of the other two outcrops,

and the only minerals which can be distinguished in the hand specimen are plagioclase

and a few particles of pyrite. Under the microscope this last rock is found to show

a characteristic network of labradorite with pyroxene and magnetite in the inter-

stices. Considerable secondary calcite is present owing to the partial decomposition of

the labradorite, and the pyroxene shows some alt-eration to chlorite on the edge of the

crystals. These dikes cut a biotite gneiss which is interbanded with pegmatite and

which has a strike N. 30° E. The pegmatitic bands are composed almost entirely of

orthoclase with small amounts of quartz. The gneissic material is the characteristic

biotit© granite gneiss of Laurentian age..

This same gneiss occurs on the line at twenty-three miles seventy chains, and at

that point contains a segregation of coarse-grained amphibolit-e, which is about two

feet wide and ten feet long. Under the microscope this amphibolite is found to consist

almost entirely of hornblende containing inclusions of biotite and orthoclase. A very

little quartz is also present. In view of the fact that granite enclosing diorite gneiss

was found at the twenty-three mile post, it is but fair to assume that this apparent

segregation may be but an inclusion of Keewatin rock which has re-crystallized somewhat

slowly.

Biotite Gneiss

Biotite gneiss which apparently is of the same age as that found at twenty-three

miles seventy chains is found at twenty-four miles sixty chains and continues from

that point about ten chains to the north. It is again found at twenty-seven miles twenty

chains, and at this point is quite contorted, showing what is apparently cross-bedding

or the formation of lenticular masses. On account of this contortion it was impossible

to get the dip, but the general strike of the rock is about N. 20» E. The rock is

composed of quartz, orthoclase, biotite and a few particles which appear to be horn-

blende.

At twenty-seven miles seventy chains is a large exposure of biotite gneiss having

a strike of N. 30° E., and dip 73° S.E. This outcrop extends from about twenty-seven

miles sixty-six chains t-o a little beyond the twenty-eight mile post, and was followed

for about five chains east and west of the line. A few streaks of pegmatite were found

near the southern edge of the exposure, but in general the rock is of a fine granitic

texture showing its gneissic character only in the field. The rock is light gray in color

and is similar in appearance to Barre granite. At about twenty-eight miles twenty-five

chains is what is apparently a continuation of the same rock, but the strike is N. 55° E.

and the dip 40° N.W., so that between these two outcrops we apparently have the

eroded summit of a tilted anticlinal fold similar to one noted later.* Most of the rock

at this point consists of quartz, orthoclase and biotite, forming a rock of fine granitic

texture, which in the hand specimen cannot be distinguished from the rock last

mentioned. A few segregations of coarse hornblende were noted, but these do not seem

to form any essential part of the rock mass, and are probably to be considered as included

rock fragments of slow re-crystallization.

5 See p. 118.
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From this last mentioned outcrop up to thirty miles twenty-five chains the country
is sandy, in some cases sandy loam, and no rock outcrops were noted. At this last
mentioned point, however, there is a small lake about half a mile long, which has
at ita east end an outcrop of biotite gneiss associated with granite. The exposure
is small and not well enough developed to show the strike and dip. From this lake
to Obakamaga lake the country is covered with a sandy loam. Going east
on Obakamaga lake rock outcrops are found very frequently, but all of them are
composed of biotite gneiss, granite, pegmatite and syenite, which are undoubtedly
Laurentian in age. About two miles east of the line on the south shore of the lake a
small amount of graphic granite was found in an exposure of pegmatite. This material
is almost fibrous in texture, the fibres of quartz and orthoclase being from one to two
millimetres across and about three inches long. Aside from this occurrence of graphic
granite no peculiar features were noted in the rocks on this lake which would distinguish
them in any way from the rocks found on the first four miles of the line and at other
places which are not near hornblendic rocks. About fifteen chains east ot the line the
rock strikes N. 30° E., and dips 70° S.E. About four miles east of the line the strike is

N. 30° E., and the dip is to the northwe.st, probably about 30°, but as the only place

where the dip could be taken was under water it was impossible to get it exactly. About
a mile farther east, however, a dip of 30° was found.

About midway between Obakamaga lake and Trout lake is a small outcrop of rock

which is very much contorted and looks almost like a fused conglomerate. The bulk

of the rock is acid in character, while some bands and lenticular masses are extremely

basic. The more basic portions are essentially diorite and are made up of hornblende,

orthoclase and plagioclase. No quartz could be found, either in the hand specimen or

under the microscope in this portion of the rock. The more acidic portions consist

of orthoclase, plagioclase, biotite and titauite, with a few particles of quartz, and

the rock is evidently a biotite syenite. The biotite is altering to chlorite. The orthoclase

is considerably kaolinized so that in the hand specimen it appears white. The titanite

is idiomorphic and is evidently the first mineral to separate from the magma. The

bulk of the exposure is undoubtedly Laurentian, but it is probable that the diorite

is included Keewatin.

Biotite Titanite Granite at Trout Lake

On the west side of Trout lake is an outcrop of biotite titanite granite or granite

gneiss, in a nearly horizontal position, but dipping slightly to the southeast. In

the hand specimen this rock is seen to be composed of quartz, orthoclase, titanite

and a small amount of biotite. The dark minerals probably do not compose more

than five per cent, of the rock. A prism and orthodome are visible in some of the

crystals of titanite, and as these crystals are perfect in outline while the rest of the rock

IS made up of minerals which do not have distinct crystals, it is evident that this is

the first mineral to separate from the magma. This rock is especially interesting as

the only one found on the trip in which well formed crystals of any kind occur. The

most abundant mineral in this rock is orthoclase and with it is associated plagioclase

which extinguishes at about 4° to G*'.

On coming back to the line the first half mile north of Obakamaga lake showed no

outcrops of rock, the country being covered with a good sandy loam. The country slopee

gradually upward and at thirty-one miles seventy chains there is an outcrop of biotite

granite gneiss which has a precipitous cliff about fifty feet high on the north side. The

rock at this point varies in texture from a biotite schist to a pegmatite, but on account

of its contorted nature the dip and strike could not be taken. The minerals composing

these rocks are biotite, quartz, orthoclase and magnetite, all of which are visible to

the naked eye. At thirty-two miles forty chains an outcrop of very similar gneiss is

found which forms a ridge running in a northeast and southwest direction down to the

lake, about a quarter of a mile west of the line, and extending parallel to the inlet of

this lake for nearly a mile east of the line.
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At thirty-three miles ten chains is a large outcrop of biotite gneiss which shows
alternating bands of fine and coarse granite. In some cases the rock approaches
pegmatite in character. In the hand specimen the fine grained material is seen to

consist of orthoclase, quartz, biotite and occasionally grains of magnetite, while the
coarser material consists almost entirely of quartz and orthoclase. Under the microscope
the finer material exhibits orthoclase, plagioclase, quartz, biotite and muscovite. The
orthoclase is considerably decomposed, giving rise to kaolin and small amounts of iron

hydroxide. The plagioclase shows the extinction angle of andesine. Hand specimens

of the rock show almost no traces of the gneissic structure though it is quite prominent
in the field. The strike is N. 45" E. The outcrop extends for nearly half a mile north

of this point. On the small lake about a mile east of the thirty-four mile post a ridge

of apparently the same rock is found outcropping in the north shore, although no out-

crops were noticed between these two. Another outcrop of what was apparently the

same rock was found on the line at thirty-four miles twelve chains. This outcrop has

the same strike as those last mentioned.

On the north shore of a small lake at about thirty-four miles forty chains an
outcrop of gneiss and pegmatite is found. The rock is well exposed here and exhibits

glacial strise with a direction of N. 32° E. The strike of the rock is N. 45° E., dip
30° S. The hand specimen shows orthoclase, quartz, biotite and titanite. Near the
thirty-five mile post, similar rock is found which shows a distinct gneissic character in

the hand specimen and has a strike of N. 45° E. In this rock no titanite was observed.

The same rock continues up to thirty-five miles ten chains where the summit of the

ridge between the lake at thirty-four miles forty chains and the lake at thirty-five

miles forty chains is found.

Gran te Gneiss and Hornblende Gneiss

The lake at thirty-five miles forty chains extends in a northwest and southeast

direction and is a little more than half a mile long. The outlet is at the southeast, and

it flows into another small lake having the same direction and extending for about a

quarter of a mile to the southeast. On the west end of the upper lake is a rounded mass

of granite gneiss, while on the north side of the lake about ten chains east of the line

is an exposure of gneiss which has a granitic texture. In the hand specimen this rock

shows quartz, feldspar and biotite. The rock is quite dark on the exposed surface and

this dark color is possibly due in part to smoke from forest fires, though much of it

comes from oxidation of iron present in the rock. Under the microscope the minerals

composing the rock are found to be quartz, orthoclase, plagioclase, biotite, titanite

and secondary chlorite. The orthoclase is considerably kaolinized and shows much

limonite included with the kaolin. The plagioclase is apparently andesine. The

titanite is idiomorphic and apparently was the first mineral to crystallize. The biotite

is largely altered and is giving place to chlorite. The rock is much brecciated and

shows cracks, filled with fragmental material, which extend entirely across the thin

section. Although this rock has been so shattered, there apparently has been very

little gliding along the lines of fracture as crystals of quartz and orthoclase which have

been broken and separated by a band of fragmental material about one-tenth of s

millimeter wide, show less than one-fiftieth of a millimeter movement in a latere^

direction. Except for this brrcciation and recementing the rock appears to be n

typical granite. Other outcroy); of similar material are found a little farther east on

the shore of this lake and on tl'o linr vp to about thirty-six miles forty chains.

.\t thirty-six miles forty chnin> tl'o mck changes in its character, and the outc-^'P'^

a-1 to thirty-seven miles ppvontv-rio:lit ch-^iMs show hornblende gneiss together vith

hir;iM^n(!o. biotite gneiss mid noo-mntito. The crentor part nf these outcrops is looked

rpoii 1 V thi' writer as l..nnrontinn. Ijiit the liornl)lende gneiss is considered to be

Keo vati 1.

At tliii ty-eight miles fortv chr.ins is n Irrge exposure ol rnok composed nf biotite

schist, biotite granite and hornblende gneiss. This mass of rock is much distorted so
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that it is impossible to get the strike and dip, but the ridge runs N. SO" E. In some
places the banding of the gneiss corresponds in general direction to that of the ridge,

but in other places it extends in an east and west direction. The biotite granite
and gneiss are apparently the same in mineral composition and consist of quartz,

orthoclase and biotite. The hornblende gneiss is very similar in appearance to that
found near the inlet of Quinquaga lage about twenty chains west of the twelve-mile

post. It, however, contains only about fifty per cent, hornblende, the balance being

made up of orthoclase. This hornblendic material is probably an intrusion of Keewatin
in Laurentian gneiss.

A Buulder-strewn area

Five chains farther north is a creek flowing nearly west through a valley which
broadens out to tlie west and northwest into a flat nearly half a mile wide. The soil

of this flat is a sandy loam but is strewn with glacial boulders. The entire region here

for a mile or two, and in fact most of the way back to the lake at thirty-five miles

forty chains, bas been stripped by forest fires, and for much of the distance the country

is strewn with fallen timber which renders it exceedingly difficult to travel even without

a load. The country between this creek and the mountain which, looms up at thirty-

nine miles twenty-five chains has been almost entirely cleared of forest growth, and
at the same time the fallen timber has been burned, so that the nature of the soil could

be observed. Although the latter was a fairly good sandy loam, it was covered with

boulders, and in all probability represents the condition which would be found in most

of the valleys up to this point, were they cleared out.

At thirty-nine miles twenty-five chains on the south side of the mountain is a dike

about twelve feet wide cutting biotite granite gneiss. The dike strikes N. 10*" E., and
dips 85' W. The gneiss strikes about N. 60" E., and dips about 75° S.E. This gneiss is

a typical example of the Laurentian gneisses and is composed of quartz, orthoclase and
biotite, and in addition small amounts of titanite which are visible to the naked eye.

Associated with the gneiss are bands of pegmatite which contain the same minerals as

the granite, except that no titanite was observed. The dike is dark green to black,

and in the hand specimen is almost felsitic, but lath-like crystals of plagioclase can

be distinguished, though none of the other minerals can bo determined in the hand
specimen. Under the microscope the rock is apparently porphyritic and shows

labradorite. augite, quartz and magnetite. The augite is nearly colorless and occurs

as the porphyritic mineral through showing no distinct crystal outline. The plagioclase

corresponds in angle of extinction to labradorite, and is arranged in stellate groups

forming a somewhat intergrown network of lath-like crystals which enclose smaller

masses of pyroxene, together with small particles of magnetite and quartz.

Hornblende Schist and Granite

At thirty-nine miles fifty-six chains is an outcrop of hornblende schist interbedded

with masses of pegmatite. The exposure extends for about five chains to the north

and strikes N. 60° E., dipping 75° S.E. The rock consists of hornblende and orthoclase

and has a decided schistose appearance. The hornblende composes about fifty or sixty

per cent, of the rock mass, the balance being made up of pink orthoclase and small

traces of epidote. This exposure is considered to be Keewatin.

Just we,st of forty miles ten chains is a low rounded hill composed mostly of granite

and pegmatite, enclosing some masses of hornblende schist. This outcrop extends for

about twentj'-five chains west of the line and again is exposed on a mountain about

a mile to the southwest. Several boulders of mottled melaphyre were observed on this

exposure which are of interest as being different from any basic rock found in place

on the line. The surface of the outcrop at this point has been polished by glacial

action, but no distinct stride were noticed. The granite in the hand specimen shows

quartz, orthoclase, biotite. muscovite and a few garnets. The pegmatite apparently

has the same mineral composition. The general direction of the ridge is N. 28° E. The

8 M.
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hornblende schist which is enclosed in the granite usually has a strike of about N. 70°

E., and a dip ot 54° N.W. On comparing this strike and dip with the strike and dip

of the hornblende schist about half a mile south of this point, it will be seen that the

rock here has been considerably contorted by the intrusion of the granite. In the hand

specimen this schist is very compact, and is apparently composed almost entirely of

hornblende. In general appearance it is very similar to the hornblende schist found

on the Height of Land portage between the Pic and Making Ground rivers, but is a

little coarser." Under the microscope the rock is found to be composed of about sixty

per cent, of green hornblende, iwenty per cent, orthoclase and ten per cent, quartz,

and is apparently the same in composition as the outcrop of schist at the head of the

Pic river. This ridge of granite enclosing hornblende schist extends to the northeast

as a line of low hills.

At forty miles sixty chains is a similar exposure of coarse granite, which is com-

posed almost entirely of orthoclase and quartz, but also contains a small amount of

biotite. Enclosed in the granite are large masses of hornblende schist which in some

instances are much curved so that they show no characteristic strike and dip. Cutting

both the granite and the hornblende schist are three dikes striking N. 47" W., and

standing nearly vertical. One of these dikes has apparently been faulted. The

hornblende schist at this point is not quite so dark as that found with the

last mentioned outcrop, but is composed of about fifty per cent, hornblende, and

the balance orthoclase, with a few grains of quartz. It is, however, much the same

type of rock except that it is coarser grained, which fact is probably due to slower

crystallization, or to the intrusion of diabase which permitted the crystallization to

continue for a longer period of time. The diabase shows in the hand specimen a few

lath-like crystals of plagioclase. but none of the dark minerals can be identified. In

color it is nearly black and its texture is felsitic. Under the microscope it shows

labradorite, augite, pyrite, magnetite and quartz. The labradorite forms the typical

network of lath-like crystals characteristic of diabase, and the remaining minerals are

grouped in the interstices. Certain portions of the rock have solidified without com-

plete crystallization, and show a ground mass of minute particles whose nature cannot

be determined. Xo glassy particles were noticed, but these masses seem to be made

up of microlitic particles of the same minerals as the rest ot the rock, which on account

of rapid cooling could not take on their characteristic crystal form. The granite at

this point is considered to be Laurentian, while the hornblende schist is looked upon

as Keewatin.

Exposures of granite with similar inclusions of hornblende gneiss are found on the

southeast side of the lake at forty-one miles forty chains. The character of the

hornblende schist is identical with the last mentioned outcrop, and the granite contains

the same minerals and in some places shows a gneissic structure. Other outcrops of

this same rock are found at several places on the line up to the forty-three mile post.

At forty-three miles seven chains is an outcrop of pink granite associated with

gneiss. The granite shows in the hand specimen quartz, orthoclase and biotite, and of

these three minerals the orthoclase apparently composes about sixty to seventy per

cent, of the rock mass. Under the microscope the rock shows, in addition to the

minerals mentioned above, plagioclase and chlorite. The rock exhibits a brecciation

similar to that noted in the granite at thirty-five miles forty chains. The orthoclase

is more or less kaolinized and shows considerable ferric oxide. The pegmatite is the

sam.e in composition as the granite. This same body of rock extends west of the line

and was found in a valley nearly half a mile west.

About five chains west of forty-three miles thirty chains is a fine grained biotite

gneiss in contact with a pink granite which is made up almost entirely of quartz and

feldspar, but contains a trace of biotite. In the hand specimen the gneiss is very

similar in app'earance to the granite found at the first mile post on the line, and shows

in the hand specimen the same minerals. Under the microscope the rock is found to be

«See page 132.

8a M.
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composed of quartz, orthoclase, plagioolase and biotite. The orthoclase shows com-

paratively little kaolinization and only faint traces of included ferric oxide. One

small crystal of magnetite was observed in the section. The plagioclase is apparently

andesine, and some of it shows zonal extinction from about ten degrees to only cue or

two degrees, which apparently indicates a gradation from andesine to albit-e.

l^urentian Gneiss and Keewatin Schist

On the lake about a mile west of this point is a large number of exposures of

biotite granite which in some cases exhibits gneissic structure. The lake was followed

nearly to the southwest end, and all the outcrops noted to the south and west of this

point are Laurentian granites and gneisses. About half a mile west of forty-three miles

thirty chains the Laurentian gneiss gives place on the north to a compact hornblende

schist having a strike which varies from N. 90° E., to N. 70° E. This rock dips to the

soutn. In color the schist is dark greenish gray and is composed oi hornblende and

feldspar with traces of orthoclase. The schist is made up of particles of hornblende,

which are from a quarter of a millimetre to a millimetre across, but the rock is appar-

ently the same in composition as that found on the Height of Land portage at the head

waters of the Pic river, and also about thirty-five miles south of Lake Superior falls on

the same river, so that it is classed without hesitation as Keewatin.'

About five chains farther north biotite schist is exposed, and in this outcrop it is

coarser in texture than most of the schists seen up to this point. The strike and dip

of this rock are the same as for the hornblende schist, and apparently it is overlying

these schists, so that unless it may be looked upon as an overturned fold or part of an

overturned fold it would apparently be difficult to group this schist with the Laurentian.

The difficulty in continuing the Laurentian to the north except where the rock is

granitic in character is somewhat increased by the fact that much of the schist found

in the next ten miles contains garnet, and as these rocks are very similar in appear-

ance to roclcs of Grenville age found in the Muskoka District, and as garnetiferous

biotite schist on Mackay's lake is referred to the Huronian, it would seem reasonable

to class these schists at least as Post-Keewatin. On account of the difficulty, however,

of making any correlation between the rocks found on the line and rocks of similar

mineral composition found in other places the writer has decided to group these biotite

schists, whether containing garnet or not, in the Laurentian.

Going from this lake to the long narrow lake which lies just northeast of it an

outcrop of Laurentian granite and pegmatite was found on the east side of the lake

about half a mile east of forty-four mil&s sixty chains. In the hand specimen the

granite is almost identical in appearance with Barre granite, quartz, orthoclase and

biotite being recognizable. Under the microscope quartz, orthoclase, microcline, plagio-

clase, titanite, biotite and magnetite are seen. The feldspars grade into one another,

and in most cases no characteristic angle of extinction can be obtained, as the crystals

seem to be developed with zonal characters. In one case, however, a crystal of ortho-

clase showed at one end an intergrowth with fine lamellse of plagioclase which extin-

guished at eight degrees and is evidently andesine. The titanite shows only one particle

which is not well crystallized. The feldspars are kaolinized to some extent and the

kaolinization progresses more rapidly along the lines of cleavage. The pegmatite shows

onlv quartz, orthoclase and biotite.

Garnetiferous Schist on Bad Piver •

At forty-four miles forty-one chains is an exposure of pink granite which probably

belongs to the same body as the last mentioned, and this gives place at fortv-five miles

twenty-eight chains to a biotite schist which strikes east and west and dips 60° S. This

schist was traced about three miles east of the line and forms the north and south banks

of the river for more than two miles, the river's course for this distance being almost

1 See pp. 132 and 134.
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due east. About three miles east of the line the river turns squarely to the north,

cutting across this outcrop of schist and forming a rapid about three ttet high at this

point. This rapid, however, was easily run in a canoe, and it was possible to come

up by hard paddling. The river was followed about three miles north of this point,

and the surrounding country was gently rolling, but showing at frequent intervals on

the west side of the river outcrops of gneiss

Jn going east from the line the schist was found about ten chains away to be

composed of quartz, biotite and orthoclase. In texture it is coarse gneissic. About

fifty chains east of the line the texture of the rock is fine gneissic, and in addition to

the biotite, quartz and feldspar, minute crystals of pyrite were observed. About a mile

and a halt east of the line the outcrops consist of alternating bands of biotite schist

and granite. In the hand specimen the schist appears fine grained and shows biotite,

orthoclase. quartz and garnet. The granitic bands are made up mostly of orthoclase

and quartz with small amounts of biotite. and at their contact with the schist show

a considerable amount ot almandite garnet. At the rapid where the Bad river turns

north the schist is composed of quartz, orthoclase and biotite. and in this place no

garnet was found. The rock on the line is compact, and although darker than some

of the biotite schists which are referred to the Laurentian. it has the same mineral

composition, being made up of biotite, quartz, orthoclase and andesine. This band of

schist may be looked upon as the southern limit of garnetiferous biotite schist, and

although schist which is free from garnet is found at many places within the region

where the garnetiferous schists are abundant, it seems to the writer that these schists

containing garnet should be separated from the Laurentian. although with the present

state of knowledge this cannot yet be done. In some cases it is more than likely that

even schists which contain no garnet but are otherwise like the garnetiferous schists

should be grouped as post-Keewatin.

An outcrop of biotite schist which in the field appears identical with the rock

found at forty-five miles thirty chains occurs on the line at forty-five miles fifty-one

chains Another outcrop consisting of bands of biotite gneiss and granite appears at

forty-six miles ten chains and continues about ten chains north. The strike of these

rocks is almost east and west. In the hand specimens the gneiss shows quartz, ortho-

clase and biotite. while the granitic portions are almost entirely feldspar with small

amounts of quartz and traces of biotite.

Pesnnatite an J Biotite Schist

At forty-six miles thirty-two chains coarse pegmatite consisting of quartz, orthoclase,

biotite and muscovite is found. Tlie color of the rock is pink or flesh-color. At forty-

six miles forty-four chains the rock is granitic in texture and is composed of quartz,

orthoclase, biotite, a little muscovite and almandite garnet. This same ridge of rock

extends to about forty-six miles fifty-two chains, and there exhibits decided gneissic

.'•tructure, being composed of quartz, orthoclase and biotite. The strike is X. 70" W..

while it dips 60" S.W. About twenty feet west of the line on the north shore of a small

lake at forty-six miles sixty chains the summit of a tilted anticlinal fold was noted.

Part of the rock had been removed by some agency, leaving a small opening which

permitted of measurement of strike and dip. The dip of the north and south sides,

a foot or two below the summit of the fold, was found to be the same and measured

70° S.W. The strike at the north side is N. 75° W.. while that of the south side is

N. 65° W. The summit of the fcld is sharply tilted and dips 40° X.W. The rock at this

point is biotite gneiss and a coarse biotite granite. The same rock is found on the

summit of the mountain at the forty-seven mile post and exhibits a decided gneissic

character, showing a strike of X. 70° to 75° W. This rock is not much altered and is

composed of quartz, orthoclase. plagioclase and biotite. Xo thin section was made,

but the feldspars appear bright and show little trace of kaolinization. In one specimen

small particles of magnetite were observed. This exposure extends about fifteen chain?
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north of the forty-seven mile post and ends in a nearly vertical cliff at the north. The
rock was followed about a quarter of a mile to the east, and was there found exposed
as a vertical cliff about a hundred and hfty feet high.

At forty-seven miles thirty chains is an outcrop of fine pegmatite or coarse granite,

showing crystals of orthoclase and quartz from three-quarters of an inch to an inch

across. The outcrop is a small one, and does not extend more than a chain. It appar-
ently was not extended to the east and west, but merely formed a small elevation in

the midst of the marsh. Another elevation four chains to the north is made up of

biotite gneiss showing quartz, plagioclase and biotite, and having a strike of N. 85° W.,
dip 80° S. Almandite garnet is present to some extent in certain bands of this rock,

but is not abundantly distributed throughout the mass. Biotite gneiss of somewhat
granitic texture, but otherwise the same as the last outcrop, is found at forty-seven miles

fifty-two chains, and has the same strike and dip as that last mentioned.

At forty-eight miles twenty chains biotite schist containing biotite, quartz and
orthoclase, again outcrops, and six chains farther on is a schist which is apparently

the same. This latter outcrop strikes N. 85° N.W., and dips 70° N.E. The rock in

addition to the minerals found at forty-eight miles twenty chains contains almandite

garnet in masses from a quarter of an inch to a half an inch across. Associated with

the garnetiferous schist are bands of granitic material composed of quartz, feldspar

and biotite. The same rock was again found at forty-eight miles forty-five chains with

strike N. 50° W., dip 88° N.E. ; also at forty-nine miles one chain, forming a ridge

which extended about five chains west of the line and about fifteen chains east of the

line. At the latter point the rock was so much contorted that strike and dip could not

be taken, but the outcrop extends in a northeast by southwest direction, and ends in

a precipitous cliff about fifteen chains east of the line. In texture the rock varies from

gneissic to coarse granitic and consists of bands made up of quartz, feldspar and

garnet, with or without biotite, alternating with bands composed of quartz, feldspar

and biotite. These rocks show a greater percentage of garnet than was observed in

any rocks up to this point, and are very similar to the Grenville gneisses.

At forty-nine miles sixty-six chains another outcrop of garnetiferous biotite gneiss

forms a hill about five chains wide. The exposure extends about ten chains west of the

line and five chains east. The strike of the rock is N. 85° W., and the dip 70° S.W.

The rock is distinctly banded, the lighter bands being almost free from biotite and

consisting principally of feldspar, quartz and a few scattered garnets, while the darker

bands contain possibly t^venty per cent, of biotite, an equal amount of garnet and the

remainder quartz and orthoclase. Under the microscope the light bands show ortho-

clase, plagioclase, quartz and biotite. The orthoclase is considerably kaolinized, while

the plagioclase has somewhat zonal extinction and probably is partly albite and partly

andesine. No garnet was noted in the thin section of the light band, although it is

present in crystals an eighth of an inch in diameter in the hand specimen. The dark

bands show orthoclase, quartz, andesine, biotite and almandite. The orthoclase is

somewhat kaolinized. A few particles of pyrite appear in the dark band, but none were

found in the lighter material. This rock continues to fifty miles thirty chains as a

series of ridges. At the latter point the banded structure is exceptionally well

developed, showing bands from an inch to four inches across with sharp lines of

demarcation. Here the strike varies considerably, and the bands are much curved.

A dike about two inches across is found a little west of the line at this point, but as

the entire length of the dike was only about four feet, and no other exposure could be

found in the vicinity, no sample was taken.

At fifty miles fifty chains biotite gneiss outcrops, and again at fifty miles seventy-

five chains garnetiferous biotite gneiss is exposed. Again at fifty-one miles twenty-

five chainfi and about five chains west of the line, there is an outcrop of biotite gneiss.

In this outcrop no garnet was noticed. About two chains west of the line at fifty-two

miles eighteen chains a small outcrop of garnetiferous biotite gneiss appears in the
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midst of a swamp. The strike is N. 80" E., and the rock is much folded, so that no

characteristic dip could be obtained.

An Agricultural Area

At fifty-two miles forty chain? a pink granite containing orthoclase and quartz

and a very little biotite forms a small knoll in the midst of a spruce swamp and extends

six chains to the north. This is the last outcrop of rock to be found up to nearly the

fifty-seven mile post. The country between these points consists oi handy knolls and

spruce swamps, and just west of fifty-three miles a lake about a mile in diameter gives

an opportunity of seeing the general character of this district. From this lake tho

country rises gradually in all directions, presenting a gentle rolling effect, and inas-

much as the soil is sandy loam it will probably furnish ten or fifteen square miles of

good agricultural land.

About a mile west of fifty-six miles sixty chains on the north shore of the lake at

tkat point is an outcrop of garnetiferous biotite gneis5 having strike of X. 80" E.,

dip 80" S.E. This rock is very similar in appearance to the Grenville, but for reasons

heretofore stated' it is referred to the Laurentian. The rock varies from a coarse

granitic to a very fine grained schistose texture. The coarser material shows a somewhat

mottled appearance, and is made up of orthoclase. quartz and biotite with occasional

inclusions of garnet. The feldspar and quartz are grouped together, and are entirely

surrounded by biotite, as it the rock were formed from a sedimentary rock compo.sod of

pebbles of argillaceous sandstone embedded in clay, which had been submitted to heat

and pressure so as to bring about a re-crystallization of the constituent materials.

Garnets up to an inch across are found in this rock. The fine grained sclii.st is similar

in composition to the granitic rock, but the minerals are distributed more uniformly,

ana ao noi give a mottled appearance.

At fifty-seven miles nineteen chains an outcrop of diabase was found which appar-

ently bad a strike of about X. 40° AV. The exposure consists of two or three isolated

masses about five feet wide and twenty-five feet long. X'o contact could be found with

other rock, as the diabase was bordered on both sides by sandy loam, but as the rock

was not particularly rounded it seemed to be a distinct outcrop and not isolated

boulders. The rock is considerably weathered and in the hand specimen is dark

greenish gray. Megascopically, it exhibits lath-like crystals of plagioclase and pyrite.

but the other minerals could not be distinguished. Under the microscope it is found

to consist of labradorite, augite, magnetite, pyrite. quartz and secondary calcite and

chlorite. The labradorite shows the characteristic network of polysyntheticall.v twinned

lath-like crystals. It is considerably decomposed, and shows the formation of much
y.econdary calcite. The other minerals are arranged in the interstices of the labradorite

network. The augite is altering to chlorite.

A Lake Shore of Gneiss and Granite

At fifty-ciglit miles thirty-six chains is a lake which is about three or three and a

half miles long and about a mile in greatest width. At the point where the line

crosses the lake the width is only about ten chains, and this is about the centre of

the lake from east to west. On the south shore at the point where the line crosses the

lake is an outcrop of biotite gneiss, and a coarse granite which in the hand specimen

shows quartz, orthoclase. museovite. biotite and apatitf. Under the microscope it

exliibits the same materials. The shores of the lake show manv outcrops of biotite

gneiss alternated with coarse granite, and the strike is uniformlv east and west with

a nearly vertical dip. The countrv is low and rolling and heavilv timbered On the

nort) shore of the lake about a mile west of the line a dike about a hundred and fifty

feet wide is found striking N. 20° E. and having a nearly vertical dip. At the contact

of this dike with the adjoining gneiss the rock is very compact, and in the hand

*• Seep. 101.
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specimen no minerals can be distinguished. In color it is black, but has a rusty coating
due to the oxidation of iron present in the rock. About the middle of the dike the
rock is coarsely granitic and exhibits plagioclase, augite and magnetite in the hand
specimen, but all gradations in texture between these two extremes can be found. This
dike furnishes an exceptionally good example of the eflEeet of slow cooling on the
tormation of a coarse crystalline rock. Under the microscope the fine grained material

near the contact is found to consist of lath-like crystals of labradorite in a dark ground
mass of augite, chlorite and magnetite. A section of the coarser material exhibits the

same minerals, but on account of the weathered condition of the rock it was not

possible to get sections showing the texture.

No outcrop of rock was found between this lake and the lake at sixty miles thirty

chains either on the line or in following the creek connecting the two. On the north

ehore of the latter lake, however, is an isolated rounded outcrop of gneiss which is

similar in appearance to that found on the lake at fifiy-eight miles thirty-six chains.

Outcrops of similar gneiss occur at sixty-one miles twenty chains and sixty-one miles

forty chains, and at tbe latter place it has a strike of N. 80" E., and a dip of 90° Thirty

chains farther north th'is same rock is found.

Granite and Pegmatite at 63 Miles

At sixty-two miles seventy chains granite and pegmatite are exposed and vary in

color from pink to gray. Both rocks show in the hand specimen quartz, orthoclase,

biotite and muscovit^. The exposure exhibits a glacial furrow about eitghteen inches

wide and having a direction of N. 45" E. No other rock was observed for more than three

miles, but at sixty-three miles sixty chains a sandy ridge rises above the level of the

swamp to the south and forms the southern shore of a small lake. The ridge contains

pebbles up to an inch in diameter mingled with sand, and has a direction of N. 35° E.

Inasmuch as this direction is nearly the same as most of the glacial markings found on

the line, the deposit is regarded by the writer as a kame.

A short distance east of the line, at sixty-five miles twenty-eight chains is an

exposure of pegmatite composed of quartz, orthoclase, and biotite. The rock is weathered

nearly white, and is rounded by glaciation, but shows no distinct glacial scratches.

Another outcrop of this same rock is found on the line at sixiy-five miles thirty chains.

These outcrops are ridges extending N. 35° E.. and it is possible that the direction of

the ridge is due to glacial action, as it is the same as that noted in the kame at sixty-

three miles sixty chains, though it seems more likely that bands of softer material

in the rock may have had this direction and thus caused the ice to take the same course.

A dike of diabase showing an outcrop about forty feet long and six feet wide is

found at sixty-five miles thirty-five chains. The exact strike and dip could not be

obtained on account of the vegetation covering the rock, but the general direction is

northeast and southwest. The surface is considerably weathered to a rusty brown, but

the less weathered portions are dark greenish brown, and show distinct diabasic texture

with its characteristic network of lath-like plagioclase enclosing the dark minerals.

Under the microscope the rock is seen to be made up of labradorite, augite, biotite and

magnetite. The labradorite is in typical lath-like crystals, polysynthetically twinned,

and is partially altered to calcite. The augite is bright and is in the interstices between

the crystals of labradorite. The biotite is present in very small amount, and is

partially altered to chlorite.

At sixty-six miles fifty-three chains is an outcrop of biotite gneiss with strike

N. 45° E., dip 80° S.W. This outcrop consists of alternating bands of dark schist and

lighter colored granitic material, and is probably Laurentian.

Diabase at 67 .Miles

At sixty-six miles sixty-five chains is a large outcrop of diabase, which extends for

several chains each side of the line. The strike is N. 10°-lo° W., but the exact direction

could not be determined, as the contact with the gneiss could not be seen. In texture
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the rock is granitic, and is weathered so that the hand specimen has a reddish brown
color. Plagioclase, magnetite, pyrite and augite are visible in the hand specimen.

Under the microscope the feldspar is seen to be hypidiomorphic labradorite, terming a

network of lath-like crystals enclosing in its interstices augite, biotite, magnetite and a

very little quartz. Eyrite was not found in the thin section, although seen in one or two

places in the hand specimen.

At sixty-seven miles is a line ot boulders or isolated outcrops of diabase, extending

in a northwest and southeast direction. No contact was found with other rock and in

consequence it cannot be stated positively that there is a dike at this point, but the

writer is of the opinion that such, is the case. The rock is fine granitic in texture, and

shows the same general appearance as the last mentioned except that it is not so brown,

and under the microscope the same minerals are found with the same characters, with

the exception that quartz was not identified.

At sixty-seven miles seven chains is an exposure of biotite schist of the same char-

acter as that noted at sixty-six miles fifty-three chains, and having the same strike.

At sixty-eight miles twenty-five chains is an outcrop of diabase about six feet

across, but no extension of the outcrop could be found in the woods near by, so that

it is possibly only a large boulder. It has the same characters as the diabase at sixty-

seven miles.

Biotite Gneiss and Garnetiferous Granite

Biotite gneiss, both coarse banded and granitic, is found at sixty-eight miles forty

chains, sixty-eight miles fifty-five chains, sixty-eight miles seventy chains and sixty-

eight miles seventy-five chains. At the last mentioned outcrop the rock is coarsely

banded, the dark bands consisting principally of biotite with orthoclase and some
quartz, while the light bands are gneissic and are composed mainly of orthoclase

and quartz with biotite in small quantities. This rock strikes N. 83° E., and dips

80° S.E. Cutting the gneiss at this point is a dike about one hundred and fifty feet

wide, with a strike of N. 35° W., and dip nearly 90°. The rock is dark colored and

varies in texture from compact to fine granitic. In the hand specimen the coarser rock

shows plagioclase, augite and magnetite. Microscopically, it is found to be composed

of an interlaced network of hypidiomorphic labradorite polysynthetically twinned,

while in the interstices are angite, biotite and magnetite. The compact material when

examined under the microscope is seen to be microporphyritic. with phenocrysts of

lath-liko labradorit-e and augite. The ground mass is dark, and is composed of biotite.

magnetite and a large mass of unindividualizod material which appears somewhat

chloritic.

At sixty-nine miles fifteen chains biotite granite gneiss is again found, and the

same rock is again seen fifteen chains further north on the south shore of a small lake.

These exposures have a coarse banded appearance, and are probably Laurentian. At
sixty-nine miles seventy-five chains is a coarse granite made up of orthoclase, quartz,

tnuscovite and magnetite. This outcrop extends X. 80° E., but docs not exhibit gneissic

texture. At seventy miles ten chains is a granite .showing in the hand specimen qiiartz,

orthoclase. plagioclase, biotite and occasional specimens of tourmaline. The surface of the

exposure is rounded and polished by glacial action, but no strife were observed. The out-

crop is a large one and extends for about fifteen chains east of the line. Most of the

rock is rather coarse grained, many of the crystals being nearly half an inch across.

Along with this material is a fine grained granite which shows under the microscope all

the minerals found in the coarser material, with the exception of tourmaline.

At seventy miles fifty chains is a gneissic outcrop of garnetiferous granit-e and a

biotite schist. The outcrop extends about eight chains north on the line and about
fifteen chains east, while the extension to the west is about three or four chains. This
rock strikes N. 80° E., and the dip is 75° N.W. The surface of the rock is rounded,
apparently by glacial action, and although the surface is much weathered, yet it is

not broken up to any extent, so that considerable difficulty was experienced in getting
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samples. The granitic bands are light colored, being composed of quartz, white feld-

spar, a small amount of biotite, and a few small purple garnets which sliow nu trace

of decomposition and are apparently almandite. No thin section of this rock was made,

and it is uncertain whether the feldspar is white orthoclase or albite. The schistose

hands are composed of quartz, orthoclase, biotite and chlorite.

At seventy- miles sixtj- chains is a lake which shows exposures of biotite gneiss on

the north and south shores. The direction of the lake is N. 70° E., and at the east end

is A large flat of two or three hundred acres overgrown with swamp grass. The rock

at this lake is biotite gneiss, and its strike is N. 80° E.

At seventy miles seventy chains is a gray biotite gneiss varying from hne schist

to rock which is almost granitic in texture. The granitic bands are gray and show
in the hand specimen biotite, feldspar and quartz. Under the microscope the rock is

found to consist of quartz, orthoclase, microcline, plagioclase which approaches ande^ino
in angle, biotite and muscovite. This outcrop strikes nearly east and west, and con-

tinues on the line nearly to the seventy-first mile post.

Exposures of Granite

At seventy-one miles ten chains is a ridge of granite which varies in texture from
a coarse pegmatite to a fine granite. It is bordered on the north by biotite schist and
the outcrop extends X. 85° E., for a distance of more than twenty chains east of the
line In places the schist is found included in the granite. The granite and pegmatite
show in the hand specimen orthoclase, quartz and biotite. Under the microscope the

biotite is seen to be almost entirely unaltered. The remaining minerals are shown to

be quartz, orthoclase, microcline, plagioclase which shows zonal extinction, and a little

muscovite. Xo sample of the schist was taken, but it is dark and consists of more than
fifty per cent, biotite. with the remainder orthoclase and quartz. This exposure is so

polished by glacial action, that in many places it is extremely difiiculfc to maintain a

foothold, but no glacial strife were observed.

At seventy-one miles thirty chains an exposure of granite, like the last mentioned,

is found on the west side of the line, and although the ground is high at the east of

the line the rock was not found outcropping on that side.

At seventy-one miles thirty-five chains a dike cuts the granite, and has a strike of

N. 25° W. The width of this dike is from one hundred and twenty-five to one hundred

and fifty feet. In the hand specimen the rock is mottled, particularly in the weathered

portions where the feldspar shows a brownish tinge. In the unweathered portions the

rock is dark greenish gray, and exhibits lath-like crystals of plagioclase, some magnetite

and augite. Under the microscope the rock is found to be made up of an interlaced

network of hypidiomorphic labradorite, with augite and magnetite filling the interstices.

A small amount of biotite altering to chlorite is observed. The augite is fairly fresh,

but around the edges is altering to chlorite.

At seventy-one miles thirty-seven chains granite like that last mentioned again

appeared, the outcrop extending about fifteen chains north and for some distance each

side of the line. The rock, however, is not all exposed, as there is considerable timber

growing upon it, and much of it is covered bj* moss and soil.

At seventy-two miles is an exposure of granite about one chain wide and extending

about five chams east and west of the line. The rock varies in texture from coarse to

fine granitic, and in the hand specimen shows quartz, orthoclase, biotite and black

tourmaline. Under the microscope the rock is seen to be composed of quartz, micro-

cline. plagioclase with zonal extinction, biotite and muscovite. The feldspars are

altered in a large measure to kaolin, and apparently the kaolinized material is due

to "the decomposition of orthoclase, although no characteristic orthoclase is identified

in the slide. The other feldspars are bright, and show almost no trace of decomposition.

Although the hand specimen shows good crystals of tourmaline, none of this mineral

was found in the thin section.
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At seventy-two miles ten chains is an exposure of Liotite schist banded with

granite and having a strike nearly east and west.

iCxtending from seventy-two miles forty chains to seventy-two miles fifty chains is

a granite containing inclusions of biotite gneiss. This granite varies in texture from

a fairly coarse pegmatite to fine granite, and shows in the hand specimen orthoclase,

quartz, muscovite and tourmaline. Under the microscope, the rock is found to consist

of quartz, orthoclase, plagioclase approaching albite in angle, and blue tourmaline.

No muscovite was found in the thin section, and it is abundant only in the pegmatitic

portions of the rock.

At seventy-two miles fifty-six chains the granite gives place to biotite schist with

strike N. 70° W., dip 78° S.W. No outcrop of rock was found between this point and

the south branch of the Pegutchewan river, but about twenty chains east of the line

at seventy-four miles sixty chains is a ridge of granitic rock about two hundred feet

high, which extends in a northeast and southwest direction. At seventy-five miles

threie chains is an exposure of granite and gneiss of similar character. Both these

rocks are banded and are made up of orthoclase, quartz and biotite.

At seventy-six miles thirteen chains is an outcrop of granite and biotite schist

having the same character as the last.

At seventy-six miles seventy chains is a ridge of granite and gneiss two chains east

of the line. This ridge is about a hundred feet high and extends nearly north and

south. The strike of the rock, as nearly as could be ascertained in view of its contorted

nature, is about N. 60° W. The rock varies in texture from coarse to fine granitic. The

coarser bands are made up almost entirely of orthoclase and quartz, with small amounts

of biotite. The finer grained material contains the same minerals, but the biotite

comprises about thirty per cent, of the rock.

At seventy-seven miles a granite which is apparently the same in composition as

that seen at seventy-two miles is found. "With this granite is gneiss with strike

N. 75° W., and dip 85° N.E. Twenty-three chains farther north is another outcrop

of similar material with strike N. 50° W., dip 80° N.E. The rock at this place consists

of bands of pegmatite and biotite gneiss. The gneiss is composed of biotite, quartz

and orthoclase, while the pegmatite contains in addition to these constituents black

tourmaline. This is the last rock outcrop found on the line south of the English river.

Down the Pegutchewan River

At seventy-eight miles fifty-four chains the line crosses the north branch of the

Pegutchewan river, and from that point to the English river the country is nearly

level and is covered by a dense spruce swamp. On reaching the Pegutchewan river it

was found that our supplies would^not be sufficient to take us more than twenty miles,

and in consequence the writer in ^company with Mr. Mitchell and Mr. Wm. Gregory

started down the Pegutchewan river with provisions for a week, in search of supplies.

On account of the necessity of travelling rapidly it was impossible to make any study

of rocks found. At the point where the line crosses the river the current is swift and

the stream very deep.

For a distance of about twenty miles the stream has a meandering course, and flows

through a country which is approximately level. The banks of the river are clay

covered with sandy loam and sand, and this country will when cleared make an

excellent agricultural region. The shores are burned to some extent and on these old

burns are groves of Banksian pine, balm of Gilead, birch and poplar. These burned

patches seldom reach to the river's bank, but a fringe of large trees is found nearly

the whole distance down the river. About four or five miles east of the line and again

about ten miles east of the line, outcrops of gneiss were observed, the first being south

of the river, and the latter near the point where the river turns north. Soon after the

river turns north there are two rapids with a total fall of about twenty-five feet, which

will furnish good water-power. At the foot of the lower rapids a large number of
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limestone pebbles of Lower Devonian age were observed, and rocks of similar character
were frequently noticed in the river gravels from this point north ; in many cases these

rocks comprised more than half the river gravel, and although no outcrop of this rock

was found in this vicinity, it is the opinion of the writer that the whole flat between
the Pegutchewan river and the English river was at one time, if not at the present,

underlain with this limestone. The river from this point to the cache of the Trans-

continental Railway Company is shallow, and has many rapids, and because of its

character it gets the Indian name Pegutchewan, or Shallow Current river. About six

miles east of the ninety-two mile post is a rapid with a fall of about twenty-five to

thirty feet. On the west bank at this point is an exposure of gneiss and granite

with inclusions of gneiss. About half a mile farther north is another outcrop of gneiss

on the east bank. Another rapid is found about a quarter of a mile to the north of this

last outcrop, and at the foot of the rapid is an exposure of granite gneiss which

outcrops on both sides of the river. Another rapid was found about half a mile farther

north with an outcrop of granite gneiss at the foot, and still another outcrop of gneiss

was noted on the east shore after paddling for about ten minutes. Two more shallow

rapids which were run with the canoe were just below this last outcrop, and finally at

about six miles east from the ninety-five mile post we came to cache 10 of the Trans-

continental Railway Company. Just opposite the cache on the east side of the river

is an outcrop of granite nearly a hundred feet high and with a face on the river abotit

two hundred feet broad. The forest here has recently been burned, and in consequence

the rock shows a rusty color, due to a change in the condition of the iron present. In

texture it is fine granitic, and shows in the hand specimen quartz, orthoclase, a few

striated crystals of plagioclase, and biotite. Microscopically, the rock is found to

consist of biotite, quartz with inclusions of zircon, orthoclase altering to kaolin, micro-

cline, and plagioclase which approaches andesine in angle.

In coming down the river although there is considerable fall it was noted that the

general level of the country away from the river bank remained about the same.

About three miles west of cache 10 is an outcrop of biotite gneiss, apparently of

Laurentian age. From this point to the Flint river no rock of any sort was seen.

In a few places the soil was examined and found to be a sandy loam. On the banks of

streams this loam is seen to be underlain with a yellowish clay. On the small river

which crosses the line at about one hundred and three miles, the river gravels consist

principally of limestone, sandstone and diabase, although scattering pebbles of granite

are seen. The banks consist principally of yellow clay which is covered with sandy loam.

Limestone on Flint and English Rivers

On going down the Flint river a buff limestone was observed in the bed of the

stream, but no outcrop was seen which was accessible. This limestone was found in place,

however, on the English river for about sixteen miles above its junction with the Flint

river, and samples were taken in two places. These samples contained three fossils

which have been identified as Atrypa reticularis, Stropheodonta, cf. pattersoni, and

Bhipidomella sp. These in connection with those listed by Mr. Neelands' would prob-

ably determine this limestone as Lower Devonian.

The crystalline rocks of the English river have been described by Mr. Neelands,

80 that the writer made no attempt to study them on the trip up the river. The

occurrence of limestone was noted about half way between cache lOA of the Trans-

continental railway and Spruce lake, and the shores of the lake showed several gravelly

beaches containing large quantities of limestone pebbles.

Making: Ground and Pic Rivers

On leaving Long lake we went up the Making Ground river for about twelve miles

to the Height of Land portage. At the foot of the first rapids on this river is a compact

hornblende gneiss associated with granite, and about two miles farther up is another

9Rep. Survey and Exploration Northern Ontario, 1901, p. 154.

9a M.
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exposure of the same material, which in the hand specimen shows the dark bands to

be made up principally of hornblende with some chlorite, while the lighter streaks are

composed of quartz and orthoclase. The strike of this last exposure is east and west,

the dip 53° S. Between the Making Ground river and Mud lake, at the head of the Pic

river, is a portage one and a half miles long (pedometer measurement).

At the west end of Mud lake is an outcrop of compact hornblende schist striking

east and west and dipping 68° N. In the hand specimen the minerals composing this

schist cannot be determined, but under the microscope it is found to consist of minute
particles of green hornblende with a very small amount of quartz and feldspar. This

rock is probably Keewatin in age. On the outlet of Mud lake is a coarse granite com-
posed of quartz, orthoclase and hornblende, with a few particles of magnetite. The
rock varies from coarse granitic to pegmatitic in structure.

On Mackay's lake, about a mile south of the inlet, is a dark schist which in the

hand specimen shows no minerals which can be identified, except a few pieces of

quartz. Under the microscope it is seen to consist of quartz and orthoclase, the grains

of which minerals are surrounded or nearly surrounded by small flakes of biotite. Two
or three garnets are to be seen in this material, and as heretofore this rock has been

classed as Huronian it may be looked upon, possibly, as a phase of the garnetiferous

biotite gneisses found upon the line at about fifty miles north of White river. This,

however, cannot be stated positively until work has been done on the extension of the

outcrops. Cutting this schist is a dike of diabase of fine granitic texture, which in the

hand specimen shows lathlike plagioclase and magnetite. Under the microscope it is

found to consist of labradorite, augite, magnetite and some secondary caleite and

chlorite. The texture is that of a typical diabase, consisting of an interlaced network

of lath-like crystals of labradorite, while in the interstices are grouped the augite and

magnetite.

Water Powers and Rock Formations on the Pic

Near the east end of Mackay's lake the rock consists of granite and biotite gneiss,

probably of Laurentian age. A sample of gneiss taken about a mile and a half from

the outlet, on the south shore of the lake, is composed of biotite, quartz and orthoclase.

Near the first rapids below Mackay's lake is a schist not distinguishable from the last

mentioned, which strikes N. 65° E., and dips 80° N. Four hours' run below the first

rapids is an exposure of granite on the west bank of the river. On the weathered surface

the feldspars are yellow, due to iron rust, and in fact the entire surface is apparently

coated with a deposit of limonite. On the fresh fracture the rock is seen to be com-

posed of quartz, biotite and white feldspar, which shows striations on the cleavage

faces and is probably albite.

After another hour's run we came to the second rapids where there is a large

exposure of pegmatite enclosing biotite schist. The fall of this rapid is not over ten

feet, but it furnishes a good location for a dam as the storage above is large.

At the outlet of Sagiwatan lake is an exposure of biotite gneiss striking N. 50° E.,

and having a nearly vertical dip. The rock is exposed on both sides of the river, and

between the exposures is a swift rapid known as Cat rapid. The rock varies in texture

from coarse granitic to gneissic, and is composed of quartz, white feldspar and biotite.

No striations were observed upon the cleavage faces of the feldspar, and it probably

is orthoclase altering to kaolin.

At Gochegakimuk portage is a good water power. The rapid at this point has a

fall of about fifteen feet. At this point there is a compact biotite schist composed of

quartz, orthoclase, and a small amount of biotite.

At the upper end of Rabbit lake a coarse pegmatite outcrops just below Sagebouti

portage, but about a quarter of a mile down the lake on the east side the rock becomes

granitic in texture and is composed of quartz, orthoclase and biotite which are visible

in the hand specimen. Under the microscope these same minerals appear and in

addition microcline, and microperthite. The orthoclase is kaolinized to some extent.
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Below Rabbit lake is Split Rock rapid, which has a fall of about twelve feet and

would furnish good water-power. At this point biotite gneiss and granite are found

which strike nearly east and west and have an almost vertical dip.

Below this rapid one enters directly into Kapushidabeka lake, and from this lake

the route leads across Dead Man's portage, which has a total length of about two miles,

but is broken by a lake about a quarter of a mile long about a quarter of the way

across. This portage is made to avoid a long and dangerous rapid. On the small lake

on Dead Man's portage biotite gneiss is to be seen, but most of the portage is on

clay loam.

At Sandy Hill falls the rock is a much contorted biotite gneiss showing quartz,

feldspar and biotite in the hand specimen. Under the microscope this rock is found

to consist of quartz, orthoclase, microcline. plagioclase with zonal extinction, and

biotite. The orthoclase and microcline are altering to kaolin, but the plagioclase

appears quite bright. Similar granite and gneiss were to be seen at "UTiite Otter fall.

At this point good water-power can be developed, though there is not much storage

above the fall.

At the top of Lake Superior falls the rock is hornblendic and consists of alternating

bands of granite containing biotite, quartz and feldspar, and basic bands consisting

apparently almost entirely of hornblende. The rock is much contorted, and has a

general strike of N 50° E., and dip 75° N., though there is considerable variation, due

to flow structure and folding. Under the microscope the light bands are found to

consist of quartz, orthoclase, microcline. plagioclase and biotite. Kaolinization has not

progressed very far in this rock. The plagioclase has an extinction angle of about

4 or 5 degrees and is probably albite Under the microscope the dark bands are shown

to consist almost entirely of hornblende with small amounts of orthoclase and albite.

The rock is apparently amphibolite which may have its origin in the same materials

as go to make up the Keewatin schists in this part of the country.

Seven and a half hours or about thirty-five miles below Lake Superior falls an
outcrop of compact hornblende schist was found on the river bank. In the hand speci-

men it is dark green to black in color, and is so compact that none of the component
minerals can be identified. Under the microscope, however, it is seen to be composed
of hornblende with fine particles, which may be quartz, or more probably quartz and
orthoclase. but which are too small to be identified even with the microscope. The
thin section shows an excellent example of micro-folding, and the hornblende crystals

are arranged parallel to the side of the folds in such a way as t-o cause all the crystals

on the same side of the fold to extinguish at the same angle. This rock is undoubtedly

Keewatin in age.

No other outcrops of rock were examined below this point, although the mountains

in some cases showed rock near their summits, most of which were apparently of

Laurentian age.

At several places along the river large deposits were noticed which consisted of

alternating bands of clay and sand. This arrangement on being cut down by the river

gives a rough sculptured effect, similar in character to that found in the Bad Lands

of Montana, Wyoming and South Dakota.

In correlating the exposures found on the Pic river with those observed on the

line, it is interesting to note that the garnetiferous biotite schist which is found op

Mackay's lake and has been referred to the Huronian. would if produced to the line out

it at about the point where the garnetiferous biotite schist is found. That the rock

found on the lake about thirty chains west of forty-three miles twenty-five chains may
be Keewatin, obtains some support from the tact that the outcrop of a Keewatin schist

which was found seven and a half hours or approximately thirty-five miles below Lake

Superior falls is nearly west of the above mentioned outcrop.
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I—IRON RANGES EAST OF LAKE NIPIGON
BY A P COLEMAN, assisted by E S MOORE

Introductory

During the past two summers work has been carried on by the writer and his

assistants, in accordance with the instructions of Mr. T. W. Gibson, Deputy Minister

of Mines, on the Iron ranges east of lake Nipigon, near Poplar Lodge and the Sturgeon

river. In 1906 Messrs. Moore and T. L. Goldie acted as assistants; in 1907, Mr. Moore
and Mr. W. F. Green : all three proving intelligent and faithful in their work, portions

of which were carried on by Mr. Moore independently.

It has long been known that the Iron formation exists in the lands formerly mapped
as Huronian east of lake Nipigon, and a number of geologists have made brief refer-

ences to the region, but without making any serious geological study of the relation-

ships of the Iron ranges. References to former work will be found in the section of

this report dealing with the Nipigon or Keweeenawan formation.

Until the summer of 1906 the only detailed investigation, east of lake Nipigon,

had been made by Mr. R. H. Flaherty and Prof. A. B. Willmott for economic pur-

poses ; and these gentlemen were good enough to provide blue prints or tracings of the

result of their work, which proved of much assistance in planning our field operations.

Prospectors have scoured the region pretty thoroughly, and practically all of the

Iron formation has been taken up as claims, which extend with few breaks from near

Poplar Lodge on the shore of lake Nipigon to lake Wawang, twenty-one miles inland.

The only gap in their work is caused by a band of diabase, which cuts across the

range about seven miles from lake Nipigon.

The greater part of these claims have been surveyed later as locations of various

sizes, from 40 to 320 acres ; but a few towards the eastern end have not yet been sur-

veyed. Many of the locations are not known to contain outcrops of the Iron range,

hut were taken up along the direction of known outcrops, with the idea that the

formation probably continues beneath areas of drift or muskeg. The well cut out lines

of the locations have been of great assistance in working out the geology, which has

been fixed in most cases by pacing from corner posts, and making ofiFsets on compass

lines. In most of the region there is no disturbance of the compass, but along certain

parts of the range, where magnetite occurs, the dial compass had to be used.

In last year's Report details were given of most of the rocks near Poplar Lodge

and lake Wendigokan, and a sketch map was published, showing the distribution of the

Iron formation.' This year some critical points were gone over again, and the mapping

was carried as far east as the Iron range has been found. A geologically colored map

has been prepared, showing the result of both years' work ; and it is intended to take

ap the geology in a general way for the whole region in this Report, going more

into detail in the parts not referred to last year.

Acknowledgments are due not only to Mr. Flaherty and Prof. Willmott for assist-

ance in various ways, but also to Mr. P. A. Leitch of Nipigon and to the Geological

Survey, all of whom aided us with maps and information.

Several of the prospectors who discovered the outcrops and took up claims at

various points have served as guides, so that probably everything that shows much

promise has been examined by us. Most of the topography, such as the forms and

relations of lakes and rivers, we have had to revise from former sketch maps, or to

survey afresh, so as to have a fairly complete foundation on which to plot the geology.

Physiography

The western third of the region mapped includes ranges of rocky hills on the

north and south and a broad area between mainly covered with old lake deposits of

silt or sand, or peat bogs, through which rise a few comparatively low hills of rock.

1 Bur. Mines, Part I., 1906, Iron Ranges East of Lake Nipigon, A. P. Coleman and E. S. Moore.
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The highest points do not reach more than 400 or 500 feet above lake Xipigon, which

is 852 feet above the sea. There are a few small lakes and streams, but the only

important body of water is the Sturgeon river, which is next the largest affluent of

lake Nipigon.

East of the range of diabase hills which separates the Poplar Lodge ranges from

those of lake Wendigokan the country changes a good deal, containing a multitude of

lakes, more than sixty in the district mapped, of all sizes, from mere ponds to bodies

of water four miles long and a mile and half broad, almost all tributary to the Sturgeon

river. Rock crops out on many of the shores of the lakes, and sand plains occupy less

space than west of the diabase hills. The map indicates the larger tracts of drift or

muskeg by a separate color. It is, however, probable that patches of rock occur in the

areas thus colored, since the field work was largely confined to the Iron formation and

its surroundings.

All the physical features of the country, ranges of hills, lake basins, rivers and the

iron range itself, are stretched out in a direction a little north of east and south of

Sturgeon river.

west, corresponding to the strike of the schistose structure of the rocks; due probably

to parallel folds caused by lateral pressure from upwellings of granitoid gneiss on each

side, beyond the limits mapped.

The two southern Iron ranges near Poplar Lodge can be reached by trails running

inland from lake Nipigon, the northern one by the lower reaches of Sturgeon river.

The ranges near Wendigokan and eastwards must be reached by canoe on Sturgeon

river as far as the range of diabase hills, and beyond this by a chain of lakes affording

easy canoe navigation for about fourteen miles.

StufKeon River

Sturgeon river averages about one hundred yards in width near its mouth, with

a gentle current for throe and a half miles up to the first rapid, which has a fall of

nine feet over greenstone. About two miles above this there is a fall in two stages.

with a total drop of thirty-eight feet, over greenstone, followed by two and a half

miles of swift water with two riffles, which can be run coming down. The river up to

this is somewhat winding with steep banks of silt and sand except where rock crops
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Falls on Sturgeon river.

Falls on Sturgeon river.
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out at rapids, and its valley has a direction considerably north of east. Here its

channel suddenly turns north and crosses a broad ridge of diabase as a succession of

rapids and falls a mile long.

At the lower end of the rapids two portages start, one to the north more than a

mile in length, the other to the east more than two miles long, both running much ot

the way over the hilly surface of the diabase. Going eastward it is best to avoid the

heavy currents of tlie river above the long rapids, by portaging to lake Corrigan. which

is narrow and about a mile long, and then taking a portage of about a mile and a

quarter, interrupted by a pond, near the east end. to lake Wendigokan. After these

long portages the rest of the Iron range may be easily reached by a chain of lakes with

navigable creeks or short portages between.

The river above the long portage where it has a fall, estimated by aneroid at 78

feet, makes a long irregular curve to the northeastward, then suddenly bends south

toward the east end of Paint lake. This part of the river has numerous short rapids,

some of which can be run, and alternations of swift and slack water between. Most

Poplars, Sturgeon river.

of the rapids are over ridges of green schist, though some are over boulders with no
bed rock visible. As this bend leads much to the north of the Iron range it has not
been included in the map.

Near the end of Paint lake the river is sluggish and wide with marshy banks,
though the lake itself is mostly rock rimmed. From the end of the lake the course of

the Sturgeon river bends eastward again, and two or three miles to the east the canoe
route from Wawang lake comes in.

Seven or eight miles beyond, the river expands into Sand lake, and four or five

miles farther east opens out into Battle Island lake, the last point to the eastward
reached during our field work, since no Iron formation or other locations have been
reported beyond. Battle Island lake has an elevation of 1,044 feet, as determined bv
hand level or estimate at the short rapids and falls, and by aneroid on the longer

portages. The highest fall between this lake and the long rapids is of twenty-one feet.

Sturgeon river has brown water, but otherwise is a most picturesque stream, with
a great variety of scenery along its banks. If mining operations should be undertaken
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on any part of the Iron ranges power could easily be developed at several of the falls,

though the difference in level between high and low water is several feet.

The Sturgeon is still a large river where it passes through Battle Island lake, more
than 45 miles from its mouth, and must drain a large area to the east and north, but
there are no reliable maps of its head waters, and we had no reason to carry our survey
beyond this point.

Lakes of the Region

West of the diabase hills, which form a natural boundary between the two parts

of the region, the lakes are comparatively few and small, drained by Sand creek,

which enters lake Nipigon at Poplar Lodge. East of the diabase band there is a perfect

labyrinth of lakes, mostly draining through Clear creek into the Sturgeon above the

long rapids. The canoe route begins with Corrigan lake, which has an outlet of its

own, through an unnavigable creek into Sturgeon river; then crosses a low water shed

to Wendigokan lake, three miles long from west to east, and with numerous bays and
islands. Its shores are partly of sand, but include many outcrops of rock. Clear creek,

which flows out northwest from its east end towards Sturgeon river, enters the lake

only half a mile to the south. The water is crystal clear, so that all the fish can be

seen as one follows the windings up to Bearskin lake on the east. There is a rise of

about five feet between the two lakes, but no rapid. From the south side of Bearskin

lake the creek with some marshy expansions and even more numerous curves can be

followed to Pashg, lake, which is about a mile long and about ten feet higher up. From
its eastern end a tangle of small lakes and bays with three narrows leads to Bush lake,

from which there is a short portage north into lake Ida, two miles long, and a canoe

route eastwards through Fox lake into lake Wawang, about four miles long and a mile

and a half wide, the largest of the whole chain of clearwater lakes.

There is a smaller chain of lakes running nearly parallel less than half a mile south,

as may be seen from the map, but connected by smaller creeks, which are unnavigable

for canoes. They drain through Still lake, Whitefish lake and Dead lake, which is

shallow and with mud bottom, into the southern bay of lake Wendigokan.

Most of the shore along all these lakes is of low sand plains or marsh, but on aimost

all of them there are outcrops of rock, usually rising but little above the surface. The

highest of these lakes is probably not more than twenty-five feet above the lowest, and

the whole series occupy comparatively shallow basins, separated only by flat plains

or muskegs.

The Iron formation is easily reached in almost all its parts from one or other of

these lakes, and the boundary lines of the locations very often come out on their shores,

so that they form the natural highway for anyone wishing to follow up the work that

has been done.

Classification of the Roclts

The region mapped from Poplar Lodge eastward contains a considerable variety

of rocks, all very ancient except the Pleistocene drift and old lake deposits, which will

be taken up later. They are all pre-Cambrian, with the exception of certain diabases

which may be of Keweenawan age or perhaps a little later. The classification used

is that recommended by the Correlation Committee, and may be tabulated as follows:

KEWEENAWAN Basic eruptives, diabase, gabbro, etc.

f Lower Huronian—Conglomerate, and probably slate and arkose.

1

ARCHEAN -1

f
i^OTx Formation, with some slate schist and arkose.

I Keewatin < Green and gray schists, sometimes sideritic.

[ ( Greenstones, green schists and volcanic.

The only undoubted Lower Huronian rocks are the conglomerates, but certain

slates and arkoses associated with them are probably of the same age The Keewatin

covers much the larger area and includes a variety of eruptives, both deep seated and
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volcanics, as well as sedimentary rocks on a smaller scale, the Iron formation being the

most important. All of the Keewatin rocks have undergone much alteration by com-

pression at right angles to the strike and by metamorphism, and often the original

minerals have been completely rearranged into secondary minerals.

Keweenawan Eruptives

The only solid rocks later than the Arche^n are the diabases, approaching gabbro

in character, which form bands or bosses rising as ridges or hills in various parts of

the region, their area being often small, though sometimes large. These rocks are dark

gray, and range from fine-grained near the edge to quite coarse-grained at a distance

Keweenawan cliff, Humboldt bay, Lake ^"ip^gou.

from their contact with other rocks. They show no arrangement in sheets and have

no columnar jointing, points in which they differ from the diabases of the Keweenawan
sills found at various points on the shore of lake Nipigon and the Nipigon river. As

the rock in thin sections is an olivine diabase resembling that of the Keweenawan
sheets, it may be supposed that these irregular masses or bands are the more deeply

seated part-s of the Keweenawan basic eruptives, perhaps representing the channela

through which the molten rock ascended.

The largest area of diabase separates the Poplar Lodge iron ranges from those to

the east, and has a widtE of two miles from east to west at its widest. Towards the
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south it is lost under sand plains and muskeg, but it rises as steep hills with an

uneven surface to the north as seen on portage trails. Where crossed by the Sturgeon

river in the long rapids, it turns westward and perhaps extends to the shore of lake

Nipigon, where diabase is found, but this part of the region has not been touched at

many points in our work.

Another considerable area is found at the southwest corner of the map, where
the Iron range is apparently cut off by it. Though partly covered by swamp, this area

appears to have a length of three miles and a width of at least one mile. Numerous
smaller patches and bands of diabase are represented on the map, many of which seem,

however, to be more ancient, since they have undergone much more weathering than

the usual Keweenawan diabase.

None of the Keweenawan sedimentary rocks have been observed in the region

mapped, though they occur farther south and farther north along the shore of lake

Nipigon. Except as interrupting the continuity of the Keewatin rocks which contain

the various Iron ranges, the diabase just referred to have not much practical import-

ance, and the areas covered by them have been studied only incidentally. There are

very few diabase dikes so far as observed, compared with most parts of the Archean
of northern Ontario, the molten rock having eaten or pushed its way up with quite

irregular boundaries in most cases instead of filling long continued fissures.

The Lower Huronian

The Lower Huronian conglomerate is of much importance geologically as aflEording

a well defined horizon for the subdivision of the Archean, since it represents the greatest

break in time of which we have evidence in the lake Superior region. It has also some

practical importance, since it affords the best guide in working out the synclines where

ores may be concentrated along the Iron ranges.

Only small areas of conglomerate are found west of the diabase band, but east of

it & broad belt extends along the north side of the region mapped for 15 miles or

more. As it was not followed from point to point, but touched only at intervals of

half a mile or a mile, our map represents this band as more discontinuous in nil

probability than it really is. In width it runs from a few feet to a third of a mile, but

is generally 100 or 200 yards wide.

As seen from the map there are many smaller patches of conglomerate, frequently

only a few feet wide, but generally elongated in the usual direction of the strike, and

often near bands of the Iron formation and parallel to them. The conglomerate !«;

generally quite schistose, with the softer pebbles rolled out to lenses, though harder

ones, such as the granites, may keep their original shape. The schistose cleavage

follows the general strike of the region, a little east of north, and always has high

dips. The stratification, as shown occasionally by bands with many or few pebbles,

seems to run in the same direction, but in most cases the bedding is not easily

determined.

The rocks enclosed as pebbles or boulders include almost all the kinds found in the

Keewatin with the addition of granite, derived from the neighboring regions. The list

includes granite, aplite, diorite, felsite, porphyry, greenstones and green schists, white

vein quartz, jasper and other varieties of the banded silica of the Iron formation. The

stones range from the smallest pebbles up to boulders two feet in diameter, but very

large ones were not often seen. They are generally well rounded, where not distorted

by pressure, but some are subangular. They are often much crowded, but occasionally

sparsely scattered. Near Corrigan lake, at some localities, the pebbles have been

squeezed against one another till the harder ones dented and impressed the softer ones

as if they were plastic.

In most places the conglomerate appears to be waterformed. and not the result

of immediate glacial action, though the number of large granite boulders brought down

from a distance of at least some miles is suggestive of ice transport, the materials

beine rearranged afterwards.
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The matrix of the conglomerate is a somewhat re-crystallized arkose containing

angular fragments of quartz and feldspar, and resembles the matrix of ancient boulder

clays.

Certain slaty schists and arkoses closely associated with the conglomerate also

probably belong to the Huronian. though no definite order of succession has been

worked out.

The whole of the Lower Huronian rocks studied are sediments of one kind or

another, no eruptives having been found ; and these sediments could not have been

laid down until profound erosion of the Keewatin rocks and the granites which pene-

trate them had taken place, to provide the vast quantities of pebbles, boulders and finer

materials needed for beds of rock hundreds of feet or even more than a thousand feet

thick and several miles in length. The break between the Lower Huronian and the

Keewatin and Laurentian must therefore have been of very long duration, allowing

the lower rocks to be thrust up by mountain building forces, and to be exposed for

ages to tlie erosive work of frost and weather and waves before the conglomerate was

formed of the fragments and laid down upon the originally eroded surface.

Rocks of the Keewatin

The Iron Formation

The Iron formation is the highest or almost the highest part of the Keewatin. and
extends as long bands, with many gaps, from end to end of the region mapped. It

provides almost as definit-e a horizon as the conglomerate just described, but the bands

are in general found to be narrower. In some places three parallel bands a mile or

two apart may be distinguished, but this is by no means the case everywhere.

The materials of the Iron formation in the Nipigon region are always silica in

some form and an oxide of iron, m.agnetite or hematite, never siderite nor sulphides

as in the Michipicoten region. There are two types of the formation, one consisting

ot interbanded quartzitic or cherty silica with magnetite, the other of jasper with

hematite, but there are mixtures of the two varieties in many places.

The dark variety of the Iron range is often intermixed with a gray sl^te, and the

leaner parts seem to grade into the latter rock, containing less and less magnetite

until the compass is no longer affected.

The jaspery variety is a very showy rock with bands of bright red and glistening

black hematite, intricately folded and crumpled, and cut by narrow veins of white

quartz which have also been crumpled. The actual jasper and hematite may be in

rather narrow elongated strips with gray schist between, so that a cross section may
show many alternations of banded jasper and schist instead ot continuous jaspery

material as in most iron regions near lake Superior.

Intermediate varieties between the extremes described may contain magnetite

enough to make the compass useless, along with some strips of dull jasper and so much
hematite that the powder of the ore is red when pounded with the hammer.

There is one small tract of Iron formation on Black river, a few miles to the

southwest of the main succession of ranges, which is of an entirely different character

from the others. The silica is in the form of coarsely granular gray or rusty bands

an inch or two wide with a small amount of magnetite or none at all. looking like

sandstone rather than chert or jasper. This variety resembles rather closely some phases

of the Michipicoten ranges near the Helen mine : while the first varieties described are

more like the Iron formation of Michigan or Minnesota.

It is probable that all the varieties began in much the same form, but have been

affected by mountain building stresses to varying degrees, the jasper-hematite being

least modified, the cherty-magnetite more so. and the coarsely granular silica from.

Black river most of all.
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Rocks associated with the Iron Formation

The Iron formation described above seldom occurs in broad bands without inter-

mixture of other rocks, especially slate or phyllite and various schists. The slaty rock

may be looked on as merely an extreme variety of lean Iron formation, in which the

magnetite or hematite has reached the vanishing point. Some slates that have no effect

on the compass and are comparatively light in color and in weight, yet show a redden-

ing when pounded with the hammer, indicating a small amount of hematite.

None of the slaty rocks examined in the Nipigon region contain any appreciable

amount of carbon, thus differing from the slate accompanying the formation at the

Helen mine.

Two kinds of schists are commonly found interbanded with the Iron ranges or close

to them, one gray and quite schistose, consisting when examined under the microscope.

Shore, Lake Nipigon.

of the materials of arkose, and angular fragments of feldspar and quartz, with mica or

chlorite enough to give a schistose cleavage. The schistose arkose and the slate or

phyllite, for these two rocks sometimes pass into one another, are ordinary sediments,

not chemical sediments as some have supposed the silica and iron oxide of the Iron

formation to be.

Another kind of schist associated with the iron-bearing rocks, which is green and

very cleavable, may be called chlorite-carbonate schist, and is perhaps a greatly sheared

and rearranged basic eruptive in origin.

Actual carbonate rocks are rare and do not seem to be closely connected with the

iron ranges, occurring often a mile or more from any known outcrops. The carbonate

has the composition of ankerite or impure dolomite, and contains iron enough

to weather rusty. The fresh material is pale yellowish, and does not effervesce with cold

acid. The carbonate rocks are more or less schistose, and seem to belong to the Lower

Keewatin rather than the Iron formation.

Lower Keewatin Rocks

Nine-tenths of the region mapped, if drift and peat covered areais are excepted,

consists of schists and eruptives of the Lower Keewatin, mostly formed from basic

eruptive materials, though there are som.e schistose arkoses containing a good deal of
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quartz, some palo green schists containing carbonates and quartz, and some rather acid

plutonic rocks like diorite or grano-diorite. All the Lower Keewatin rocks contain

chlorite or hornblende enough to give them a green color.

Except the arkose, which consists of materials probably assorted and distributed

by water, the Lower Keewatin rocks are of eruptive origin, either deep seated or coming

to the surface through volcanoes.

Volcanic Rocks

Where the greenstones and green schists are exposed on clean surfaces, as along

the shores of lake Nipigon, they generally show the character of volcanic materials,

including amygdaloids, pillow structure and breccias of volcanic fragments. Probably,

too, some of the more schistose rocks are rearranged volcanic ash.

The points and islands at Poplar Lodge, and the large promontory north of the

mouth of the Sturgeon river consist almost entirely of greenstones showing these

structures, though often rather obscurely, as might be expected in rocks so ancient. The

Breccia, near mouth of Red Paint river.

amygdules, holes formed by steam bubbles afterwards filled with secondary minerals
such as quartz and epidote, are usually small and found only at certain levels, the
upper parts of lava flows. The pillow structure, representing the crust of lava streams
broken and rolled along by the still fluid lava below, is very well seen on clean

weathered surfaces on some of the islands, but freshly broken surfaces scarcely show
the structure at all. The volcanic breccia north of the mouth of Sturgeon river is best

displayed on ice-smoothed surfaces wet by the waves. The bits forming the breccia are

angular, not at all water rounded, and consist almost entirely of felsites and fine

grained porphyrites, all green, but of varying tints. None of the fragments are more
than a foot or two in diameter, and no granite nor jasper pebbles occur among them,
so that they are very different from the Huronian conglomerate found not far away.
The matrix of the breccia consists of smaller angular fragments of the same kind.

At several places inland, viz., along the north shore of lake Eva. the amygdaloidal
and other volcanic structures are seen, and it is probable that volcanic rocks are really

very widely spread; but on moss and lichen covered surfaces these features can hardly be
recognized, so that it has not been possible to map these rocks separately from the
other greenstones.

10 M.
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Probably many of the widespread green schists are also volcanic in origin, having
been formed in the first place by showers of basic volcanic ashes.

Deep Seated Eruptives

In many places, especially along the north shore of Sturgeon river near its mouth,
there are bosses and irregular eruptions of various kinds, from gabbro to grano-diorite,

closely intermixed with the other members of the Keewatin, no doubt later in age than
the rocks they penetrate but probably earlier than the Lower Huronian, since the

conglomerate of the latter age contains boulders or pebbles of what appear to be the

same rocks.

The gabbro-like rocks are greatly weathered, and the more acid plutonic rocks

(such as diorite and grano-diorite) have also undergone a good deal of change, though
their constituent minerals can still be distinguished. Undoubted granite has been

found in the district mapped only once or twice, as dikes, though Laurentian granite

and gneiss occur some miles away, both to the north and the south.

These ancient eruptives seldom cut the Iron ranges, perhaps because they are

older ; but one small band of weathered gabbro has broken through the Iron formation

in A L 414, and has caused concentration of iron on a small scale, in the form of pockets

of hematite, richer than usual. This elongated mass of gabbro may, however, belong

to the Keweenawan eruptives, rather than those of the Keewatin.

Except that the plutonic eruptives, such as diorite and gabbro, are younger than

the surface lavas which they penetrate, no definite order of succession has been worked

out for the complex of greenstones and green schists of the Lower Keewatin. .

Distribution and Associations of the Iron Formation

The Poplar Lodee Ranges

The earliest found of the Iron range outcrops were naturally along the shore of

lake Nipigon where first a northern and a southern, and later a central range were

located. As details of the geology of these locations have been given in the last Report

of the Bureau of Mines. ^ it will only be necessary here to give a general account of

the three ranges and the rocks which enclose them.

The Northern range has a length of about a mile and a quarter, running northeast-

wards through locations A L 408. 407. 406, 405, 404, 403, 402, near the north bank of

Sturgeon river two or three miles from its mouth. It is seldom more than fifty feet

wide, but reaches a width of 240 feet, with intermixed slaty rock at one spot on A L 403.

In general the banded silica lies just to the southeast of a ridge of greenstone, under

which it dips at an angle of 35 to 60 degrees. On the opposite side the Iron formation

generally runs under old lake deposits towards the river bank.

Both magnetite and hematite occur, though the latter shows red only when

powdered. The silica bands are generally cherty or quartzitic, with occasional strips

of dull jasper. On the whole the range is too narrow and lean from the admixture of

silica and slate to be very promising.

The Central range is three miles south of the northern, and is first seen a mile and

a half inland from Poplar Lodge. This part of the region is mostly covered with sand

plains and swamp, so that solid rock does not crop out very frequently and then only

as low rounded surfaces, making it difficult to prospect without doing much stripping.

A considerable amount of work has been done in this way, and three diamond drill

holes have been sunk on the most important outcrop, but undoubtedly much of the

range still remains covered. The known outcrops are in four localities, (1) A L 414, (2)

at the north end of A L 413 and 412, (3) at the southern edge of A L 413 and in

A L 416 and H F 1 and (4) in H F 5. The third area is the most attractive and has

been most thoroughly prospected, showing a widespread series of bands of Iron forma-

» Vol . XVI, pp. 115-12S.

10a M.
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tion over a length from east to west of half a mile and a breadth of a quarter of a mile.

Including all tour outcrops the range has a length of nearly three miles, with a breadth

of about three-fourths of a mile where widest, but these limits include much drift-

covered surface and barren rock, and the most easterly outcrop is separated from the

others by a mile and a half in which no Iron formation has been found.

The ore is entirely hematite, and the associated silica is jasper, often bright red.

in the areas mapped as Iron range more than one half consists of grey and green

schist in which fragments and long strips of the Iron formation are imbedded, and in

general the jaspery strips tend to run out into schist toward the east and west. A

narrow belt of Huronian conglomerate runs parallel to several of the outerops. and is

occasionally repeated several times as in location A L 414. This seems to indicate a

number of small parallel folds as the structure, so that the great width of this range

is probably due to repetition. In one place on the boundary between A L 41.3 and 416

a diamond drill hole showed jasper and ore 414 feet below the surface, so that the

synclines are not shallow.

Indian encampment, Poplar Lodge.

The Southern range has a length of seven miles, including interruptions of drift

and barren rock, and a width at greatest of 500 feet, though generally hot more than

a tenth as wide. It is separated from the nearest point of the Central range by three-

quarters of a mile of greenstone and schist rising as a ridge. The Southern range

contains much magnetite and resembles the Northern range, though much more exten-

sive, and also richer in iron. The associated rocks are slate, and gray and green schists,

and the range fades out laterally into the other rocks. The arrangement is unsym-

metrical. the richest and most magnetic ore generally occurring on the north side of

the range, while leaner bands are interbedded with slate or schist to the south. The

general direction of the range is north of east, following the usual strike of the region,

and the dip. like that of the Central range, is high, from 60 degrees to vertical.
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The contrast between the narrow Northern and Southern ranges with their dark
colors and magnetitic character and the broad Central range with its bright red jasper
and shiny hematite is very great, and is perhaps to be accounted for by supposing that
the outer ranges were most severely squeezed and metamorphosed when the folds and
schistosity of the region were developed, the Central range being more protected and
therefore less changed.

The Wendigokan Ransres

For some miles eastward of the diabase hills which separate the ranges just

described from those inland it is no longer possible to distinguish three ranges. Near
lake Wendigokan which has been mapped and described by Mr. Moore' there appears

to be a continuation of the Northern range but not of the others. Details in regard

to distribution may be found in his report, so that here it will be necessary only to

give the general character and relationships. The most important outcrops are west

of the lake, in locations H F 13, 12, and 10, and southeast of it near Still lake in

location B T 1. In the western area the Iron formation is wide and consists of banded
jasper and gray slate, but there is much schist in portions of the range, which runs out

towards the east and west into schist, the length exposed being about half a mile.

The area near 'Still lake is a little shorter, but has a width of 450 feet in the
middle, part of it, however, being hidden by drift. The Iron range is very silicious

here as in the other area, the last assays of samples running from 35.75 to 36.86 per
cent, of iron ; and there is no indication of any secondary accumulations of ore.

Farther to the east there are two narrow parallel bands of the Iron formation,

neither continuing the strike of those just described. The longest runs from the

northeast end of Watson lake for nearly two miles, beginning in location H F 32, and
ending in H F 40, with a greatest width of about 100 feet. The iron-bearing rock

consists of magnetite and jasper with green slaty schist on each side. The richest

specimen of magnetite collected from it runs 48.9 per cent, of iron.

The general character of these outcrops of the Iron formation is like those of the

Northern and Southern ranges near Poplar Lodge, always containing more or less

magnetite, yet with some hematite and jasper. There seems to be no equivalent of

the Central range in which no magnetite occurs.

Geology near Corrigan Lake

As Mr. Moore's work in 1906 included only the Iron formation and the locations

enclosing it in the Wendigokan region, it seemed advisable to extend the study of its

geology so as to connect up with the Poplar Lodge region to the west, and to add a

tract to the north. Excursions west and south of Corrigan lake disclosed broad sand

plains and muskegs with comparatively few outcrops of rock, all diabase for two miles

to the south, then greenstone and green schist of the Keewatin.

To the north of Corrigan lake a broad band of Lower Huronian conglomerate rises

as steep ridges with a width of nearly a quarter of a mile in all, including some narrow
valleys floored with muskeg. The conglomerate is sometimes much squeezed, but often

has its pebbles fairly well preserved. They consist of granite, quartz porphyry, green-

stone, etc., the harder ones well rounded, the softer ones rolled out and bent round the

others. The schistose structure strikes in the direction 70 degrees and stands about

vertical, following the usual arrangement of the region. To the north, as far as

explored,'the rook is greenstone, and it is probable that the band of conglomerate is

of synclinal shape, so that its true thickness is only 600 or 700 feet. A few dikes of

porphyrite cut the conglomerate, perhaps ofiFshoots from the diabase ridge to the west,

which has a porphyritic development near Corrigan lake.

3 Bur. Min Vol. XVI, pp. 139-145.
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The Keewatin greenstone observed to the north and south generally has pillow

structure, indicating lava flows, but at one point southeast of the east end of Corrigan

lake diorite occurs, evidently of deep seat-ed origin. South of location H F 16 inter-

bedded with the usual green schist or greenstone there are bands of carbonate schist,

but no Iron formation was observed.

Qeolosry North of W'endiKokan and Bearskin Lakes

North of the west end of lake Wendigokan green schist and carbonate schist are

encountered for half a mile, with a dike of coarse white granite on the line between

H F 18 and 19. A small lake is then reached on whose north shore the continuation

of the conglomerate referred to north of lake Corrigan is found, having the same

characters as before, but a width of only 480 feet. To the east the band of conglomerate

)

Huronian conglomerate, lake Corrigan.

seems to run out, after an outcrop of three and a half miles, since only sand plains

and green schist were observed from this to where Clear lake flows out of Wendigokan

lake.

Beyond Clear lake, where it bends westwards near its outlet, the conglomerate

appears again *and runs eastward for about a mile. As mapped by Mr. Moore the

previous summer, there is a narrow parallel band on the east shore of Wendigokan.

which seems a continuation of a similar band at the west end of the lake. These are

80 much narrower than the northern band as to make it doubtful whether they are

the same repeated by folding, or another conglomerate belonging to a different horizon
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Pasha Lake Region

As Mr. Moore's mapping ended with locations H F 38 and 40, where two narrow

bands of Iron formation run out, the region to the east was taken up in detail, so that

the Iron range and its associations could be satisfactorily mapped in continuation of

the former year's work.

On the north shore of Pasha lake and on Clear creek and its expansions to the

west, only sand plains and swamp are found for a width of more than half a mile.

Beyond the drift Keewatin greenstone occurs, sometimes with a hint of pillow structure,

but usually without.

South of the west end of Pasha lake arkose occurs, coarse and whitish gray, having

a strike of 80 degrees and nearly vertical dip. This extends to Shallow lake, which

runs parallel to Pasha lake a quarter of a mile to the south.

Dike of porphyry, Paint lake, Sturgeon river,

Near the middle of the south shore of Pasha lake a patch of conglomerate crowded

with small pebbles rises from drift, and can be followed about 150 yards to the east,

A'hen arkose succeeds it and then gray schist. A small patch of bright red banded

jasper lies below the water just west of a small point, but could not be traced on land,

chough the schists observed are of the kind often associated with the Iron formation.

Another small patch of jasper material was found a little north of Shallow lake

und v/est of the line between H F 45 and 46, but this too could be traced only a few

feet. The rocks between Pasha and Shallow lakes are chiefly gray slaty schist, with

some rusty carbonate schist, varieties often associated with the Iron ranges, but no

outcrops were found except the two mentioned.

South of Shallow lake hard greenstone with bands of green and gray schist are

found for about half a mile, but to the east and west of the lake swamps hide the

bed rock.
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On location H F 46 Iron formation was found in two small patches toward the

southern side, ~ with gray schist and some carbonate schist. Most of the north half

and part of the south half are drift covered or swampy.

Bush Lake, Lake Ida and Paint Lake

Location H F 46 is the last which has been surveyed, but a row of eleven claims

of forty acres each extends to the east along the strike of the Iron formation. The
first six of these claims consist very largely of sand plain and swamp, but a stretch of

schistose arkose runs along the north side, and there are outcrops of slate like that

found with the Iron range, and also greenstone and gray schist along the south side,

but no actual jasper or ore was found in them. Bush lake has low swamps or drift-

covered shores with a few outcrops of rock, all that was found being a little conglqm-

erate at the end of the southwest bay, and Koewatin schists at the northeast end.

Lake Ida, reached by a short portage to the north, is also largely enclosed in sand

Shore, Wawang lake.

plains which rise about twenty feet above it. A little inland from its narrow western

end greenstone, gray schist and arkose rise above the sand plain, and at the east end

there is greenstone and arkose.

North of lake Ida greenstone, green and gray schist and porphyrite runs almost

to the shore of Paint lake, where not drift-covered. Here and there broad outcrops of

conglomerate show on the south shore of Paint lake, running parallel to its length and

rising as steep ridges, often with a bay behind them to the south. The outcrops are

probably remnants of a once continuous band. The pebbles include many bits of red

jasper and of granite, which still have their original shape, but most of the others are

flattened to lenses. The schistose structure has a strike of 60 degrees and a steep dip

to the northwest.

Near Wawang Lake

Going eastward from lake Ida one passes first through Fox lake, which is sur-

rounded with sand plains except for outcrops of conglomerate at each end, and then

into the eastern bay of lake Wawang, the largest body of water in the region mapped.

Most of its shores consist of swamp or sand, though considerable areas of conglomerate,

of green schist and of arkose occur at various points, which need not be described in
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detail. No outcrop of the Iron formation was found on the lake itself, but several

occur in the row of small claims to the southwest.

The first claim, beginning at the west end of the southern bay of lake Wawang, is

mostly covered with drift, but near its southwest corner greenstone and slate appear,

with a band of lean Iron formation enclosed in the slate, and a hill consisting first of

>iAte and then coarse diabase rises to the southwest.

The next claim to the southwest shows similar rocks, greenstone, green schist and
slate, and the same is true of the third claim from lake Wawang, except that more of

the Iron formation is found, near the southwest corner a few hundred yards east of

Downey lake. Here there are two bands of hematitic slate, bright red in color, inter-

banded with greenish slates. A small stripping shows ten feet in width of the lean

hematite in one place, with a strike of 70 degrees and vertical dip.

Nissiamkeekam Lake

A quarter of a mile south of the claims just mentioned, three or four other claims

have been taken up along the north shore of Nissiamkeekam lake, including the best

outcrops of the Iron formation seen east of Wendigokan. The country between

includes greenstone, green schist and slate, and a little south of the north boundary

of the claims the Iron formation is found by the side of a small ravine. It consists of

jasper, "blue" hematite, and enough magnetite to make the compass useless, covering,

with some slate, a width of about 60 feet. Specimens of the ore are the heaviest and

purest collected during the work, but the solid ore is found only in narrow bands at

most twc or three inches thick. The range was traced by stripping the moss for more

than 400 paces, with a direction of about east and west. The outcrop resembles the

best parts of the Southern iron range near Poplar Lodge, but contains more hematite

and less magnetite.

The rocks to the south and along the shore of the lake are largely gray slaty schist

of the sort which often goes with the Iron formation, and have a strike of about 100

degrees with a vertical dip. The outcrop of iron ore runs somewhat across the strike,

which probably represents merely the schistose structure, and not the original stratifica-

tion.

Besides the two claims in which the Iron formation is well developed, another one

has been cut out to the west and a fourth begun still farther west, probably taken up

to include an extension, which was not found, however, in our field work.

As no outcrops of Iron formation had been reported east of lake Wawang for a

numl)er of miles, the survey was closed at this point and only resumed near Black river

where a few iron claims have been taken up. Iron range was suggested on one of our

maps to the west of Sand lake, an expansion of Sturgeon river, but we were not able

to find claim lines or outcrops.

Black River Iron Claims

Leaving Wawang lake from near the middle of its northern bay a canoe route leads

northwards through two ponds to Sturgeon river, which may be followed up stream

east and southeast to Sand lake, then southeast to Battle Island lake, another expan-

sion of the river. From its southern bay a portage leads south to Trap lake, from which

Black river may be reached by a walk of about a mile and a quarter. On the way from

Wawang to Sturgeon river green schist and conglomerate are encountered. Up the

river mainly drift shows on the shores, but green schist was crossed on the portages,

with a strike of 45 degrees, and vertical dip where these were observed.

Sand lake is enclosed partly by sand plains, as the name suggests, and partly by

swamps, only one outcrop of rock being seen, conglomerate forming a small island.

Two and a half miles above Sand lake the portage past a rapid is over green schist,

but beyond this no rock was seen on the river, the west end of Battle Island lake or

on Trap lake, which probably got its name from its outlet being troublesome to find,

since its shore are morainic, and no trap rock occurs. For nearly half a mile south of
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Trap lake the country consists of morainic forms or sand plains. Then ridges of gray

schist occur, striking nearly east and west, and having much the appearance of the

Couchiching near Rainy Lake. Thin seams of harder materials, especially quartz, rib

the surface.

Farther south some massive greenstone mingles with the schist which is now

greenish, and has a strike of 80 degrees, and green schist of varying texture continues

to Black river, here flowing westward near its head, as a creek easily bridged by

fallen logs.

(jrecns/orie S^retf^ Sc?>/s/'

(7ree7}s^r}e «J| Grce'X. ^cA/^f

Iron Range on Black river.

Just south of the river ridges rises, partly consisting of coarse-grained rusty silica,

a form of the fcon range not found elsewhere in the eastern Nipigon region, but very

like some varieties near the Helen mine, Michipicoten. Banded sugary silica with a

little magnetite, running east and west and with a dip of 80 degrees to the north, occurs

in a width of five or six feet at this point, followed by dioritic looking greenstone and

green schist, for 120 paces, when a belt of similar banded silica is met, having a width

of 60 paces, beyond which green schist and hornblende porphyrite or diorite rise in

hills to the south.
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The bands of silica seem to be interrupted frequently, but were followed eastwards

for more than two miles, narrowing and apparently running out near a small lake at

that distance from a compass line due south from Trap lake. Though this strip of

Iron formation is very like some of those in Michipicoten in the granular appearance

of its silica, it seems too poor in ore to be of much promise. Bands of impure

magnetite an inch thick were found in a few places, but much of the silica is almost

devoid of ore. Occasionally dark green hornblende occurs in bands, the crystals

often having a radiating arrangement.

The associated rocks are greenstones, green schists and amphibolites, and it may

be that some of these eruptives are later than the Iron formation and have had a

metamorphic effect, producing the coarsely granular quartz, so unlike the cherty or

jaspery character of the silica in the other ranges near the east coast of lake Xipigon.

A thin section of the Iron range rock consists mainly of interlocking anhedra of

clear quartz, often with films of brown iron oxide between them. Long, slender prisms

of sillimanite grouped in bundles pierce the quartz individuals here and there, and a

few crystals of magnetite occur also.

Very similar Iron formation is found near Fort Frances on Rainy river, where the

rock was called Couchiching, and was looked on in earlier days as a sedimentary sand-

stone.

Near HaJf Way Point

It is probable that many small outcrops of the Iron formation are scattered over

the region east of lake Xipigon buried under peat bogs or sand plains and thus

far undiscovered by prospectors. An outcrop was observed on the shore a mile below

Halfway point or Grant's point, as it is named on some maps, of a rather interesting

kind petrographically, though ot no economic importance, since it is less than 100

feet long and 20 feet wide. It is enclosed in greenstone and has been more or less

torn asunder and the blocks shifted.

A thin section shows granular quartz like the last, though finer grained, through

which are bands or flecks of a carbonate and a few scales of green chlorite. Some

isometric crystals of iron ore, once magnetite, seem now to be hematite (martite),

reddish black in color, occasionally with red streaks or bands running out from theni

into the quartz. Behind some of the larger crystals the quartz individuals and the

slender strips of hematite are elongated and stream out as if in the lee of an obstruc-

tion in a current. Evidently magnetite has been further oxidized to produce hematite

in this case.

A small amount of pyrite occurs also as crystals, giving a brown surface to the

rock where weathered.

Relation of Laurentian to Keewatin

In the district mapped, Laurentian rocks do not crop out, but they occur not many

miles to the south and to the north, and their pushing up from beneath is thought to

have caused at least to some extent the folding and schistose cleavage, running about

70 degrees or 80 degrees, so characteristic of the iron ranges and their associated rocks.

The northern Laurentian area was studied at some points where exposed on the

shore of lake Xipigon, and its relations to the Keewatin will be described.

Going north from the mouth of the Sturgeon river a volcanic breccia of Keewatin

age terms the first promontory, and the same rock reaches half way into the next bay.

Then come green schist and greenstone, with some pillow structure, having a strike

of 60 degrees. Mungo Park point, like most of the other promontories on the east

shore, is a sheet of diabase, hiding the older rocks ; but in the bay just north of it

Keewatin greenstones appear at the southeast corner and continue for a couple of

miles to the mouth of a small river, where red granite begins.

The Keewatin rocks here include hornblende, porphyrite, ordinary green schist,

and obscure amygdaloids, through which the coarse red granite has pushed up. carrying
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off blocks and sending dikes of various kinds and sizes into it. The boundary between
Laurentian and Keewatin is very sharp in most cases, and is emphasized by the differ-

ence in color, pink or flesh red in contrast with dark green. The batholith of granite

has had little effect on the sharp edged blocks of greenstone near their source, but

some smaller bits, probably carried farther and digested for a longer time, show blurred

outlines and have been partly absorbed.

There is an interesting assemblage of eruptive rocks near the mouth of the small

river, where not alone the coarse granite and dark greenstone, but dikes of at least

two kinds of granite, finer in grain and paler in color than the batholithic mass,

penetrate the greenstone; a wide dike of diabase, probably Keweenawan, cuts the

granite, and tiny dikes of felsite appear in the diabase itself. There are then eruptives

of at least four ages, from Keewatin to post-Keweenawan within a space of 100 feet

on the clean ice-smoothed and wave-washed shore. The contact of granite and the older

rocks is clearly eruptive, with no blurring of boundaries or dragging out into gneissoid

forms at the soutliern edge of the Laurentian batholith just described. Going north

Keewatin and granite, mouth of Red Paint river.
*

along the shore, however, the patches of greenstone in the granite appear to be more
rolled out and elongated, the granite becomes gray, as if greenstone had been absorbed,

and an indistinct gneissoid structure is noted.

The long peninsula of Livingstone point nOAv intervenes, with a sheet of diabase
hiding the older rocks for a mile and a half from its end. Rounding the point some
Keewatin greenstone and breccia shows beneath the diabase for a short distance, but
is covered again. Entering the bay Keewatin schist of a green black color appears on
the islands, interleaved with thin seams of granite, and this intermixture continues
as far as points near the mouth of Red Paint river, where the relationships were
somewhat closely studied.

On certain islands near the river mouth the Keewatin consists of amphibolite
porphyrite or greenstone and green schist, in every stage of intermixture with gran-
itoid gneiss, which no longer has the appearance of eruptive granite ; and no more
instructive display of the mode of production of Laurentian gneiss or a "basal com-
plex" could be desired. Fftchanged masses of amphibolite an acre or two in area may be
found on some of the islands, penetrated by small lighter colored dikes of more than
one age. Near by the greenstone is brecciated, the sharp-edged blocks cemented by
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thin sheets of granite. At other places both the greenstone and the granite dikes have

been drawn out into long bands with a schistose structure having lighter and darker

layers. Finally one finds them passing into rather coarse gneiss, banded with lighter

and darker shades, but with no distinguishable greenstone or green schist left. This

grayish gneiss is itself cut by dikes of red granite or of pegmatite, later effusions of

the general magma.
At several points on the small islands lit par lit injection is beautifully illustrated,

bands of green schist and granite alternating of every dimension down to a millimetre

(one twenty-fifth of an inch) or less. On some surfaces the banding shows two shades

of green along with the pink of the granite. Thin sections prove that the darker green

bands are diorite schist, consisting of plagioclase and hornblende, the paler green band.s

Sand spit, Lake Nipigon.

quartz-epidote rock, while the granitic bands consist of quartz, plagioclase, microcline

and hornblende. All the minerals tend to be crushed and strained, perhaps because

ol later movements in the region after the granitoid gneiss had completely solidified.

In many places also the granitic materials have augen structures, with rows of

pinkish crystals, all oval and tailed out at the ends, suggesting movement since

solidification.

Frequently there are two stages of the process of interbanding, e. g., in one case

a band of coarse granitoid gneiss eight inches wide was seen enclosing a narrow band

of dark green schist of equally coarse grain, and carrying off also fragments of verj

fine grained green material with thin seams of pink. Here the earlier injected masses

had cooled and then been swept away by fresh granitoid magma welling up from

beneath, of a more fluid kind, capable of dissolving and absorbing the basic materials

of the Keewatin more completely.
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Thin sections of the granite belonging to this laccolith show that it contains a large

amount of plagioclase (oligoclase), and'should perhaps be called grano-diorite rather than

granite, though its flesh color is characteristic in most places. It is very quartzose,

contains muscovite, as well as biotite and oligoclase, with orthoclase or microcline as

the feldspars.

Dikes extending into the Keewatin are finer grained, sometimes flesh colored and

sometimes gray. A thin section from a flesh colored dike has the same constituents as

the main granite, though with less biotite and more muscovite. A thin section of a

gray dike rock has a fine grained ground mass of the same minerals as the other, but

with more biotite, including, however, phenocrysts of plagioclase, often Carlsbad twins.

The adjoining Keewatin schist consists of hornblende, plagioclase and a little

magnetite, probably minerals rearranged from some basic eruptive like diabase.

The Nipigon or Keweenawan Formation

Introduction

Overlying the granites and gneisses of the Laurentian with the greenstones and

schists of the Keewatin there are in many parts of the Nipigon region much later rocks,

sediments and eruptive sheets which have been variously named. Logan in early days

spoke of them as the "Upper Copper-Bearing Series," which he studied in detail on

Thunder Bay and followed up to the mouth of Nipigon river.*

As seen near Thunder Bay this formation is sedimentary in the lower part, but

has interstratified "trap" layers towards the top and is crowned by an enormous
"trappean overflow," the whole resting on the Animikie or "Lower Copper-Bearing

Series." The sediments are white and red sandstone or grits, conglomerates with

jaspers, etc., reddish and white limestone, calcareous shales or indurated marl, and

another sheet of red and white sandstone. Logan gives a total thickness of 830 feet

up to the foot of the upper sandstone, whose thickness he does not estimate. The
overlying trap is said to be 6,000 to 10,000 feet thick in some places ; it is generally

amygdaloidal, and sometimes has its surface covered with concentric wrinkles indicating

flow as lava streams or sheets.

As the conglomerates contain pebbles and boulders of jasper like those of the
underlying Animikie, there must have been a considerable break between the two
formations ; but the sills of diabase spreading between the sedimentary rocks of the

Animikie and the Keweenawan are of the same age and character, no doubt repre-

senting parts of the Upper Keweenawan lavas which have not reached the surface.

Dr. Bell and Mr. Pet^r McKellar, his assistant, mapped and briefly noted the

geology of the Nipigon region, including the east shore of the lake, aboiit 40 years ago.

The red sandstones were thought to resemble those of the Permian and Triassic of Nova
Scotia, and it was suggested they might be of the same age.' In a lat-er report Dr.

Bell gives the name "Nipigon Series'" to the "Upper Copper-Bearing Series" of the

Nipigon region and apparently abandons the idea of their being a Permian or Triassic

age.*

In 1894 ^[r. TT. Mclnnes gives a .short account of the Nipigon formation along thd
Canadian Pacific railway near Nipigon Harbor, and makes the interesting suggestion
that the lake lies in a trough carved in the Nipigon series and its associated traps,
restoring an old basin in the Archean. He considers the Nipigon series equivalent to

the Keweenawan. the name introduced south of lake Superior for the rocks of

Keweenaw Point in Michigan.'

In 1898, Mr. D. B. Dowling mapped the islands in the lake, and traversed Sturgeon
river and a chain of lakes to the south. He makes a further suggestion in regard to

the basin, that it was due to the settling owing to the removal of the molten material
of the trap sheets from beneath.'

* Geology of Canada. 1863. pp. 70-79. ' G.S.C. 1866-9, pp. 315-314.

«G.S.C. 1872-3, p. 106. " Ibid., 1894. Sum. Report A.pp. 49. etc. 'Ibid., 189^. Sum. Report A. pp. 95, etc.
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Finally Dr. W. A. Parks was sent by the Survey to complete the work on the
northeast of lake Nipigon. so that a geological map of the whole district might be
prepared.'

In spite of the fact that so many geologists have worked in the region, only
summary reports have yet been published accompanied by sketchy maps without
geological coloring.

Besides the members of the Survey, Messrs. "Willmott and Flaherty have done
economic work near lake Nipigon, especially east of Poplar Lodge and at the head
waters of Red Paint river, with the object of locating iron ore deposits; but they have
naturally paid little attention to rocks later than the Iron formation, such as the
Xipigon series.

In the Report of the Bureau of Mines for 1906 observations of my own on some
outcrops of the series are given incidentally. During the two summers spent there

Columnar diabase, Xipigon river.

materials have been collected for a somewhat more detailed account of these rocks as

exposed along the railway, the river and the eastern shores of lake Xipigon. The name
usually given to these sedimentary rocks and the associated diabases is Keweenawan,

but at the numerous points where the sandstones, shales and limestones are lacking it

is not very certain that this name really applies to the sheets of basic eruptive rock.

In the Xipigon region they are apparently not amygdaloidal, but are chiefly laccolithic

sills, very like the Logan sills, as Lawson has called them, in the Port Arthur district.

Near Thunder Bay these sills occur in the Animikie series, but are. of course, later in

age than the slates between whose layers they have spread out.

In the X'ipigon region the sills are later than the Keweenawan sediments also,

and form similar sills, but they may be of the same age as the lava sheets toward the top

9 G.S.C., 1902. Sum. Report pp. 211-219.
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of the Keweenawan, as found, for instance, on Michipicoten island. We may suppose

that the surface volcanics, found in other parts in thick successions of amygdaloidal

sheets, were thin here and have been eroded away, or were absent from the beginning.

The idea of a "crowning overflow" forming the cap of all the hills must be given up,

the sheets covering the hills having been injected between the sediment and then

disclosed by the removal of the overlying softer rocks.

Physiographic Feutures

Every one is struck with the topographic features introduced by the sheets of

"trap" or diabase, which gives flat topped hills or table mountains, with almost

perpendicular walls formed of the rude columns into which the rock is divided by its

vertical jointage. The surface of the sheet is ott-en very flat, or gently undulating, and

either horizontal or slightly tilted. The thickness of the sheets may reach .300 or 4iX)

feet, so that almost unscaleable cliffs surround the hills, or make an abrupt end t-o gently

inclined plains. At the foot of the cliffs a talus of blocks quarried by frost is always

piled, often high enough to conceal the sheet of sedimentary rock which in many cases

underlies the diabase.

The contrast is very marked between these flat topped, gray walled mountains and
the Archean domes and ridges of pinkish granite and gneiss or green schists, having

usually much gentler slopes and less regular forms. Often the diabase hills are isolated

remnants surrounded by the more varied forms of the Laurentian and Keewatin rocks,

from which the original covering of sediments and "trap" has been eroded, bringing

to light once more the ancient topography, as noted by Mclnnes. Around lake Nipigon
itself the sedimentary parts of the formation are very thin, and rise but little above

the water or are not disclosed at all. Near Nipigon bay. along the shore of lake

Superior, in many of the hills the lower part, sometimes to a height of 200 or 300 feet,

consists of sandstone, limestone and shale usually brown or red in color, giving very

striking scenery, red based hills topped with sombre gray. The old Hudson Bay post

was palled Red Rock, from the glowing color of the shales on the west shore of the bay.

Beside the flat topped diabase hills there are on the east shore of lake Nipigon

ridges of very similar diabase, having hummocky and irregular tops and no well marked
cliffs caused by vertical joints. One such ridge or range of hills runs several miles

from northwest to southeast with a width of two or three miles between the Poplar

Lodge iron claims and those of Wendigokan. These may be laccolithic masses, or. as

has been suggested, gigantic dikes, eruptions probably of the same age as the sheets.

Here the topography differs less from that of the surrounding Laurentian and Keewatin.

Faults in the Keweenawan

Logan and the later geologists have recognized that the region has been faulted

into blocks which have been slightly tilted : and the fault planes, being lines of weak-

ness, have suffered erosion faster than unbroken parts, so that the river channels are

apt to follow the faults. This may be seen along the Nipigon river, where in some

places steep walls of diabase rise on one side and low cliffs or hills of Laurentian on

the other, the two sides of the river having totally different topographical features.

The actual plane of faulting on the large scale, forming the tilt-ed blocks, is very

seldom visible, having always been greatly shattered and attacked by weathering and

erosion, so that it is in the lowest parts and buried under drift deposits. Fault-s on

a small scale are however often seen, as on the cliffs a mile or two west of Kama, the

next station on the Canadian Pacific railway east of Nipigon, where sediments and

thin diabase sheets have been broken into blocks or slices and shifted two or three

feet, so that a stratum that can be traced along the outcrop is divided into a number

of fragments, all nearly horizontal but at different levels.

So far as observed all the faulting came later than the injection of the diabase sills,

t. e.. in post-Keweenawan. probably Cambrian times: and may be accounted for by the

settling of the beds after the removal of so much lava from beneath.
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Relation of the Erupti>es to the Sedimentary Rocks

It has already been mentioned that the Keweenawan diabase exists mainly as sheets

which have spread out between the sedimentary rocks, and near lake Nipigon shows no
amygdaloidal structure or ash or agglomerate beds, to suggest surface volcanic activity.

If volcanoes once spread out sheets of lava in this region, as on Michipicoten island

and Keweenaw point, the lavas and ash rocks have been destroyed. As in the Animikie

the sheets cooled to form sills at a considerable depth, where the pressure prevented

steam from expanding to produce the cavities which could later be filled with various

minerals and form amygdules.

Since the thicker sheets make the tops of the hills, the softer rocks above having

been removed, their contact with the overlying rocks is no longer to be seen, but the

finer grain of the diabase, on the upper side indicates the cooling effect of their

presence. In some cases curving lines of flow occur on the fine grained surface, as on

Flat Rock portage near South Bay, and Logan describes and figures siich markings from

St. Ignace island, and looks on them as indicating the flow of lava streams." "Where

there are no amygdaloidal layers or other indications of surface volcanic activity,

these crescent-shaped wrinklings do not seem sufficient evidence of lava flow, and may
be due simply to the dragging of the sluggish fluid as it spread beneath the overlying

rock. Where the sheets are thin enough to show both surfaces with the sediments

above and below, the diabase grows fine grained on each surface, and seems to harden

and change the sedimentary rock. At the edge the two rocks blend and a paler gray

band is formed by the fritting of shale or limestone. Some of the sills are only a few

inches thick and often run out in feather edges.

While the sills generally keep to their level, there are cases where they ascend

steeply from one level to another. About two miles west of Nipigon Station a thick

sheet of diabase pushes up over the red shale at an angle of 40 degrees, crushing it and
changing the color and texture of the shale, which is green and much harder, for ten

or fifteen feet away. There are also places where the shale has been crumpled and
contorted.

Immediately beneath some of the larger diabase sheets the limestone is often changed
to marble, of a red or whit« color, some specimens being quite handsome, but so far as

observed these beds are too thin to be of practical importance.

Keweenawan Sedimentary Rocks

Sandstone and Quartzite

Conglomerates have not been observed in the Nipigon region, though occurring not
far to the west, on Thunder Bay. Coarse sandstones or quartzites are frequent, gener-
ally white or pale gray in color, but sometimes red or brown from oxide of iron between
the grains. Half a mile west of Nipigon station a small railway cutting exposes a
flat-lying bank of pinkish white sandstone, whose relationships to other rocks are
concealed, but which is no doubt Keweenawan in age. It is a firm, medium grained
sandstone with scarcely any hint of stratification, perhaps because the outcrop is not
extensive. A thin section shows nearly pxire quartz sand grains, with a very few
feldspar grains, all usually well rounded and with dusty edges. The cement consists of

a small amount of interstitial quartz. Except for its pale color, the stone would be
excellent for building purposes.

Bands of pale gray sandstone or quartzite are found a mile or two west of Kama,
near the toot of cliffs capped with diabase sheets. The beds are not very thick and
pass into red-brown sandy shale. The rock is more compact than the one described above,

and contains more of the feldspars. A thin section consists of about three-fourths

quartz grains, and one-fourth of other materials often somewhat turbid in appearance,

including orthoclase, microcline, and plagioclase and a certain amount of some car-

lo G.C. 1863, p. 72.
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bonate. There are also concretionary spherules, made up of microcrystalline silica and

a carbonate. The quartz grains are often well rounded, and have been enlarged by a

growth of clearer quartz till the individuals met and formed an interlocking mosaic

White quartzite, very like that of the original Huronian north of lake Huron,

occurs beneath the Keweenawan diabase south of Obabika bay, near the northeast

corner of lake Nipigon. It is grayish white and very hard, and in thin sections proves

to consist almost entirely of interlocking quartz. The original grains of sand contain

many bands of minute bubble holes, and are rimmed by a little dusty material, while

the new quartz, representing their outgrowth, is clear.

This quartzite has a more ancient look than the sandstones or semi-quartzites found

near the shore of lake Superior to the south, which may be accounted for by the fact

Uur party on eleventh portage, Red Paint river.

that a small dike ot granite cuts the quartzite and the overlying diabase at this point,

and that pegraatitic looking material penetrates it also at one or two places. If the

diabase were absent one would be inclined to look on tlie quartzite as Huronian.

Shales and Slates

Shaly or slaty rocks are well developed in the Nipigon region north of lake

Superior, but have not been noted on lake Nipigon itself. They are very variable in

color, running from dark gray, almost black, to several tones of red and pale green.

A specimen taken from a cliff three or four miles west of Nipigon station is very

dark gray, compact, not very slaty, but with a vague conchoidal fracture, and much
resembles the Animikie slate near Port Arthur. A thin section proves to be exceedingly

line grained. Quartz in minute particles, scales of chlorite and probably also of

sericite, and considerable amounts of dark opaque substance can be distinguished, the

last probably some carbonaceous material, since slivers of the rock burn to a paler gray.

1 1 M.
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Tlie ingredients are not evenly distributed, and there are oblong areas in which the
dark substance is more thickly scattered.

A more common shale is brown red to purplish red in color, often spotted with
small green spherules, or with patches and shreds of white, resembling shaly beds in

the '''Soo" sandstone at Sault Ste. Marie. This variety crumbles easily to small
fragments when acted on by the weather. It has very little cleavage, but is distinctly

banded parallel to the stratification. Some specimens effervesce a little with cold acid,

but most are scarcely affected by it, showing that carbonate of lime is not an important
ingredient. Under the microscope small particles of quartz and of a carbonate, probably
dolomite, make up most of the sections, with a red brown matrix ot iron ore. Some
of the bits of quartz have crystal forms, but most are irregular splinters. The pale

green patches are round, have no sharp edges against the ruddy parts, and seem to

consist of the same materials without the iron oxide. A th^n section from a somewhat
purplish specimen shows a good deal of dirty looking indeterminable material between
the quartz fragments, and much less of the dolomite. The white patches seem to

consist partly of dolomite and partly of a scaly or fibrous mineral of uncertain character.

The green variety of shale is less extensively found than the red, and differs from
it mainly in the absence of iron oxide. A thin section from a specimen altered by
contact with a diabase sheet two miles west of Xipigon station is somewhat different in

composition, containing much of a faintly polarizing scaly mineral, probably chlorite,

and a good deal of dolomite. This rock passes in ten or twelve feet into ordinary red

brown shale, and has apparently been formed from it by reduction of the sesquioxide

of i I on and the increased crystallization of chlorite.

Limestones and Dolomites

In the region studies limestones and dolomites occur in rather small quantities. In

the outcrop four miles west of Nipigon station a band of gray dolomite two feet thick

runs for a long distance, making a striking contrast with the red shaly rock above and
below. The rock has been greatly crushed and recemented.

About six feet of fine grained marble, white with some reddish tints, is found at a

bold promontory a few miles west of the Virgin islands, underlying a thick diabase

sheet. The rock is handsome but is very much shattered, and its position beneath the

diabase would make it difficult to quarry. This outcrop effervesces with cold acid, and

so is limestone rather than dolomite. Thin sections show fine grained, closely interlock-

ing calcite, with small amounts of some turbid substance. It is doubtful if any of the

limestone or dolomite outcrops will be of value as furnishing building or ornamental

stones, but material for lime burning may be obtained on a large enough scale for local

purposes, in a region very deficient in that respect.

The Diabase of tlie Sills

The rock forming the sills or sheets which cap the hills so characteristic of the

region is generally of a monotonous kind, medium grained dark gray, weathering to

brownish tones, with a rude columnar structure. It regularly grows finer grained

against the sediments, and never shows pillow or amygdaloidal structures. In general

it is olivine diabase consisting of plagioclase (labradorite) to the extent of more than

one half, brown or purplish brown augite about one third, olivine and magnetite in

considerable quantities, a little biotite in some cases, and a few small prisms of apatite.

The structure is generally distinctly ophitic, the lath-shaped feldspars projecting into

the augite anhedra, which are often large enough to give a "mottle lustre" effect in

hand specimens. The magnetite is generally in rather large masses, often including

other minerals, as if it were one of the later substances to solidify.

Usually the rock is very fresh, though in some sections the olivine is partly or

wholly turned to serpentine, and the augite has fringes of green secondary hornblende.
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On the surfaces against the other rocks the diabase becomes much finer grained

and is bluish black in color, weathering paler gray or bnff. Thin sections show a quite

different appearance from those of coarser varieties of the rock, having a distinctly

porphyritic habit, with comparatively large crystals of plagioclase and a few of augite

enclosed in a somewhat opaque ground mass and themselves enclosing remnants of

glass. The ground mass is apparently a somewhat devitrified basic glass, through which

are scattered many lath-shaped feldspars with ragged ends and often a dark core.

In the brown turbid ground mass there are many black particles of magnetite.

Where the diabase cooled against dolomitic shale the usual red of the shale has

been destroyed, the sesquioxide of iron being reduced. The black of the porphyritic

glass becomes gray, perhaps by absorbing constituents of the shale, and the ground

mass is less transparent, but there are still laths of feldspar contained in it. of the

same kind and as thickly scattered as in darker parts of the rock.

The diabase presents also coarse grained varieties, having little ophitic structure

or none at all. transitions to gabbro, but with the same mineral constituents. Often

the weathering out of olivine leaves the surface pitted, and rock of the kind on

the promontory west of the southeast bay of lake Nipigon and elsewhere is rapidly

crumbling into a ooarse sand of a green gray color. No very sharp line can be drawn
between diabase and gabbro in the region, since both consist of plagioclase, augite.

olivine nnd magnetite, the only difference being the lath or plate-like character of the

feldspars in the diabase as contrasted with feldsp-irs having diameters more nearly

equal in the three crystallographic directions in gabbro.

Basic Phases of the Keweenawan Eruptive

Closely connected with the olivine diabase sheets described above, there are more
basic olivine rocks, probably differentiation products of the same magma. Rocks of

this kind are found at Virgin falls, near the outlet of lake Xipigon ; and consist chiefly

of augite and olivine in about equal quantities. Wedged into corners there is some
plagioclase. and magnetite and brown biotite occur also in subordinat-e proportions.

The olivine has good crystal forms, and with some of the magnetite came first in order

of crystallization. The rock is more nearly a picrite than a gabbro.

Not far away from the point where this specimen was taken, below the first of the

Virgin falls, a coarse variety of the basic ertiptive has in part undergone deep seated

change into actinolite and garnet.

A still more basic variety is found on an island just south of Halfway point, on

the east shore of lake Xipigon, a dark gray rock of coarse texture with a deeply pitted

surface. Thin sections are like those from Virgin falls, but with less plagioclase, about

one-tenth of the whole, and more mica, deep brown and highly pleochroic. In this

rock the olivine is badly weathered, serpentine running along all the fissures with

patches of the unchanged mineral between.

The very basic phases of the olivine diabase are not wide spread, having been

found only at the two points mentioned.

The dikes and bosses of diabase or gabbro found penetrating the older rocks.

Laurentian and Keewatin, are of various kinds, some like the Keweenawan sills and

probably filling the channels through which the diabase ascended, others without

olivine and containing a little quartz, probably of an origin distinct from the sills.

These outcrops are referred to in the account of the iron ranges and their associated

rocks.

Post=Keweenawan Dike Rocks

At several points small dikes of a fine grained granitic-looking rock were found

in the diabase sills, the first being seen on Flat Rock portage near the south bay of

lake Xipigon, others being found later on Livingstone point and Obabikon point. At

Flat Rock there are several very narrow dikes of the granitoid rock, the largest a foot
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wide, occupying short fissures in the diabase or following the boundaries of a rude
columnar parting. The rock is fine grained, and has the usual flesh color of granite.

The largest dike observed has a width of 30 inches and cuts quartzite and the overlying
diabase on a promontory a mile southeast of Ombabika narrows. It could be followed

100 yards inland; and in the quartzite near by there were a few narrow interlacings of

coarser granitic looking material. Thin sections show the rock to be grano-diorite

rather than granite, in spite of the pink color, since the feldspars are mainly plagio-

clase, the amount of orthoclase being small. Quartz is present to the extent of about

one-quarter, partly in rude pegmatitic forms, and a little hornblende and brown biotite

occur in one specimen, while decomposition products representing some ferro-magnesian

mineral are found in small amounts in the other. The plagioclase, which has the

Muskeg, Height of Land, Ked Paint river.

characters of oligiclase, commonly shows fairly well developed crystal forms of clear

mineral in the centre, with an irregular outgrowth of weathered feldspar round them.

These little dikes of grano-diorite occur frequently, and seem rather widely spread

from one end of the lake to the other, being found in most of the sheets of diabase

which we had an opportunity to study on well exposed surfaces. None have been seen

in the other rocks of the region, perhaps because they have not been looked for; and it

seems as if they were bound up with the Keweenawan eruptives, perhaps as a last

differentiation of the original magma, penetrating cracks and wider fissures of the

cooling diabase.

The grano-diorite is, of course, lat-er than the diabase sills, which probably reached

their present positions at the very end of the Keweenawan, while lava and ashes were

being distributed on the top of the Keweenawan sediments. These acid dikes are, there-

fore, of Cambrian or even later age, and the most recent solid rocks known in the region.
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Geology of Nipigon River

Although so many geologists have gone up Nipigon river, there is no detailed

account of the geology of its shores. As the river is visited by hundreds of tourists and
fishermen every year, it seems worth while to point out roughly the distribution of

the rocks as observed during our four journeys up and down. As we were always en

route to points beyond, no time was permitted for elaborate work on the river, yet

the main points were noted, and some of the portages were carefully studied.

Where the upward journey begins on lake Helen, sand plains representing an old

water level of lake Angonquin (an ancient glacial lake) cover the solid rock, with a tree-

covered moraine between them and Nipigon station. Beyond the oast shore of lake

Helen one sees Laurentian country with a hilly, rolling surface, and a few higher flat

topped hills with steep cliflFs caused by remnants of Keweenawan diabase sheets. Turn-

ing through a marshy delta after five miles on the lake, one enters Nipigon river, with

low banks of stratified clay and sand, partly cultivated by the Tndians.

At camp Alexander, the first portage, granite comes up beneath the old lake silt

on the southeast shore and a cliff of diabase rises on the other side of the rapid. The

portage road runs first over lake terraces of sand and gravel, afterwards over bouldery

moraines, and no solid rock is seen until one reaches the upper end. where the river

is once more canoeable. The rapids begin over red granite and fine gray gneiss, like the

Couchiching of Rainy lake, but half a mile down, a ridge of coarse diabase rests on the

granite for 100 yards.

Probably the pre-glacial channel of the river was to the west of the present one.

the morainic material rising as hills on the portage road and to the northwest, having
been piled up in such a way as to block the valley and force the water in to the present

channel.

On the east side of the river above the rapids there are low hills of red granite,

and also a small patch on the west side under the moraine. Above the narrows the east

side shows mainly gray or green Keewatin schist, steeply tilted and penetrated by red

granite and pegmatite dikes, some of which contain large black crystals of tourmaline,

probably dikes from the granite region to the south. On the west side diabase rises,

and a mile south of Split rock portage a sill of diabase covers the Archean on both

sides of the river, rising to the east as splendid vertical cliffs. The nearest cliff has a

height of 450 feet above the water, talus covering the lower part, and a diabase hill

half a mile inland is much higher. The rock which "splits" the rapids is a huge mass

of the same diabase sheet.

From the .Split rock portage to Island portage diabase rises on each side, but the

liver has cut through it to the underlying Keewatin. The portage leads over a small

low island of nearly vertical gneiss, gray and fine grained, with a strike of 40 degrees,

closely resembling the Couchiching gneiss of Rainy lake.

Soon after this Pine portage is reached, the river having low shores at this point

with no cliffs of diabase. At the foot of Pine portage there is greenish gneiss or mica
schist with garnets, but the road passes every bouldery morainic ridges to the upper
end, where coarse, black diabase rises above the quiet waters of the river on each side.

Cliffs of diabase wall in the channel from this to Little Flat Rock portage, which crosses

a low nearly flat sill of the same rock. Diabase extends all the way from this portage

to the next at Victoria rapids, and seems to reach as a low flat surface past Hannah
lake on the west to the shore of the South bay of lake Nipigon.

From this point one may reach lake Nipigon in three ways : by lake Hannah and
Big Flat Rock portage to South bay : or straight up the river to Virgin falls, where
the portage runs first over stony moraine, then over flat eruptive sheets more basic

than diabase: or one may turn to the east over a bouldery portage to a pond, through

another pond and then cross a portage to a bay of lake Nipigon above Virgin falls, all

over morainic materials. It is probable that this series of ponds represents an old

outlet of the lake, blocked bv moraines left- bv the last ice sheet.
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Pleistocene Geology

Old Lake Deposits

In last year's report brief references were made to the Pleistocene deposits of the

Poplar lodge and "SVendigokan areas" which are covered to the extent of about one-

third by sand plains, old lake deposits formed probably in a great northern bay of

lake Warren; and the observed levels of the plains were given, reaching from 860 to

1,020 feet above sea level. The lowest sand plains rise only a few feet above lake

Nipigon which has an elevation of 852 feet.

Stratitied beach deposits, ^sipigon river.

Our past summer's work has greatly extended the known area of these old lake

deposits, which reach as far as Battle Island lake, more than 30 miles east of the

shore of lake Nipigon. Here we still have the usual sand plains rising about 20 or

30 feet above the water of the lake, which was roughly determined by hand level and

estimation of the falls and rapids on Sturgeon river as 1.044 feet. From this the

sand plains would stand at 1,060 or 1,070 feet above sea level. How much farther

they extend inland is not known.

In some cases boulder clay may be seen at the bottom of sections cut by Sturgeon

river through the drift deposits, rising a few feet above the water, then well stratified

silt, sometimes 100 feet thick, followed by sand and coarser materials forming the

top of the series of deposits.

"Bur. Mines. Vol. XVI., pp. 135 and 147-8.
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In one section above the first falls on Sturgeon river there are 73 feet of silt

followed by a layer with angular boulders, like till, as if the silt were interglacial,

but the slipping of materials on the cliff above made the relations somewhat uncer-
tain. Above the bouldery bed was stratified sand reaching 90 feet above the river or

994 feet above the sea. On Sand lake, much higher up the river, whitish silty sand
was found for a few feet above water, followed by sand, with a level surface about
1,060 feet above the sea.

In many places the sand plains are uneven in surface, with depressions and small

ridges or low gently rolling hills, perhaps representing the work of currents on a delta

or in some cases dunes caused by wind work.

Most of the sand plains have the look of delta deposits, probably formed by a

post-glacial Sturgeon river coming into a lake standing much higher than at present
in early stages, but gradually sinking toward the present level of Nipigon. Deposits

Glaciated rocks south of Poplar Lodge.

of the same kind are now in process of formation at the mouth of Sturgeon river,

varying and shifting in different seasons by the swinging of the river channel at

its outlet. Smaller streams, like Sand creek at Poplar lodge, are doing similar work
on a corresponding scale. The sinking of the level of lake Warren and its successors

seems to have been stepwise, to judge by the succession of terraces.

How far north the stratified lake sands extend is not yet determined, but they
are found well developed at the first falls on Red Paint river a few miles above its

mouth, where the portage trail crosses a flat sand plain about 100 feet above the
river below the falls, which is perhaps a foot or two above lake Nipigon. Beyond
this to the northeast no well defined old water levels were observed as far as the

watershed between lake Nipigon and Hudson bay.

Some low sand tracts have been not«d along the shore of lake Nipigon beyond
R«d Paint river, biit none rising more than a few feet, and it is doubtful if the higher
beaches extend quite to the northeast side of the lake, where the drift consists of

morainic materials little modified bv water action.
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Glacial Deposits

Toward the southern end of lake Nipigon from Sturgeon river towards Virgin

falls, most of the low ground is hidden by sand plains and muskegs, as mentioned

above, and typical morainic deposits are not often seen. Along Nipigon river, how-

over, characteristic moraines occur as stony ridges at several places, and appear to

have played a large part in turning the river out of its ancient channel, thus pro-

ducing rapids.

Inland fruni *he mouth of Sturgeon river several of its rapids are over boulders

derived no doubt from boulder clay, and, as noted by Mr. Moore, moraines occur

near Lake Wendigokan, but tlie most striking examples of glacial deposits are found

near Trap lake, where kame ridges, eskers and bouldery hills are found. To the south

one finds sandy till with sub-angular stones where fallen trees have upturned the soil,

and much of the surface is covered with low ridges or hills, probably morainic.

The water shed northeast of the head of Red Paint river consists largely of moraine

country, gravelly hills and kettle-shaped valleys, often enclosing lakes, occurring

over many square miles, probably deposited at the margin of the ice where a great

glacial lake confronted it toward the southwest.

Very bouldery morainic hills may be seen at Revillon post on the northeast side

of Ombabika bay also.

striated Rock Surfaces

Striated rock surfaces are quite widely found along the east shore of lake Nipigon,

where the waves are just washing away the drift from the underlying rock. Inland

in most cases the rocks are too much weathered and lichen-covered to show them, but

strippings on the Iron ranges often disclose them. In the previous year striae run-

ning from north 60 degrees to 70 degrees were found near Poplar Lodge, and during

the past summer many other ice smoothed and scratched surfaces were seen, in some

cases showing two sets of striations, an older one displayed only in hollows or sheltered

spots, and a newer one better preserved and more widely spread. Directions of

striation were determined at a few points, as follows

:

Shore of lake Nipieon north of Sturgeon river 45 degrees
Portage between Pasha and Ida lake? 60 "
River mouth pouth of Humboldt peninsula 80 "
Mouth of Red Paint river 85- 95 "

, Mouth of Ombabika bay ( older , 10-35
Mouth of Ombabika bay (younger) 70-100 "
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II.—IRON RANGES EAST OF LAKE NIPIGON

THE ONAMAN IRON RANGES
BY E S MOORE

Introductory

The writer was instructed by Mr. T. W. Gibson, Deputy Minister of Mines, to con-

duct a geological exploration of the Iron ranges around the head waters of Red Paint

river. After assisting Dr. Coleman in finishing the work begun during the summer
of 1906 on the Iron ranges of the Sturgeon River region, the writer proceeded to

this new field and began work there on July 29th, but in September was compelled

by bad weather to leave the field before the survey of the ranges was complete. The
autumn snows and rains came early, and on the return journey heavy gales accom-

panied by sleet and snow were encountered on lake Nipigon, causing considerable

delay in reaching my destination

In the field the writ-er was ably assisted by W. F. Green, B.A., fellow in Toronto

University, who in every respect proved to be eflficient in his work. Besides Mr. Green

and the writer, there were in the party two very faithful Cree Indians, John and Henry
Jeffries, of Moose Factory, and for a short time an Ojibway Indian, who proved

unsatisfactory and was soon discharged.

Until quite recently, little was known concerning the geology of the district sur-

rounding the head waters of the Red Paint. References had been made to its

resources in some of the Canadian Geological Survey reports, but geologists had not

done any detailed work there. Dr. W. A. Parks mentions in a summary report' that

some claims containing deposits of limonite and ochreous hematite in sugary quartz

seams running parallel to the inclosing schists had been staked by Andrew Green
on Red Paint lake, the source of the south branch of Red Paint river. He says

further that though jasper had been reported from the Red Paint river, neither the

Algoma Commercial Company nor the Flaherty syndicate had located it.

Some prospecting had been done by the Algoma Commercial Company on the lower

parts of the Red Paint river during the time that company was so actively engaged
in exploration work in the Nipigon region and a few claims Mere surveyed. These

claims lie along the stream near the ninth or "Red" portage about 21 miles from
the river's mouth, but they were never of any commercial importance.

When the Transcontinental railway survey parties began work through northern

Ontario, about five years ago, the Red Paint river became one of the highways for

the transportation of mail and supplies, not only for the railway surveyors, but for

a number of prospectors who entered the new region. The most energetic prospecting

was done during the summer of 1906 when a considerable Iron range was located

by men in the employ of Mr. R. H. Flaherty, and their strikes encouraged other pros-

pectors to enter the field, but the majority of the latter were unsuccessful. During
the following summer while our examination of the ranges was in progress Mr.
Flaherty did diamond drilling on his claims. The complete drilling outfit was trans-

ported up the Red Paint and down Johnson creek a distance of about 55 miles, by use

of canoes and packstraps, a feat ivhich is probably unique in the history of mining in

Ontario, if not in that of Canada. During the same season a range was located

farther south, which appears to be the most extensive yet found in the region.

The writer has applied the term Onaman to the Iron ranges in the area explored

because of a desire to have some euphonious and appropriate name for them, and

1 Sum. Rep. Geo. Sur. 1902-3, pp. 213-222 A.
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because of the difficulty of applying any other local name without danger of its

being misleading. The word Ouaman is the Indian name for Red Paint, and the

term seems to be appropiiate for all the ranges discussed in this report, and for

those which in the future may be found in their vicinity.

As in previous seasons, many favors wore received from those who were met -n

the field, and this opportunity is taken of acknowledging them. Special thanks are

due to Mr. P. A. Leitch for assisting us in various ways, and to Mr. R. H. Flaherty

who placed all available information in regard to his work in the region, at our

disposal. In connection with the preparation of this report, the writer is indebted

to Dr. A. P. Coleman of Toronto and Professor Iddings of Chicago University for

the counsel they have so generously given him.

M^^"^

.Miv

Flaherty's diamond drill, Height of Land.

Qeographical Position of the Iron Ranges

The Onanian Iron ranges occur in the vicinity of the Height of Land, one of the

great continental divides, near the head waters of Johnson creek and Red Paint

river. The area included in the Iron range district so far explored is between lati-

tude 50° and oOo 30' and between longitude 87o 10' and 87o 45'. To reach the region

it is necessary to make by canoe a journey of about 50 miles in a general northeast

direction from the mouth of the Red Paint river, which enters Humboldt bay, the

northeastern expansion of lake Nipigon. In time of high water this stream is easily

navigated with canoes, but it becomes very low in the summer, and travelling is diffi-

rult, especially in the upper portion of the river where the stream is very crooked.

Although there are twelve portages, the longest, which is around a long rapid about

six miles above the mouth of the stream, is onlv two-thirds of a mile in length but

has at its lower end a troublesome hill rising rather abruptly about 75 feet above the

ei - other portages vary from less than half a mile to a few yards in length,
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Second portage, Red Paint river.
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and are all well cut out. To cross the Height of Land requires a portage of about

one and one-quarter miles over one of the best trails found anywhere in the country.

Although some important sand banks are seen on the lower parts of the stream,

in passing up the Red Paint, one is impressed by the lack of the definite and

high banks so characteristic of the Sturgeon river farther south, by the absence

of high hills of any kind, and the prevalence of large swamps on either hand. A great

deal of the rock along the stream is granite, and the knolls of this rock rising above

the surface of the swamp give the typical Laurentian country. Several bands of Kee-

watin rocks are seen. The first of these occurs at the first, second and third portages,

and is responsible for the rapids at these places. The ne.xt is at the ninth or "Red"

portage, where a little Iron formation occurs, and the third one begins near the

lower end of Oboshegegon (Narrow') lake, and extends along "Whitefish lake and

"Crooked creek" to the Height of Land. The remainder of the rock along the river

is granite and diorite, chiefly the former, and belongs to the Laurentian system.

A number of lakes occur on the river. The largest of these, lake Oboshegegon,

is about six miles in length and as its Indian name indicates is narrow and swampy.

The upper lakes are rather shallow, and have hard clay Dr marshy bottoms.

Surveys

As no township or lot lines had been run in the region one of the survey lines of

the Transcontinental Railway was made use of and was found of great service in

forming a base to which out work could be tied, for purposes of a geological map. It

was necessary to procure all the materials for the map by pacing compass lines, and

this proved a diflBcult task on account of the bad brule on the high lands, the wet

swamps where the land was low. and the presence of some magnetite over many parts

of the area, necessitating the frequent use of the dial compass during a season pre-

dominantly wet and cloudy. It is matter for regret that at the time of writing the

final survey of the railway line cannot be obtained and placed on the map to accom-

pany this report. The claim lines which are mapped are only those run by the

prospectors, and though usually well run for a region in which local attraction is

sn troublesome, they shoiild not be regarded as surveyors' lines.

Soil and Vegetation

Much of the land in the region has been burnt over at different times, leaving the

larger part of it covered by a tangled mass of dead jack-pine and spruce. Some parts

of the burnt area, especially the hills of drift, are now covered by a very dense tinder-

growth of spruce, jack-pine and poplar which adds to the difficulties of travel, but the

burning of the moss and other vegetation from the rocks has greatly facilitated the

ease with which these can be examined by the prospector or eeologist. During the

summer of 1906. which was very dry, great bush fires raged along .Johnson creek,

burning nearly everything combustible from the surface of the ground and leaving the

hills of drift which occur there almost as bare as a cultivated field.

The land which has not been burned is covered with swamps and muskegs. The
timber of these swamps is mostly small, and much of it scrubby cedar, spruce, bal-

sam and tamarac, almost all of it not large enough for anythins but ties or nulpwood.

Along the lower stretches of the Red Paint river, however, chiefly between its mouth
and the second portage, there is some good spruce and tamarac timber, which will

in time be utilized for lumber and other purposes. White birch is very common on

the morainic hills of the unburned areas. No red or white nine was .seen in this

district.

It is said that the great clay belt of northern Ontario extends almost to the

Height of Land in this reorion. and this is probably the case, as the hills here

gradually give place toward the east to great flat areas covered by muskegs and



174 Bureau of Mines No. 4

Typical " brule," Height of Land, Red Paint river.

Our camp in burnt region, Jolmion creek.
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swamps over which the new railway line will have many miles of straight and almost

level track. Although some of the flats along Johnson creek are sandy, and the

hard stratified clay is found not far below the surface, there are many acres of land

cnpabie of growing good crops, as the soil on these is a clay loam. Considerable land

along the lower reaches of the Red Paint would also be suitable for agricultural pur-

poses, and there is little doubt that with a railway through this region, the land will

some day be producing some kinds of crops and be capable of supporting to a large

extent a mining population, if the country produces mineral wealth. The greatest

drawback to the agricultural prospects of this northern region are the late spring

and early autumn frosts, but if the land were cultivated these would become less

Beaver house, Black river.

severe than they are at present, just as they have been mitigated in many other

cultivated regions. The long days with so much sunshine permit rapid growth, and
small fruits are abundant. Wild strawberries grow on the clay flats, and blueberries

are plentiful on the rocky and sandy ridges.

Fauna

The beaver is the most interesting animal in the region, and is fairly common.
These animals are so bold that some of them attempt-ed on one occasion to dam the

Red Paint at the outlet of Holliday lake where canoes frequently passed to and fro.

Some moose were seen, and caribou frequent the woods, especially during the colder

seasons, but there is a marked scarcity of red deer in the whole of the Nipigon region
east of the lake. Partridge and grouse are plentiful, the latter appearing in

largest numbers in the spring, about the time the snow begins to disappear. The
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region is looked upon as a favorable one for trappers of small fur-bearing animals,

and many marten, fisher and muskrat are taken during the winter. Fish are

not so plentiful nor so fine as they are farther south, but plenty of pike are found in

the streams and lakes. Some pickerel may be taken from the lakes, and a few brook

trout have been caught in Johnson creek.

Topography

According to information obtained from the bench marks along the railway

location there is a difference in level of 191 feet between the mouth and head waters

of the Red Paint river. The stream has an average fall of about four feet per mile,

and this is concentrated in a number of falls and rapids which vary in height from

two to fifty-four feet, but the amount of water in the stream at some seasons is too small

to make it a valuable one for power purposes.

The continental divide in this region is not conspicuous as a ridge, and in some

places there is almost continual swamp across it with streams issuing westward on one

side and eastward on the other, the water of the former reaching the Atlantic by

\vay of the great lakes, and that of the latter going to James bay by the Albany river.

The highest point on the portage crossing the divide has an altitude of 1,070 feet,

but a little farther northwest some of the gravel hills form a ridge with an altitude

of 1,150 feet, and similar hills extend eastward along Johnson creek at an eleva-

tion of 1,100 feet above sea level.

Taking the country as a whole, there are no great variations in level. No matter

in what direction one goes he encounters no great hills, and finds that there is not

anywhere a difference of more than about 175 feet in elevation, between the lowest

stream valleys and highest hills. The region has the appearance characteristic of the

great Archean peneplain of northern Ontario, which has been formed by the reduction

to a general level of most of the once prominent hills, leaving a few monadocks where

harder formations rise above the surrounding lands.

The large deposits of terminal moraine along Johnson creek with the small out-

wash plains, undrained depressions and kettle lakes form rather conspicuous topo-

graphic features. There is a difference in elevation between the top of some of these

drift hills and the undrained depressions lying in them of about 75 feet, and as the

hills have been so thoroughly burned off by the bush fires they stand out as prominent

features which can be seen for many miles.

Johnson or Old Log creek, a sluggish stream meandering through a marshy plain

forms part of the canoe route to the east. The amount of water flowing in it varies

greatly in different seasons. During the summer of 1906 it was a small creek along

which it was difficult to pass with canoes, but in 1907 it was swollen from bank to

bank and formed a good sized river. Along its lower stretches it flows mostly through

muskeg, and at all seasons there is plenty of water for canoes.

Classification of the Rocks

The rocks of the region may be tabulated thus

:

PLEISTOCENE Drift, lacustrine sands and clays.

PRE=CAMBRIAN

Keweenawan (?)—Basic eniptives : gabbro and diabase.
Lower Huronianf?)—Conerlomerate and arkose.
Lauren tian—Granite, gneiss and diorite.

f
Iron formation : slater, iaspilytes, banded silica and magnetite.

Keewatin< Porphyries (felsites) and tuffs.

1^ Greenstone and green schists.

.Although the rocks are classified in this order, they are not so arranged without

uncertainty as to the age of some of them.

The greenstones are typically Keewatin and are unnsnally well developed in this

region, while some of the porphyries are hard to locate in the age classification, because
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they have been so intimately folded into the Iron ranges that they appear either as

dikes or other masses cutting the Iron formation, or as extrusions which were inter-

bcdded with it. There are some rather basic dikes cutting the Iron formation on the

Height of Land claims, but these have not been connected with any other rock masses

of the district. The greater part of the porphyries are true rhyolitcs or surface lava

flows, and there is little doubt about their being in most cases older than the Iron

formation. This formation is similar to that in other regions where the Iron ranges

are of Keewatin age and marks the upper horizon of this system.

The Laurentian granite and gneiss are common on the lower part of the Red Paint,

and are reported from three sides of the Iron range district, but they are scarce

within the region mapped. The diorite is placed with the Laurentian rocks, because

the small mass found seemed to grade into granite and to be a contact phase of that

rock.

There is no reason for placing the basic eruptives in the Keweenawan, except sojiie

lesemblances to other Keweenawan rocks so well developed in the Nipigon region.

There are no younger rocks associated with them by means of which their age can be

determined.

The Iron Formation

There are two distinct Iron ranges and some scattered outcrops of the Iron

formation in this region.

One of these ranges extends from the twelfth portage on the Red Paint river

eastward across the Height of Land and down Johnson creek for a distance of about

six miles. The range is not represented by continuous outcrops, and the .strike of

the formation varies in different places on account of irregularities in the folding of

the sedimentary rocks cavised by the massive igneous rocks associated with them.

These massive igneous rocks of the Keewatin system are very prominent here, while

the green schists, slates and pyroclastic rocks are not nearly so well developed as they

are in the Sturgeon river or Michipicoten region.

On account of this predominance of igneous rock there are not long stretches of

<ynclines and truncated anticlines with uniform strike, but a more broken and

irregular arrangement of the folds in the sediments, and the latter now remain where

folded into the hollows between prominences of igneous rock. Since the Iron forma-

tion lacks the great troughs formed by folding of thick strata of sedimentary rocks,

it will probably prove to be shallower here than it is in these other regions mentioned

where schistose and sedimentary rocks are abundant. There seems to be one syncline

e:^).ending along the north side of the range on the Miller claims. The presence of

this syncline is shown by the dip of the rock in these places and the conglomerate

lying in the trough. The trough is bottomed mostly b^ igneous rock, as shown by the

felsito dipping under the range along the south side and the greenstone along the

north side. If any ore is found in this lange it may be looked for in this syncline and

a short distance north of the southern edge of the range. The folding and crumpling

of the Iron formation is very acute in some places, and definite faulting has occurred in

•me part of the range.

The other range occurs between two and three miles south of the one described

and runs nearly parallel to it. This range has not been traced to its limits, but it

is exposed for about two miles and then runs into swamp, where its extension can be

followed by means of the dip needle. It has many of the characteristics of the range

to the north but appears to be more free from country rock.

The country rock of both ranges is chiefly altered quartz porphyry or ortho-

clase porphyry, and it is often intricately folderl into the Iron formation. The rocks

and iron-bearing minerals of the formation are slate, green schists, jaspilyte, specular

hematite, magnetite and silica.

12 M.
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Besides the two ranges mentioned, there are some riither isolated outcrops of

no commercial importance, such as those at the '•Red" portage and those on lake

St. Marie.

The Maple Leaf Claims

A short distance south of the eastern end of Holliday lake there are two chains

which comprise the Maple Leaf group. The Iron formation in these claims is not

so important as in some of the others, as the bands are narrow and much mixed

with schist. The country rock is mostly a schistose felsite which was originally a

quartz porphyry and has become almost unrecognisable by metamorphism. Some

"^^^•i^*^

Stripping on Iron range, Height of Land Red Pain,t river.

of the felsite strongly resembles a conglomerate on the weathered surface, because of

its brecciated structure which is emphasized by weathering. Besides the altered

porphyries, there are some green schists associated with the range, and these are

partlj' meta-igneous rocks and probably partly metamorphosed pyro- and auto-clastics.

Height of Land Claims

In this group there are fire claims extending across the Height of Land, and

the Iron formation outcrops on four of them. Considerable stripping and trench-

ing has been done, so that the range is well exposed in several places, and in one

exposure it reaches a maximum width of 175 paces, but in this width there is included

a good deal of schist.

The strike of the rocks is nearly east and west with a gradual change to about 70°

near the eastern end. They dip at a high angle northward.

The iron-bearing rocks and minerals here are bright red well banded jaspilyte,

magnetite and specular hematite.

]2a M.
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The rock along the south side of the range is a slaty chloritic schist, and there

is also associated with it some orthoclase porphyry, which seems to have been folded

into it in a complex manner. On the north side green schist is followed by an arkose,

which is probably related to the conglomerate exposed farther east. The arkose and

green schist are exposed for only a short distance before running under a large mass
of drift, and the Iron range disappears in drift and swamp at either end.

There are two dikes cutting the Iron formation on the middle claim of this group.

The widest of these is about three feet in width, and cuts slightly across the strike

of the jaspilyte while the other one cuts it at nearly 4oo. Both dikes are composed

of basic rock so altered that they could not be identified. The presence of dikes in an

Iron formation is an important feature, as they have played a large part in the

formation of the ore bodies in Minnesota by forming basins for the recei)tion of the

concentrated ores, but in this case there is no evidence that concentration has occurred.

The Winter Camp Claims

The Iron range disappears under swamp near the east end of the Height of

Land portage, and reappears almost two miles farther east. Just north of the small

lakes on Johnson creek there are four claims on all of which the Iron formation out-

crops. As there is some magnetic attraction in the swamp along the intervening

space, it is pretty certain that some of the formation is buried under the drift.

The range on these claims is split by a long greenstone mass running parallel to

the general strike of the iron range rocks which is here aoout 60o. The relations

between the greenstone and Iron formation have been brought about by strike faults

occurring along either side of the greenstone mass, which was in each case on the

upthrow side of the fault. The presence of these faults is shown by the slickensided

surface which may be seen in a hand specimen, being unusually well preserved on the

hard jasper, by the greatly shattered condition of the jasper, and the abrupt transi-

tion from the Iron formation to the greenstone. It may be noted that in the regions

nf Keewatin rocks there are not, under normal conditions, sharp transitions from

the Iron formation to the massive greenstone. This condition is due either to the

fact that some other rocks have always been deposited on the greenstone before the

jasper was formed, or that where the jasper lay directly on the greenstone the latter

weathered in such a way that the former was easily removed by erosion.

The faulting is evidently much more recent than the great folding which

included the Iron formation, because when the latter occurred this formation must
have been buried deeply, otherwise the brittle jasper would never have assumed

symmetrical folds but would have been shattered, as it is in the outcrop where the

faults have occurred.

The fault plane of the northwest fault is apparently nearly vertical, as the con-

tact has been shifted laterally very little. The drill hole which was put down in this

outcrop shows that the dip of the plane must be at least as much as 65o, because a

hole 351 feet deep at an angle 60o failed to reach the greenstone where the width of

the jasper on the surface is about 300 feet. The dip of the fault plane being unknown,
it is impossible t-o e^stimate even approximately the depth to which the Iron formation

may extend beneath the drill holes, but it is probably deep since the fault plane is so

nearly vertical.

The plane of the fault on the southeast side of the greenstone mass does not

appear to be nearly so highly inclined, as the contact has shifted down the dip much
more than it has along the other fault. The dip of the Iron formation here is about
^oo southeast.

The shattered condition of the rocks on these claims has perm.itted the circula-

tion of water containing sniobates or sulphides in solution, and iron pyrite hns been
freelv deposited as a secondary constituent in part of the Iron formation and muclf
of the greenstone. This pyrite is weathered on the snrfnce to 'ron oxide eivin» to
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the rocks a reddish stain. The formation on these claims is very hard, being com-

posed largely of jasper, but it contains enough magnetite to make the compass use-

less in the vicinity of the range.

A3 mentioned previously, diamond drilling was done on these claims last sum-

mer. A hole was sunk in the jasper northwest of the fault plane, it being considered

that a concentration of iron oxide might have occurred along the fault. Through

the kindness of Mr. R. H. Flaherty, under whose direction the drilling was done, it

was learned tliat the hole, which reached a depth of 351 feet directed at an angle of

6O0 toward the face of the hill and neE#>Jy at right angles to the fault plane, was

entirely in jasper. There seemed to be little difference in the rock as the hole deepened.

The Miller Claims

About three miles east of the Winter Camp claims and lying along the south

side of Johnson creek there are three 40-acre claims. The Iron formation is exposed

on only two of them, but the appearance of the range on either side of a swarnp

covering the centre claim and local attraction in this swamp indicates a continuation

of the range beneath it. The outcrop begins at the creek a little west of the western

claim, where it is indicated by narrow bands of jasper or magnetite and silica lying

in wider bands of slaty schist. The schist is so prominent that the range is of no

importance until the western claim is reached, where a mass of jasper and banded

silica and magnetite is exposed in trenches. The range crosses the claim, disap-

pears beneath swamp and reappears on the eastern claim of the group, where a mass

of bright red jasper has been exposed by stripping. This outcrop is 275 paces long

and at widest exposure 30 paces in width. The strike is lOOo, and the dip about

55o northward. The formation dips under swamp along the north side, mixes with

schist on the south and disappears in drift and swamp at either end. One striking

feature about the range here is the fine polish left by the glacier on the folded jasper,

which is so hard that it has retained this polish almost perfectly.

At a distance of half a mile in a direction of lOOo the range again outcrops on

the side of a hill rising 40 feet above the swamp which extends away to the north.

The outcrop here is 280 paces in length and in the widest part is lOO paces in width.

The formation is composed of jasper and banded magnetite and silica in a slaty schist.

A thin section of this schist showed under the microscope an indefinite fairly fine

grained ground-mass in which there were numerous crystals of magnetite and some of

pyrite. Most of the pyrite crystals were partly oxidized to magnetite, and showed

the origin of some of this mineral. There were also crystals and fragments of tour-

maline, generally lying along definite lines, having no doubt assumed this arrange-

ment under shearing stresses. The minor folding in the range is complex, and some
narrow bands of jasper have been so doubled up and then nipped off, that in a few

instances pebble-like masses have been left in the slaty schist. This is an exceptional

way for such fragments to be formed, but every stage of the process may be found
somewhere in the range.

The formation dips northward under a large swamp at an angle of 80°, and

the outcrop drops down into swamp to east and west. On the north side it is under-

lain by a felsite with apparent brecciated structure. Following out the general direc-

tion of strike of the range, it would cross a large mass of quartz-porphyry, or rhyolite,

lying on the other side of a valley, and therefore the outcrop described represents the

most eastern extension of the range.

On the western claim ^f the Miller group, Mr. Flaherty had a hole drilled to a

depth of 139 feet at an angle of 52o south. There were four feet of mantle rock

and the remainder of the hole was in jasper and greenstone, there being altogether

31 feet of the former. This shows that the formation at this point is comparatively

shallow and that the felsite dips und'^r it. It also strengthens the writer's opinions,

formed previously, that the formation would not prove to tie very deep over most
of the syncline.
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other Outcrops on this Range

Lying in the large swamp northeast of the Miller claims is a small outcrop of

Iron formation composed of schist and jasper which is of importance only in showing
the extent of the range in this direction. There are a number of outcrops extending;

from the 12th portage on the Red Paint along the lakes eastward toward the Height

of Land. These are not important, but represent the continuation of the range in

this direction. A number of claims have been staked on these outcrops, but no develop-

ment work has been done.

South of the Miller claims there are some scattered outcrops and stringers of the

Iron formation. The strike of the rocks there is about lOQo. The jasper lies in

green schist which is connected with the schist of the main range to the northwest,

and this offshoot appears to be due to the large masses of igneous rocks which have

caused an irregularity in the folding of the sediments by compelling them to assume

the form of a syncline between prominences of massive rock.

Although a number of claims have been staked on these outcrops -.and some pits

dug through the drift for exploration purposes, there does not seem to be any

important development of the Iron formation here.

The Bain Claims

During the spring of 1907 a prospector named C. Bain located an extensive

outcrop of the Iron formation about three miles south of the Height of Land

portage. The writer visited this range late in the season and expected to return to

complete the examination and mapping of it, but was compelled to leave the field

before this was accomplished. As the exploration of this range as well as some of

the other outcrops in the region will probably be continued during the coming field

sea.son, only a brief account of it will be presented and no analysis of ore from it will be

given at this time.

Six claims had been staked and a con.siderable amount of stripping done, so that

the range was well exposed. In one trench the range was stripped transversely for

80 feet and it was nearly free from schist. Another trench 130 feet long shows the

formation in the trench to be composed largely of jasper. Magnetite and specular

hematite are common constituents of the formation, and in some cases the percen*^-

ages of these are high enough to make low grade ore. The amount of hematite is

greater comparatively towards the eastern than at the western end.

Tbe range fingers out into schist at the west end and rifns under swamp to the

eastward, but judcing from the effects of magnetic attraction it continues some dis-

tance east while obscured from view beneath drift and swamp. The association of

the Iron formation with the country rock is much the same ai? on the rnnge farther
north. An altered white porphyry extends along the sor.thern side of the range and
in some places is closely folded into it. In another place the formation is cut by an

irreeular mass of diabase. The strike of the rock is about 9o". and it runs nearl^
parallel with the range to the north. The dip is generally about 70' northward, but it

varies to 90°.

Trombley's Claims

There is a group of claims locally known as Trombley's claims lying along St. Marie
lake about eight miles west of the Height of Land portage. Some interest was
attached to these on account of the reports that pyrrhotite was the iron-bearinf?:

mineral of the formation there. A short visit was paid to the district, and a lean
iron range was found containing pyrrhotite and pyrite as .secondarv constituents, the
Iron formation having been greatly brecciated by the intrusion of diabase so that
solutions could permeate the rocks and form deposits of the sulphides.

The range has a maximum width of 500 feet with a strike of about oOo. and dip
which varies from 4oo to 90**, as the rocks have been greatly displaced by the igneous
intrusions. The range is apparently of no commercial value.
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Iron range, C Bain's claims, Height of Land, Red Paint river.

Typical prospector's camp, C. Bain's ciaimp, Height of Land.
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A speciinon of the Iron formation was examined in thin section, when it showed

a banded rock composed of crystals of quartz, many of them six-sided and with

small grains of magnetite along certain lines. The quartz crystals along the bands

colored darker by magnetite were generally of smaller dimensions than those between

these bands, which may be due either to the sands which were deposited at the time

the magnetite was formed being finer grained than those deposited at other times, or

to the detrimental effects of the magnetite on secondary crystallization. Both the

macroscopic and microscopic appearance of the rock is that of a recrystaliized sand-

stone with dark bands of magnetite running through it.

Iron Formation on the Red Portace

A number of years ago the Algoma Commercial Company surveyed a number of

claims around the ninth portage of the Red Paint river. This portage is commonly

known as the "Red" portage, because the surface of the ground over which the trail

passes is stained red by hematite. There is no iron of commercial importance on the

claims, but there is a band of the Iron formation lying along the lake just below the

portage and extending across the portage, gradually mixing with and being lost in

the country rock. The formation consists of a banded sugary quartz rock; which

might be a recrystaliized sandstone, containing small streaks of magnetite. As the

contact between the Iron formation and the Laurentian granite lies along the lake,

the former has been greatly affected by the intrusion of the latter, and as in every

other case observed, where a large mass of igneous rock intrudes an Iron range, there

is a dissemination of pyrite through the range. This deposit of pyrite may be due

either to percolating waters which accompanied the intrusion, or to disseminating

gases; very probably the former. As to whether the iron of the sulphide accom-

panied the intrusive rock, or whether sulphur vapors or solutions which were asso-

ciated with it acted upon some of the iron oxide in the range, converting it into

sulphide, is not clear. The sulphide here has weathered on the surface to hematite

and yellow ochre. Along the south side of the outcrop of the Iron formation there

are garnetiferous schists which have been developed by the contact action of the

granite on the Keewatin rocks.

Lower Huronian (?) Conglomerate and Arkose

The conglomerate is not nearly so widely distributed in the Onaman Iron range

region as it is in the Poplar Lodge and Wendigokan regions. The largest outcrop

fotind lies along Johnson creek a short distance above the Miller group of claims.

There a ridge 450 paces long and 120 wide stands about 25 feet above the stream,

and disappears on all sides beneath drift or swamp, so that no contact with any rock

is visible. Another very small outcrop appears above tlie drift near the Iron range on

the Miller claims, and is no doubt a continuation of the ridge already described. About
two miles farther east here is a small outcrop of rock which might be mistaken for

oonglomerate, but it is very probably a brecciated quartz-porphyry.

The pebbles of the conglomerate so far as observed are all of acid porphyry.

A thin section of this conglomerate was examined and numerous round and

angular fragments of quartz were found. Some of these had been crushed and largely

recry.sitallized. Some raagses of iron pj-rite were scattered through the rock as if

deposited from solution around crystals of other minerals which acted as nuclei.

There were fragments of tourmaline crystals and these were without exception sur-

rounded by iron pyrite, though there is no particular reason known why they should

have been. The tourmaline was probably derived from the quartz-porphyry which

supplied the pebbles for the conglomerate, and which generally contains a good deal

of this material.

There are a iew outcrops of arkose in the region which are doubtless associated

with the conglomerate, but they are so scattered and small that they were not
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definitely worked out. One of these occurs along the north side of the Iron range on

the Height of Land, and a tliin section of tliis rock shows it to l)e composed of frag-

ments of feldspar and quartz, among which there is a good deal of iron carbonate

mostly arranged around their borders, numerous crystals of pyrite, a little chlorite

with some magnetite—probably derived from the chlorite and associated with it—and
small amounts of hornblende and biotite. Another specimen was taken about a mile

and a half north of the Height of Land. This contains some fragments of quartz
slightly rounded, and around each fragment of quartz and feldspar there is a coating

of iron oxide. This arkose has the composition of one which might have been derived

from the disintegration of a quartz diorite. Possibly some of these arkoses represent

formations of small extent formed on the land by small .streams washing materials

froiu the high land and depositing them on the flats.

Greenstones and Green Schists

The typical meta-igneous greenstones of the Keewatin are well developed in this

region. Large areas are covered by massive greenstone which in many places shows, in

its brecciated and pillow structnies, abundant evidences of its extrusive nature.
These rocks have retained their massive condition to a much greater extent in this
region than in some of the other Iron range regions, and on this account there does

not seem to be the usual great series of schists developed from them. They have
intermingled with porphyries to a large extent, the greenstones representing the

basic lavas and the porphyries the acid lava flows. These rocks are too much altered
to be suitable for study in thin section, though in some cases they retain their struc-

tures sufficiently well to indicate that they are largely composed of diabase usually
carrying a little quartz. One section showed considerable leucoxene which is an
alteration product of ilmenite, and forms brown aggregat-es. which are highly
refracting and if transparent, highly doubly refracting. In incident light the mineral

is white.

The green schists are more highly developed west of the immediate neighbor-

hood of the iron ranges than within it. There is a large area of them extending

westward from the Height of Land and down the Red Paint to lake Oboshegegon.

These schists have been developed from rocks of various types, and no attempt was

made to separate them from the greenstones in the mapping of the region, nor to

work out their origin. They represent metamorphosed greenstones, porphyries, tuffs,

and probably arkoses and graywackes.

The Acid Porphyries and Tuffs

In no other Iron range region with which the writer is familiar is there such a

development of porphyritic rocks of the acid type. Although there are in this region

plagioclase-porphyries, orthoclase-porphyries and quartz-porphyries, they are almost

all old lavas and can be regarded as felsites, or ancient rhyolites. They are all more
or less metamorphosed and often without definite structure in macroscopic specimens.

They are so intimately connected with the two main Iron ranges of the region

that a geologist in the field is often uncertain whether they have been folded into the

Iron formation, intruded into it, or interbedded with it as extrusive masses. So

close has the folding been that field relations are obliterated. One large mass of

plagioclase-porphyry about a mile north of the Height of Land portage contains

macroscopic phenocrysts of plagioclase, with rhombic outlines similar to those in the

rhomben-porphyry of Norway. One striking feature of the felsites is the brecciation

of the rocks. This structure probably originated when the cooling lava rolled and
cracked as it flowed along, and is best seen at the twelfth portage on the Red Paint,

where there are fragments as much as eight inches long. It is more or less common in

most of these rocks, in many cases being emphasized by weathering action. Some of
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the finer grained types of quartz-porphyry have the appearance of horn and in some

respects resemi^lo chert, so that a mass of it is locally known as "Chert Mountain."

Aloncr tlie Bain claims the surface of the felsite is in places nearly white with a coat-

ing which will readily rub off. This is probably an efflorescence of calcium or mag-

nesium carbonate.

As these rocks make good thin section, a number of them were examined. One

section from a specimen of the felsite along the south side of the Bain claims shows

phenocrysts of microcline; some of these have been crushed, and recrystallization has

occurred along the edges of the crystals. The phenocrysts lie in a fine grained ground-

mass of quartz and orthoclase, much of which is weathered to muscovite. The ground-

mass has been largely recrystallized. and it is quite probable that the microcline is

recrystallized orthoclase, as microcline is not found as a pyrogenetic mineral in lavi.

flows. There is a large amount of tourmaline which exists as euhedral prismatic crys-

tals, generally long and rather slender, with bluish color and very strong pleochroism.

This mineral is probably pyrogenetic, as the crystals have been dragged and broken

during the shearing processes which have affected the rock. A few crystals of apatite

are present.

.Another specimen was taken from the large mass of felsite east of the Miller

claims. This rock contains numerous lounded phenocrysts of quartz as well as of

weathered potash feldspar. The rounding of the quartz crystals is supposed to be

due to the corroding action of the ground-mass and is characteristic of the pheno-

crysts of recent quartz-porphyries. There is a little tourmaline in this rock as well

as some magnetite, pyrite and calcite. The pyrite is largely coated with iron oxide.

About one mile south of the kettle lakes lying along Johnson creek a couple of

miles west of the Miller claims, an interesting dike about two feet wide was found.

The rock is of a light gray color on the weathered, dark gray on the fresh surface,

and spotted white with feldspar phenocrysts lying in a fine grained groundmass.

Some plates of light and dark mica are also to be seen in the hand specimen. A

microscopical examination shows the rock to be an orthoclase or syenite-porphyry, with

distinct phenocrysts of orthoclase twitined according to the Carlsbad law. One crystal

of tjlagioclase has a composition between that of andesine and labradorite. and another

shows zonal structure in a combination probably of albite and anorthit-e. The biotite

has mostly changed to chlorite. Several plates of phlogopite contain small alteration

crystals of iron oxide and fine rutile needles, the latter with a radiating arrange-

ment. A good deal of recrystallization has occurred and some flow structure due to

crushing and shearing is seen. Some small crystals of apatite are scattered through

the groundnias-s, which is composed largely of feldspar and secondary mica.

The tuffs were not recognized in many places in the region. On the Winter
Camp group there is an outcrop of tuff which lies beneath the Iron formation. It

contains a good deal of iron carbonate weathering brown on the surface to a depth
of one-quarter of an inch, and it has a sort of banded structure which is doubtless due
to bedding. It has a composition much like that of an arkose, but differs from it in

having much more carbonate than usually occurs in the arkose of the region and in the

absence of liquid inclusions in the quartz. It has the composition of a pyroclastic

icck corresponding to a quartz-porphyry. In this region are doubtless considerable

masses of tuffs now so completely metamorphosed as to be indistinguishable from the

other green schists, but taking Ihe region as a whole there is a marked scarcity of this

type of rock when compared with the ^lichinicoten or Sturgeon river regions.

The Laurentian

Three bands of Laurentian granite and gneiss occur along the Red Paint river.

Around the mouth of the stream there is a larfre mass of gneiss, where the processes

by which handed gneiss is derived bv the inclusion of masses of Keewatin green-
stone in the granite and the subsequent rolling out of the same, are remarkably well



186 Bureau of Mines No. 4

Kettle lakes, Johnson creek

.

Kettle lakes, Johnson creek.
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illustrated. On the third portage where the second band of granite conies in contact

with the greenstone there is a little diorite, which seems to grade into the granite

and to represent a contact phase of that rock. This band is found on all portages as

far up as the .eighth, and the contact between it and the greenstone occurs just below

the ninth or "Red' portage. Granite appears again just above this portage, and

extends to near Lake Oboshegegon.

The only Laurentian found in the region mapped is a small mass of hornblende

granite about 300 paces in diameter lying about two miles southeast of the small

twin lakes on Johnson creek. This probably represents an offshoot of the main granite

body which is said to be exposed about six miles south of the Height of Land portage.

Basic Eruptives

There are numerous outcrops of diabase and gabbro scattered over the iron range

district. The age of these is uncertain, because there are no younger and few older

formations associated with them^ but on account of their resemblences to the other

Keweenawan rocks so common in the Nipigon region, they probably represent isolated

bodies in some way related to the larger basic eruptive masses around the lake, and

the writer has classified them in the same system.

The largest outcrop observed lies on the trail between the Height of Land por<>-

age and the Bain claims. There a batholith of gabbro about 270 paces in extent has

broken through the greenstone and carried off fragments of it. Along the south shore

of Nixon lake a portion of a diabase dike about 30 paces wide was seen, but it could

not be traced any distance on account of the drift which overlies it. The general

direction of the dike is 110°, and it is probably exposed in other places farther east.

Some masses of diabase and gabbro have broken through the iron ranges on the Maple
Leaf and Bain claims.

About a mile and a half south of the Height of Land portage a specimen of quartz-

gabbro was taken. It was blotched with yellowish green minerals resembling serpen-

tine, but which under the microscope were found to be labradorite feldspars partially

altered to chlorite. The quartz crystals contained little inclusions of apatite. The
ferro-magnesium minerals were augite, partly altered to chlorite, and hornblende,

and much iron pyrite some of which had been oxidized to magnetite.

Gabbro is the most common of these basic rocks, and it generally occurs in small

l>osses or batholiths.

Pleistocene Geology

The first portage on the Red Paint river crosaea a well developed sand and clay

plain having an elevation of about 75 feet above lake Nipigon. Between the first

and second portages a continuation of this plain is seen rising about 30 feet above
the stream, but as one proceeds up the river the sand and clay banks become less con-

spicuous. Around the Height of Land there are many flat areas covered with strati-

fied clay and silt, and though some of these may have been covered by local glacial

lakes, most of them represent portions of the bottom of the large lake which covered
a great part of the Nipigon region in Pleistocene time. Some stratified gravel and
coarse sand are also found around cache 12- A, and the pebbles of the gravel are often

coated with lime carbonate. Above these stratified deposits there rises a series of irreg-

ular morainic hills with no signs of terraces along their faces nor evidence that they have
ever been ^covered by water, and the writer concluded that the ice had for a time
formed the' north shore of the lake, but that the outlet had been changed so as to

lower the surface of the lake, and consequently at the time these hills were formed
its border did not reach as far northeast as the Height of Land. Unless our calcula-

tions are in error there are sand plains on Battle Island lake, an expansion- *of the
Sturgeon river, with an altitude of at least 1.090 feet, which is greater than that of

some of the drift hills in this region that do not appear to have baen covered by
the lake.
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Kettle, near Height of Land.

Dry Kettle, Johnson creek.
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On the north side of Johnson creek about firo miles east of the Heij^ht of J.and

there is a fine series of drift hills which have been swept perfectly bare by bush fires,

and now form conspicuous features. They rise about 90 feet above the stream and

among thorn are numerous depressions some of which contain kettle lakes, there

being as many as six of these visible from one of the hilltops. North of these hill-,

there is a large area covered by ground moraine with extensive swamps which ar;-

'characteristic of ground moraine regions.

This series of hills extends almost directly westward for at least ten miles, and

in places the hills reach an elevation of 1,200 feet above sea level. They also extend

to the east, and on the southeast side of Johnson creek about three miles from the

Miller claims a series of hummocky ridges begins and extends as far east as the eye

can reach. One low esker was seen extending with serpentine outline nearly north

from these hills.

Another smaller group of hills, among which there are four kettle lakes, is found

nn the south side of Johnson creek, between the Miller claims and the Height of

Land. These hills probably represent the deposits of moraine made at the edge of a

lobe which was for a wihle extended aboiit a mile farther south than the main ice

front.

This great series of terminal moraine hills represents the deposits made where

the edge of the glacier remained nearly stationary for a long period before it finally

retreated rather rapidly northward.

The striations made on the rocks by the ice have a direction of 60o where they

were noted. The directions of these striations may b*» made use of by the prospector

as indicating the general direction from which the boulders of Iron formation have
come, and thus assist him in locating an Iron range, .\lthough some of these boulders

may travel great distances, the greater number of them are of comparatively local

'•rigin. The finest examples of glacial polishing which the writer has ever seen were

fi'iind on the jas-^er of the Millor claims.
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THE IRON AND STEEL INDUSTRY OF ONTARIO
BY GEORGE CLEGHORN MACKENZIE

I.—Historical and Statistical Review

>^-oTE.—The statutory ton in Canada is 2,000 lb., but the standard in almost universal use in buying and selling

iron ore and pig iron in Great Britain, the United States and Canada, is the English or ' long " ton of 2,240 lb., and
throughout this article the latter is employed, unlessit is expressly slated that the "short" or "net" ton of 2,00ulb.

is intended.

The early history of ironmaking in Ontario is, with one exception, a chronicle of

disaster and failure in the attempt to produce iron from our native ores. Many
thousands of dollars were spent in opening ap mines, huilding furnaces and manufac-

turing charcoal, and although some of the pioneers in the industry were fairly success-

ful at the start, and apparently could make pig iron at a profit, the business

languished and failed to take root.

It must be remembered, however, that the iron-masters had then what would be

considered now-a-days almost insurmountable difficulties to contend with; the methods

01 transportation were crude and costly; the old fashioned furnaces consumed much

fuel to make a ton of iron ; and, most important of all, there were very few men in

the country who thoroughly understood the operation of the blast furnace, much lees

the proper methods of smelting the hard, dense magnetic ores of the back townships.

The Catalan forge did not seem to play any part in Ontario, or Upper Canada as

it was then called, in the making of iron. This is somewhat remarkable, as many of

these piimitive furnaces were being worked at that time in the Tnited States, and

it is natural to suppose that early Canadian ironmasters would have followed suit.

The Catalan forge, it should be explained, yielded impure wrought iron, and under

the most favorable circumstances could not produce more than 300 pounds of metal

daily.

Early Efforts at Ironmaking

A very complete description of the first attempts made i.\ Upper Canada to manu-

facture ircn will be found in the Report of the Ro\al Commission on The Mineral

E-esources of Ontario, 1890^ page 319. The following notes hare been taken largely

from this ret^ort.

Furnace Falls

About the year 1800. four men, Ephraim Jones, Daniel Sherwood. Samuel Barlow

and AVallace Sutherland, formed a company for the purpose of making pig iron

They built a furnace at what was then called Furnace Falls, oh the Gananoque river,

in the county of Leeds. The ore used was of poor quality, and had to be hauled a con-

siderable distance. Attempts were made to cast pots and kettles for the settlers, but

after two years of unsuccessful work the furnace was abandoned as a failure.

The Normandale Furnace

John Mason, an Englishman, was the next man to make the attempt. He built

a furnace on the shore of Lake Erie at the mouth of Potter's creek in the townshin

of Charlotteville. The creek was large enough to furnish power for the old fashioned

wooden blowing engine, and the lake was convenient for shipping the product. That

Mr. Mason had plenty of troubles will readily be seen from the following extract of

a letter he wrote to Robert Gourlay in 1817:

I want five or six pieces of cast iron each 30 cwt. These will come to an enormous
expense. I intended to ask Government to cive or lend me six disabled cannon for

this. I asked Government to nay the passage of five or six families from Fnsland to

work in the furnace. This conld not be granted, and therefore I would not ask for the
cannon. Another thing atrainst me is, that there is not a man in the country that I

Icnow of capable of workine in the furnace. But the greatest diflRculty I have to over-
come is iron-men, as we call them, are the very worst sort of men to manage, colliers
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not excepted. Not one of a hundred of them but will take every advantage of his master

in his power. If I have just the number of hands for the work, every one of them will

know that I cannot do without "every one of them, therefore, every one will be my
master.

Mr. Mason's furnace had hardly been blown in before the inner lining gave way,

and tae whole ent.^rprise was given up in despair. Mason so,)n afterwards sickened

and died.

'i lie works remained idle until 1820^ when they were bought by Joseph Van Norman,

who in the following March formed a company with Messrs. Hiram Caprori and

George Tilson. These men expended $8,000 on improvements and repairs, and in

1822 the furnace was again in bla.st under the management of Joseph V'an Norman,

who gave the name of Normandale to the locality. The bog ore supply was found

within a radius of twelve miies or so, and drawn to the furnace in wagons. The

yield of iron from the ore was about 33 per cent., nine tons of ore being consumed

daily to make three tons of pig iron. Charcoal was the fuel used and the consump-

tion per ton of iron produced was very high. The furnace was in blast eight or nine

months of each year, producing 750 tons of iron and using about 4,000 cords of wood.

Allowing 40 bushels of charcoal to the cord of wood, it will be seen that 213 bushels

were consumed per ton of pig iron.

There being no sale for pig iron, the whole of the output was made into various

kinds of castings, stoves, kettles, etc., and shipped to ports along the lake shore from

Fort Erie to Amherstburg. A considerable amount was hauled into the interior for

the retail market. There was little money in the country in those days, and what the

farmers had to sell was brought to the furnace and exchanged for wares or due bills

of the company. Due bills for iron were used as a circulating medium over a large

section of the Province, and at one time the books of the company showed an amount

of $30,000 outstanding.

After five or six years Joseph Van Norman bought out the interests of Messrs.

Capron and Tilson and took in his brother Benjamin, who retired a few years after,

and from that time until 1847, when the furnace was shut down owing to scarcity of

fuel and ore, the business was conducted in the name of J. Van Norman & Son. The

enterprise seems to have been ably managed from first to last, and Mr. Van Norman
made a fortune which he lost elsewhere.

It is extremely interesting to note that means were employed at the Normandale

works for utilizing the waste gases of the furnace, in calcining the ore and heating

the blast. The late G. R. Van Norman, Q.C., of Brantford, son of Joseph Van Norman,
is quoted as follows :

It is not claimed that Mr. Van Norman was the original inventor of the hot-air
blast which was patented by J. B. Neilson of Glasgow in 1828. but that he used and
applied it without a knowledge of Neilson's invention. He invented an oven for the double
purpose of heating the blast and roasting the ore. By constructing a set of brick ovens
or chambers at the level of the charging door and connecting them with the shaft by
pipes, Mr. Van Norman was enabled to roast the ore by utilizing the waste gas and
heat of the furnace, the hot air blast of the furnace being fed at the same time through
pipes connected with the roasting chamber.

Attempts at Marmoral

In 1820 a blast furnace was built by a !Mr. Hayes on the Crow river, township

ff Marmora, to treat the magnetic ores of Blairton on Crow lake. Little is known
of this enterprise except that Mr. Hayes lost heavily, and the property passed into the

hands of the Hon. Peter ^IcGill of Montreal. In 1828 the Legislature was asked by Mr.

McGitl for a loan of £10,000 for aid in carrying on the works, and in 1831. upon the

petition of Messrs. Hetherington, McGill and Manahan. an Act was passed to incor-

porate the Marmora Iron Foundry. Nothing came of the eflForts to interest the Gov-

ernment in the company's affairs, and the btisiness was carried on at a heavy loss.



1908 The Iron and Steel Industry of Ontario 193

Mr. Van Norman, after shutting down the Xormandale furnace, purchased the

Marmora works for $21,000, and in the fall of 184/' moved to Marmora, where,

atter spending much money on improvements and preparing a stock of ore and char-

coal, he started the furnace in the summer of 1848.

This second venture of Mr. Van Norman proved a failure. The ore, being a

hard magnetite, was not so eao>ily reduced in the furnace as the soft bog ores of

Norfolk county with which he was familiar, and consequently the amount of charcoal

consumed jier ton of iron made was beyond the profitable limit—"a sad disappointment."

The iron, too, after it was made, had to be transported a distance of thirty-two miles

to Belleville over a very rough road. A cheaper route was found later by a nine-mile

load to Healey's fails on the Trent river, and thence by steamer to Rice lake, where

the iron was transferred to wagons and carted twelve miles to the docks at Cobourg
The iron found a ready sale at $30 to $3o per ton until the St. Lawrence canals

were opened and admitted foreign pig iron, which could be laid down in Belleville

and Cobourg for $16 per ton. This circumstance was the death blow to the industry,

and Mr. Van Norman was compelled to close his works at a heavy loss.

In 18o6 an English company started operations in Marmora, and it is said sunk

£75,000, which proved a total loss, the management not understanding the proper

treatment of the ore. A few years later the furnace was again in blast under the

superintendence of a Mr. Bently. A report of this venture is given in the Geological

Survey report for 1866, and it is stated that the furnace worked well, the blast was
heated, and the output averaged 5 tons daily from ore that yielded 56 per cent, of

Fig 7.—Stiflotxialiire bl&bt furaace, lNr>i.

Type of bla.*t furnace comm< «n dur-
ing the middle of last century (now
obsolete)

.

iron, the consumption of charcoal being; at the rate of 160 bushels per ton of iron

made. However, financial difficulties put an end to the operations, and after a short

campaign of forty days the furnace was blown out because funds were not available to

pay the workmen.

Smelting with Wood at Madoc

In the village of Madoc in Hastings county another charcoal furnace was built in

1836 by Uriah Seymour of New York State. Considerable iron was made and the

furnace was in blast for some time with varying success, until finally the supply of

charcoal gave out and Mr. Seymour was forced to suspend operations. It is interest-

ing to note that when charcoal became scarce cordwood was used as fuel, the wood
being cut into two foot lengths. About one and a half cords were tised per ton of ore

U M.
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smelted. The cordwood answered very well as fuel as long as the output was kept

at about one ton daily, but when atempts were made to drive faster, the wood

descended too quickly and was insuflBciently charred.

Van Norman's Experiment at Houghton

After Mr. Van Norman's failure at Marmora he returned to his old home at

Normandale. The Great Western railway being under construction at that time, a

demand was created for car wheel iron, and it was thought that the charcoal iron

formerly made by Mr. Van Norman out of the bog ores of Norfolk county would meet

the requisite specifications, especially those covering the chilling qualities. Accord-

ingly, a blast furnace was erected in the township of Houghton in the western part of

Norfolk, and was blown in during the year 1854. The first shipment of 400 tons of

iron was made to Hamilton in 1855, but unfortunately the iron was found wanting in

that particular chilling quality which it was supposed to possess, and instead of Mr.

Van Norman getting his contract price of $45 per ton, he had to sell the iron for

$22. This last venture of Mr. Van Norman cost him and his sons in the neighbor-

hood of $32,0tX), and closed his career as Ontario's most successful pioneer iron

master.

The next venture is hardly worth mentioning, as the works were never completed,

and never produced any iron. The site chosen was on the Burnt river, in Haliburton

county. An American firm, Messrs. Parry and Mills started in 1882 to build a blast

furnace, charcoal kilns, saw mills, etc., but after expending about $60,000 they ran out

of fundsj and although every effort was made to borrow $10,000, no financial assistance

could be secured, and the uncompleted works had to be abandoned a total loss.

Canadian Government Offers Aid

From this date until 1896 the production of pig iron in Ontario amounted to prac-

tically nothing. In 1883 the Dominion Government offered a bounty of $1.50 for every

ton of pig iron produced in Canada from Canadian ores. This rate continued until

1886, when it fell to $1.00 a ton for the next three years. No stimulus was given

to the industry by this bounty, and it was not until after the Hamilton Blast Furnace

Company started operations in 1896 that the Dominion Government offered a second

bounty system. Chapter 6 of 60-61 Victoria (1897), providing as follows

:

$3.00 per ton on pig iron manufactured, onthe proportion from Canadian ore.

$2.00 per ton on pig iron manufactured, on the proportion from foreign ore.

$3.00 per ton on steel ingots manufactured from ingredients of which not less

than 50 per cent, of the weight thereof consists of pig iron made in Canada.

$3.00 per ton on puddled bars made from pig iron manufactured in Canada.

The period for payment of the bounty extended to April 1902, but Chapter 8 of

62-63 Victoria extended the bounty period to June 30th, 1907, and enacted a sliding

scale of payments as follows :

Up to April 23, 1902, the rates fixed by the Act of 1897,

From 23 April, 1902, to June 30. 1903, 90 per cent, of the 1S97 rate,

IJulv, 1903, ",Tune 30, 1904, 7.5

1 July, 1904, " June 30, 1905. 55
1 July. 1305, " June 30. 1906, 35
1 July, 1906, " June 30, 1907, 20

and it was further provided that no bounty should be paid on steel ingots made from

puddled bars.

In April, 1907, the Dominion Government passed a third bounty Act, to remain

in force until 1910. This Act makes special provision for the manufacture of iron

and steel by electricity. The bounty rates are as follows :

l^a M.
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1.—(u) In respect of pig iron manufactured from ore, on the proportion from Can-

adian ore, produced during the calendar year :

1907 $2.10 per ton.
1908 2.10
1909 1.70
1910 90

(b) In respect of pig iron manufactured from ore on the proportion from foreign

ore, produced during the calendar year

:

1907 $1.10 per ton.
1908 1.10
1909 70
1910 40

(f) On puddled iron bars manufactured from pig iron made in Canada,

1907 ^ $1.65 per ton.
1908 1 .65

1909 1.05
1910 60

(d) In respect of rolled round wire rods not over 3-8 of an inch in diameter manufac-

tured in Canada from steel produced in Canada from ingredients of which not less

than 50 per cent, of the weight thereof consists of pig iron made in Canada, when

sold to wire manufacturers for use, or when used in making wire in their own fac-

tories in Canada, on such' wire rods made after 31st of December, 1906, $6.00 per ton.

(e) In respect of steel manufactured from ingredients of which not less than 50

per cent, of the weight thereof consists of pig iron made in Canada during the

calendar year :

1907 81 .65 per ton.
1908 1.65
1909 1.05
1910 60

2. The Government in Council may authorize the payment out of the consolidated

Revenue Fund of the following bounties on the undermentioned articles when manu-

factured in Canada for consumption therein, namely:

(a) On pig iron manufactured from Canadian ore by the process of electric smelt-

ing during the calendar year

:

1909 $2.10 per ton.
1910 2.10
1911 1 .70

1912 90

(h) On steel manufactured by the electric process direct from Canadian ore, and

on steel manufactured by electric process from pig iron smelted in Canada by elec-

tricity from Canadian ore during the calendar year:

1909 .• $1 .65 per ton.
1910 1 .65

1911 1.05
1912 60

(c) Bounty as on pig iron under this section may be paid upon the molten iron

from the ore which in the electric furnace enters into the manufacture of steel by

the direct process, the weight of such iron to be ascertained from the weight of the

steel so manufactured.
Also no bounty shall be paid on steel ingots from which steel blooms and billets

for exportation from Canada are manufactured.

The following statement shows the quantities of Canadian and foreign ores used

by smelting companies in Canada in the manufacture of pig iron during the nin©
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months ending 31st December, 1907, the quantities of pig iron made from each kind
of ore and the amount of bounty paid thereon :

Company

Dom. Iron & yteel Co., Ltd
HamiUon Steel and Iron Co., Ltd.
N. S. Steel A- Coal Co. , Ltd
Can. Iron Furnace Co. (Radnor)

do do (Midland).
John McDougall & Company
Londonderry Iron & Min. Co., Ltd
Algoma Steel Co. , Ltd
Deseronto Iron Co., Ltd
Atikokan Iron Co., Ltd

Totals

Ton."! of
Canadian
ore used.

Tons of
Foreign
ore used.

Tons of
Pip Iron
made from
Canadian

ore.

64.96
4S,753.80;

1.269.00

10,180.951

3,6S9.73i

4,993.19'

64,793.001

31.203.07; 166,633.79
1,239.001 6,717.00

14,444.631

479,242.04
69.222.66
83,S.s,').90

1,891.32

28,770.94

33.

26,436
458.

4,603
1.8.52.

1,924.

14,596.

17.336.

626.

8,195.

167„63].33 836,363.65 76,061.81

Bounty
paid on
Canadian

pig-

$
70.56

55,.516.09

961.80
9.666.74

3,889.33
4.042.27

30,652.42
36,405.63

1,314.60

17,210.46

Tons of
]

Pig Iron
made from i

Foreign
]

ore.
I

228,

35.

42.

1.

15,

994.77

613 71

995.11

051.85
874.72

210.12
884.00'

Bo\inty
paid on
Foreign

pig.

$
251,,s94.25

39.175.07

47,294 62
1.157.04

16,912.18

95.931.14
3,172.40

159,729.901 414,124.281 455,536.70

Ontario Government Bonuses Iron Mining

The Province of Ontario also instittited a bounty system, but preferred that it

should be paid to the producers or miners of iron ore. In 1894, the Legislature by
chapter 16 of 57 Victoria, set aside $125,000 as an iron Mining Fund, out of

which there might be paid to producers or miners of iron ore in Ontario smelted in the

Province a bounty at the rate of $1.00 per ton of the pig metal product of the ore.

The period of this bounty was subsequently extended to January, 1906, but there was h

limittation to the effect that not more than $25,000 should be paid out in any one year,

and if the quantity of ore mined and smelted in any year exceeded the equivalent of

25,000 tons of pig iron, the bounty should be proportionately reduced. Special pro-

vision was also made in the Mines Act for payment of bounty out of the Fund on ])ig

iron made by furnaces using charcoal or peat as fuel, such bounty to be at the rate ot

$1 per ton on the product of Ontario ores, and -50 cents on the product of ores not

mined in Ontario, with the limitation tliat the following proportions of Ontario ores

were to be used :

First two years not less than 20 per cent.
After two years " " 40

" four •' " " 60 "
" six ' " " 80

eight " " " 100

The amounts paid out of the Iron Mining Fund of Ontario since it.s estal)lishment

have been as follows :

Year.

1S'J6

T897
1898
1899
1900
1901

1902
1903
1904
Sundry expenses .

Totals

Pig Iron Made.
Tons.

Bounty Paid,

S

4.000.00
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Re\ i\ing: the Industry at Hamilton

The Hamilton blast furnace «as blown in on December 31st, 189o, and marked the

starting point for the manufacture of iron and steel in Ontario on a scale approaching
modern requirements. The furnace had a rated capacity of 150 tons of iron daily, the

fuel used being coke imported from the United States; hence this furnace was the first

to manufacture coke iron in Ontario. The ores used at first came chiefly from the Lake
Superior district, altliough a considerable amount of magnetite was smelted that was
mined at Calabogie in Renfrew county. Ontario. "When the Helen mine in Micipicoten

started operations large quantities of this ore were shipped to Hamilton yearly, and
up until the present time it forms a liberal share of the ore mixture at the Hamilton
furnaces. The Company had its full share of troubles incidental to the establishment

of a new industry, in a locality where furnace labor was hard to secure and the assem-

bling of suitable raw materials difficult. Perseverance won, however . and after

amalgamating with the Ontario Rolling Mills in 1899. the new organization, known as

the Hamilton Steel and Iron Company, started on a successful career, and is to-day

in a flourishing condition.

The system of bounties inaugurated by the Federal and Provincial Governments
had the desired effect of stimulating the iron industry of the Province, and the years

immediately following witnessed the building of new furnace plants in various parts of

the Province. Strenuous efforts were put forward to utilize Ontario ores as far as

pos.sible, thus taking advantage of the liberal bounties offered. Iron mining took a new
lease of life, and prospecting for iron ores became more general. Old mines were

opened up along the Kingston and Pembroke and Central Ontario railways, and for

a time ore was shipped in small quantities. Unfortunately the quality of the ore mined
was poor. Much cobbing had to be done to get rid of sulphur and other deleterious

elements, and as operations were carried on in a small half-hearted fashion, there could

be but one result, and that was the abandoning of iron mining in that district. How-
ever, an important discovery of brown hematite ore was made in Michipicoten in 1899.

which has since developed into the Helen mine, Ontario's largest producer of iron ore

up to date. Blast furnace men were not slow to take advantage of the opportunities

this new ore offered, and many thousand tons have been smelted in Ontario during the

past six or seven years.

Charcoal Iron at Deseronto

The next furnace to get under way was that of the Deseronto Iron Company of

Deseronto. This was a small charcoal furnace of about 50 tons capacity, built during

1898 and blown in January 25, 1899. Fuel was supplied by the Standard Chemical

Company, whose kilns were but half a mile from the blast furnace. Lake ores were

used principally, although some attempt was made to use the magnetite from Belmont
in Hastings country. In late years the Standard Chemical Company found it incr>»as-

ingly difficult to secure wood at reasonable prices for manufacturing charcoal, and in

October, 1906, the blast furnace had to blow out on account of not being able to obtain

<»nough charcoal. After various repairs had been made, and the furnace bosh enlarged

a foot in diameter, another campaign was started on IGth September. 1907. using

coko as fuel, and since that date the furnace has worked continually.

Canada Iron Furnace Company at iMidland

The Canada Iron Furnace Company, Limited, that had carried on a well established

and prosperous business at Radnor Forges in the Province of Quebec, next entered the

field in 1899, and erected a 125-ton blast furnace at Midland on the Georgian bay. The

locality chosen was a particularly good one, for not only were freight rates on ore and

coke about equally balanced, but the market was within easy distance by land and water.

The company's original intention was to manufacture charcoal iron in Midland,
but cordwood lands in the vicinitv took on so inflated a value that it was decided
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to use coke as fuel, and the furnace has continued to use coke ever since. The ores

smelted are a combination of Lake Superior and native ores. A large tonnage of Helen
ore was used some years ago, but latterly the furnace product has been Bessemer iron,

and Lake Superior ores are necessary for this class of pig. Magnetite from the

Mineral Iron Range Mining Company at Bessemer, Ontario, is used to some extent and
so far has given every satisfaction.

Works at Collingwood

In 1901 the Cramp Steel Company was organized, and intended to erect blast

furnaces, open hearth furnaces, and rolling mills at Collingwood, Ontario. The open
hearth and rolling mills were completed, but the blast furnaces were not built, and
neither the open hearth department or rolling mill has ever seen hot steel. The
company got into financial difficulties, and the future of the completed portion of the

works is uncertain.

Blast Furnaces at Sault Ste Marie

Building operations on the plant of the Algoma Steel Company, Limited, were
begun in 1901. This company is owned by the Lake Superior Corporation of Sault
Ste. Marie, Ontario, and in March, 1902, the first steel rails made in Canada were
rolled at the Sault works. The original plans of the company called for four blast fur-

naces of 200 tons daily capacity each, a charcoal manufacturing plant to supply the blast

furnaces, two 5-ton Bessemer converters and a rail mill with a capacity of 225.000 tons

annually. The Bessemer and rail mill departments were built first and until the

company's own blast furnaces were completed, steel was made from pig iron bought
in the open market. Much iron was shipped from Midland for this purpose. During
1903 the whole of the Algoma Steel Company's plant was idle on account of the financial

paralysis which fell upon all the great industries of Sault Ste. Marie in that year.

In the year 1905 No. 1 blast furnace was blown in with charcoal as fuel. In five or six

months, however, the supply of charcoal was exhausted, and coke imported from the

United States had to be substituted. No. 2 blast furnace was blown in during 1906.

coke being used in this furnace also. No. 3 and No. 4 lurnaces have not been built

as yet.

The ores used are almost exclusively of Lake Superior origin, no Bessemer ore

being mined in Ontario in suflBcient quantities to meet requirements, although several

small shipments have been received from the Wilbur mine at Wilbiir, Ontario.

Atikokan Iron Company, Port Arthur

The latest addition to the blast furnace plants of the Province is that of the

Atikokan Iron Company, Limited, situated at Port Arthur on the north shore of lake

Superior. The building of this furnace was started in 1906, and on July 17th, 1907,

it was blown in w'ith due celebration. This plant is of particular interest in that it

produces iron from Ontario ore only. The mines of the company are 130 miles west of

Port Arthur on the Canadian Northern railway, where the company owns extensive

mining lands on what is known as the Atikokan Iron Range. The run of mine ore is

high in sulphur, and is accordingly roasted in a modern roasting plant, blast furnace

gas being used as fuel. The company have built coke ovens and manufacture their

own coke from West Virginia coal imported for that purpose. The furnace was in

operation but a short time during 1907. the management deeming it advisable, owing

to prevailing conditions, to go out of blast until the spring of 1908.

Steel Furnaces at Wetland

Another company that deserves mention is The Ontario Iron and Steel Company
of Welland. Ontario. This company have erected basic open hearth furnaces, rolling

mills and also a small steel foundry. The foundry department only is in operation, but
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it is expected that the open hearth and rolling mill will be running this spring. Pig

iron will be bought in the open market, and this section of the plant when operated

will turn out rails, bars, angles, skelp, etc.

The Electro Metals Company, Limited, is also located at Wellaud, and the plant,

although small at present, is very efl&cient and well laid out. At the present time

it is manufacturing ferro alloys, such as ferro-silicon, ferro-chrome, etc., power being

supplied by one of the largest electric power companies on the Canadian side of Niagara

Falls.

By the time this report is printed it is expected that the company will be manu-

facturing pig iron by the electric process, using an improved form of the Heroult

furnace. This is the first company in Canada organized for the purpose of manu-

facturing pig iron and ferro alloys by the electric process on a commercial scale,

and its development and progress will be watched with much interest, not only in

Ontario but by the world at large.

In February of this year the town of CampbelU'ord granted a free site and 10

years' exemption from taxation to a group of American promoters who have agreed

to install a $60,000 rolling mill.

Conditions for the Industry in Ontario

That the Iron Industry is growing in importance throughout Ontario cannot

be doubted. At the present time there are seven blast furnaces in the Province,

and two at least of the existing companies contemplate extensive additions to their

plants in the near future. A large blast furnace and steel making plant is spoken of

for Toronto, which will need over 1,200 tons of ore daily. This project is backed by the

parties operating the Moose Mountain mine, and if carried to completion the works

will be the largest in Ontario of their kind.

New deposits of valuable ore have recently been discovered, and it is within

reason to suppose that other equally valuable finds will be made in the future. Mil-

lions of dollars have been expended in a systematic search for ore bodies upon all

the older iron ranges of Lake Superior south of the international boundary. Noth-
ing approaching this expenditure has ever been made in prospecting the iron forma-
tions of Ontario, and who knows what is contained in that vast and practically

unexplored region between Lake SuiJorior and Hudson Bay-'

Unfortunately our greatest drawback in Ontario is lack of fuel. Charcoal has
become too expensive except in remote districts, where the profits from cheap fuel

would be swallowed up in transporting the iron to market. Of coal we have none,
*nd must perforce either import coke or the coal for coke-making, from the United
States. Under these conditions the building up of a flourishing iron industry pre-
sents some difficulties. At the lOOT Vienna meeting of The Iron and Steel Institute
or Great Britain, Mr. Wilhelm Kestranck in a paper on the Austrian Iron Industry
pointed out the natural influences that determine the growth of the iron industry
of a country. He says :

'

It can be taken as an axiom that the development of the iron industry of a
country, in relation to the consumption, depends more on the richness of its fuel
resources than on an abundance of iron ore. Thus it is seen that countries such as
Sweden and Spain, which are rich in ore and poor in fuel, export the greater part
of their ores to countries rich in fuel, and are in proportion to their wealth in ore.
only small producers of pig iron. Other countries, on the other hand, such as Great
Britain, which depends to a large measure on the importation of iron ores, and
Germany—which has also to import considerable quantities of ore—occupy a lead-
ing position. It is unnecessary to mention the happy United States, which rejoices
in the possession of abundance of ore and of coking coal, and for this reason natutally
occupies the leading position.

'Vienna Meeting of the Iron and Steel Institute; Electrochemical and Metallurgical Indu.<!try for October, 1907.
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This again leads to another problem, which is the location of an iron works
in respect to its sources of supply of raw material and distance from the market
that takes its product. Professor Smith of the University of Pennsylvania has
written the following, and what he has said may be taken as distinctly applicable to
North America and to our own Province of Ontario in narticular.-

CRc.
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Graphic illustration of the Iron Industry of Ontario from 1896 to 1907.

In the making of iron it is usually necessary for the fuel or the ore to be
transported to some common meeting place, and in the working out of the problem
of transportation the location of the iron industry has usually responded to the
motto that 'the ore goes to the fuel", an example of this being the great movement

-The Story of Iron and Steel, by J. Russell Smith, see p. 65.
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of Lake Superior ores to the Pennsylvania coal fields. But it is not, hoicever, a

maxim 0/ nhsolute sway. The question is rather complex, and is to he answered by

weighing various freight factors involved in getting the ore and the fuel to the

furnace and the finished product to the market. It is therefore a triangular problem,

and it .sometimes works out to the moving of the fuel rather than of the ore.

Examples of this are afforded by the present industry on Lake Champlain and in

.N'ortliern New Jersey. Here are ore fields of excellent character ; in both fields

iron is being made with coke from Western Pennsylvania. The reason they can
afford to break the maxim and carry the fuel to the ore is found by noting the

disposition of the finished product. It goes to New England and the East, and the

fuel is therefore moving toirard the fiwil market of the iron. In the .same way. in

the Pittsburg region, the ore from Superior has practically been travelling towardi
its market, which was in Pittsburg and the cities of the East. Latterly there h»g
arisen a nev: iron industry on Lake Superior near that ore field. This industry is of

comparatively small extent, and although it uses eastern fuel it will doubtless grow,
because the market will be found in the rapidly developing Northwest.

It would seem, therefore, from the foregoing, that Ontario, with her ra7)idiy

growing manufacturing industries of all descriptions, can profitably import coke or

coal for use in her iron industries, because the fuel is travelling in the direction of a

market that is contained within the Provincial borders, and also the growing market

of the great Provinces to the West.

At the present time we import large quantities of iron and steel from the United

States and Great Britain, not necessarily because the foreign iron and steel can be

laid down in Ontario more cheaply than it can he manufactured here, but because

the demand for this material far exceeds the native supply.

Imports of Iron and Steel into Canada

It is not possible to obtain statistics show'ing the amount of foreign iron and
steel imported into Ontario annually, but the total tonnage imported by the Dominion
is given, and it may safely be assumed that Ontario consumes fully 40 per cent, of

this amount.
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II.—The Iron Ores of Ontario

The mining of iron ore in Ontario has been and still is on a very small scale

compared with the American side of Lake Superior, and any attempt to describe the

iron ore industry of the Prorince must necessarily have in rievr the probable growth

of this industry, rather than its achievements in the past.

Output Small Compared with (J. S.

A comparison with the output from the great American mines may seem out of

place, but it will serve to show the proportions to which mining operations in

Ontario must grow if this Province is to take high rank in the production oF iron

and steel.

There are the same rock formations in northern Ontario as are ioiind throughout

the iron ranges of Michigan, Wisconsin and Minnesota, and they contain the iron

series that are in many cases identical with those associated with tlie ore bodies o."

the American ranges.

Banded jaspers, magnetites and hematites occur for many hundred miles through-

cut northern Ontario, and when thoroughly and intelligently prospected will no

doubt afford many valuable ore bodies. If the Americans are so far ahead of us in

the production of iron ore, it is because they have spent more money in the explora-

tion of one range alone than has been expended in exploring the whole of northern

Ontario. The Americans, realizing this fact themselves, have of late years spent

considerable sums of money prospecting the Ontario ranges. That success will attend

their efforts is reasonably certain, and unless our ironmasters rise to the occasion

and join in the search, they will be forced into the position of isolated buyers ot

native ores from American miners. At the same time we may be confident that thfe

greater part of the output from these prospective mines will be exported to the United

States and smelted in American furnaces.

Production of Iron Ore, Lake Superior Region

There is no other area in the world equal to the Lake Superior region as a pro-

ducer of high grade iron ore. The only competitor is the minetto region of Germany,

France and Belgium, which is being rapidly left behind. The following table showb

the great increase in production which has yearly taken place on the American

side of Lake Superior.

1891 7.621.465 long tons.
1892 9,564, 38S

1893 6,594.6-20

1894 7,682,548

1895 10.268,978
1896 10,566,359 "

1897 12.205,522

1898 13,779,308 "

1S99 17.802,956 "

1900 19,121,393
1901 20,593,537
1902 27,571.121

1903 24,281,575
1904 21,726,590
1905 34,241,498
1906 38,393,495
1907 41.817,385 "

But even the immense resources of the American side of Lake Superior will

reach an end. The serious drain on this supply is well shown in the following quota-

tion from Van Hise, one of the best authorities on Lake Superior iron mines

:

3A good deal of the data contained in this section is from Mr. A. B. Willmott's paper on The Iron Ores of
Ontario, read before the Canadian Mining Institute, Ottawa meeting, 1908, freely placed by Mr. Willmott at the
writer's disposal. See Jour. C.M.I. Vol. XI.
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The total product of the Lake Superior region since mining began in 1850 to

1899 inclusive is 171,418,984 long tons. The amount mined in the decade between
1891 and 1900 inclusive is 114,017,546 long tons, or 66.5 per cent., or nearly seven-

tenths of the total amount mined. The product for the year 19(X)' surpasses that of

any previous year, and is one-ninth of the aggregate of this and all preceding years.

It is certain that the product of the current decade will far surpass that of the lait

decade.

'

It is most striking that the production fnr 1907 is also one-ninth of the aggie-

gate of this and all preceding years.

This season as a result of the investigation by the Tax Commissioner of Minnesota,

it has been determined that the Minnesota deposits of or© approximate 1,170,000,000

tons. The total tonnage for the Lake Superior district of the United States, includ-

ing undeveloped lands, amounts to about 2,000,000,000. This on the basis of last year's

consumption will last fifty years, but as is shown in the preceding table, consump-

tion is advancing with rapid strides. Already lower grade ores are being marketed

than a few years ago was thought possible. In 1907 the standard for iron ore was

reduced from 56.7 to 55 per cent, metallic contents, and this will undoubtedly continue

as iron ore becomes scarcer. Moreover three-quarters of the ore reserves of Minnesota

are in the hands of one company, and as the scarcity develops on the southern side,

the search for ore among the iron formations in Ontario must correspondingly increase.

Not only must part of the future demands of the United States be met from Ontario,

but the Ontario demand itself must also be provided for. As shown in the accompany-

ing table we only furnished last year 24 per cent, of the ore required for our Ontario

furnaces. Indeed from 1901 and onward the proportion of Ontario ore used in our

furnaces has steadily decreased.

Consumption of Iron Ore in Ontario 1896 to 1907
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Port Arthur, hematites have also been discovered. The specular variety occurs at

Killaruey, Algonia Mills, and Echo lake, also at the Stohie mine in Aberdeen town-

ship, from which a few small shipments have been made. Eastern Ontario has pro-

duced about 1.50,000 tons of hematite, chiefly from the Wallbridge, Dalhousie, and

McNab properties, but all of these eastern deposits have proved to be small.

Masinelite

Of magnetite (theoretically, 72.4 per cent, iron), the Province has produced about

600,000 tons. Magnetite has been found in a dozen different localities in Eastern

Ontario, and for the most part these ores with certain exceptions are high in iron,

low in phosphorus and titanium, and high in sulphur. Along the Kingston and

Pembroke railways several mines have been opened up and worked at various times,

the chief producers being the Calabogie, Robertsville, AVilbur, and Glendower mines.

The Wilbur is the only deposit worked at present. In the vicinity of the Central

Ontario railway may be mentioned the Belmont, Blairton, Coe Hill, and the mines

of the Mineral Range Iron Mining Company at Bessemer. The last mentioned are

the only producers at present. The Radnor mine in Grattan township has been a

steady producer in a small way for the past few years. In the northern pari of the

Province magnetites were mined last year, and will be shipped in increasing amounts.

At Atikokan high sulphur ore is mined, and smelted in Port Arthur after pre-

liminary roasting. Another promising deposit of magnetite a few miles west of

Atikokan, has been explored and purchased by the United States Steel Corporation.

This ore is said to run low in phosphorus and sulphur.

An ext.ensive deposit of magnetite is being developed 2-5 miles north of Sudbury
by Moose Mountain Limited : this property it is expected will soon make large ship-

ments. Banded magnetites are found in the township of Boston, also in extensive

ranges near Lake Xipigon and at Temagami.

Titaniferous magnetites have been found in many localities and in bodies of con-

siderable size, such as at the C'hafi^ey, and Matthews mines on the Rideau canal.

Another deposit occurs at Gooderham, and at Chapleau there is a very large ore

body containing about 10 per cent, of titanium. In Hastings county the Orton

mine carries from 1 to 3 per cent, of titanium. As a general rule, titanium is absent

in Ontario magnetites except where the ore occurs in connection with basic eruptives.

It is perhaps a little premature to state that these titaniferous magnetites are a valu-

able asset, but the fact remains that ores containing titanium in considerable amounts

have been smelted in the past, although this doe* not seem to be realized by furnace-

men, and no doubt means will be found to utilize these ores m future years.

Bog ore

The bog or limonite ores of Norfolk county (theoretically, 59.8 per cent, iron),

were smelted at various times in the first half of the last century, and similar ores

from Oxford county have been smelted in small amounts at Hamilton. Ores of this

class resulting from the oxidation of pyrites are found in western Michipicoten, and

also at the Bannockburn pyrites mine. On the Mattagami and Moose rivers the

oxidation of iron carbonates has resulted in bog ores running 48 to 57 per cent, in

iion, about 1 per cent, in sulphur and from 0.1 to 0.2 per cent, in phosphorus.

Siderite (theoretically, 48.2 per cent, iron) is found in Ontario in connection

with numerous hematite deposits, notably on the hill at the back of the Helen mine,

at the Josephine, at Steep Rock lake and at other points. At the Helen mine the

siderite will average 34.94 per cent, iron with 7.7 per cent, insoluble, but in all

cases is usually contaminated with sulphur in amoimts varying between 1 and 2

per cent.
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Macnetic Sands

Iron sands have been and are being concentrated a+- many points in the Province

by the waters of the great lakes. A deposit of these sands is found close to Penin-

sular Harbor on the north shore of Lake Superior, and on the north shore of Lake

Erie these sands have accumulated and were smelted in the old Norniandale furnaces

nearly 100 years ago.

Geological Distribution of Ores

The geological formations occurring in Ontario, beginning at the most recent,

may be classified as follows :
—

^ f Recent.
Ce°«^oic

(Glacial.

(Devonian

.

Silurian.

Cambrian.

I'Keweenawan or Nipigon

C
Upper

\ Mid.Proterozoic ' Huronian < Middle
(Lower Hastings.

Laurentian (granite and gneiss)
Grenville

Keewatiu (greenstone, etc.

)

( Pre-Cambrian

In the Pleistocene (or. Recent and Glacial) we have only insignificant deposits

of bog ores. In the Devonian there are some siderite deposits in the valley of the

Moose river, of little commercial value. The Silurian is also barren of valuable

ores. At the base of the Potsdam of the Cambrian there are some impure hematites

found at Dog Lake north of Kingston, and at the base of the Keweenawan are

found ocherous clays, but of no value commercially as iron ores.

The Animikie presents possibilities of finding valuable ores, and it is this forma-

tion which carries the Mesabi. Gogebic, and Menominee ranges on the American side

of Lake Superior. It is found in Ontario in the triangular aiea bounded by Lake

Superior, the United States boundary, and a line extending from Gun Flint Lake

northeasterly to Thunder Bay. Indications of ore have been found at numerous

points in this area, and at Loon Lake east of Port Arthur ore bodies have been

developed. Near Sudbury is another Animikie area, but so far is not known to

carry iron ores. These two areas represent the known extent of the Animikie in

Ontario.

The Lower Huronian is widely distributed throughout Ontario, but so far little

iion ore of commercial value has been discovered in this formation, although in

Deroche township, north of Sault Ste. Marie, prospecting has met with fair success,

and some specular hematite is found in Long and Rutherford townships. In Aber-

deen township a more promising prospect is met with.

In the Keewatin the most promising of the iron deposits or Ontario are found.

The formation is widely distributed, and in nearly every place where Keewatin or

Huronian areas are marked on the geological maps, bands of iron formation have

been discovered. Usually these bands are only a few hundred feet wide, almost

always less than half a mile. Frequently there are a series of lenses in a row or

arranged in parallel rows. At times the iron belt extends for many miles, being

enclosed on either side by green schists.

The ores from the various producing mines on the American side are found iri

the Keewatin, Huronian and Animikie series. These formations occur in narrow
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belts between the eruptive granites jixst as in Ontario, and the association of banded
jasper with ore is characteristic on both sides of the lake.

In the following table the total production of the several ranges in the Lake
Superior region is given :

Range.
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Iron Ore Mining in Ontario

The production of iron ore in Ontario from 181T8 to 1907 is shown in the following

tablt

Schedule



208 Bureau of Mines No. 4

owners or operators have failed to realize the fact that an iron mine to be successtui

must be managed -with rigid economy and at the same time worked on a scale that

will keep mining costs within reasonable limits.

Low Grade Deposits ...

In the mining of low grade deposits, where the ore must be sorted or hand-

cobbed to separate gangue matter, it is impossible to keep the costs down to the

same level as when mining high grade ores. But if in the case of low grade mag-

netites the ore is submitted to a preliminary treatment, siich as magnetic concentra-

tion, and subsequently to briqnetting or nodulizing, the problem of mining is much

simplified. Sorting is avoided entirely, and the general run of mine as low as 30

per cent, in iron can be sent direct to the separating mill, provided always operations

are conducted on a sufficiently large scale to enable mining costs to be kept at a low

Martell mine, near Caiabogie, showing old head frame.

figure. For instance, it would not be profitable to concentrate a 30 jier cent, ore that

was costing $1.50 a ton to mine, because it would take 2.5 tons of crude ore costing

$3.75 to make one ton of concentration at 6U per cent, iron, allowing for a probable

loss of 10 per cent, of iron in the tailings. But if that ore can be mined and delivered

to the mill for 75 cents a ton the process would have every chance of proving profit-

able.

There are numerous deposits in this eastern section of the Province that afford

opportunities for concentration. On the Kingston & Pembroke railway the most

notable are those of Caiabogie, Robertsville and Glendower. These mines have all

been operated at one time or other, but work has been abandoned for some years,

owing to the fact that the ore was too high in sulphur, or contained too small a

percentage of iron. Similar deposits are found in other localities along the rail-

road.
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(Jn the Central Ontario railway low grade deposits exist at Coe Hill, Helmont

and Blairton. Large bodies of low grade ore are also found on the property of the

Mineral Range Iron Mining Company five miles east of L'Amable station.

It is doubtful if any one of these deposits in its present undeveloped state

could supply a large concentrating mill, but by erecting a plant in some favorable local-

ity, where cheap hydro-electric power could be developed, and within reasonable

distance of the mines, enough ore could be obtained by the combined outputs from

several of the different deposits, to supply the separating mill with 1,000 tons daily.

A mill with much less capacity than this would not be found economical, because

the process of magnetic separation is expensive when compared with the value of the

concentrated product.

The Producing Iron Mines of Ontario

Following is a brief account of the iron mines at present in operation in the

Province, beginning with the west, and proceeding to the east.

The Atikokan Aline

The Atikokan iron deposits were discovered in 1882 by an Indian trapjx'r who

informed his employer of the find. The latter in turn interested Messrs. McKellar

Bros, of Fort William, who applied for and acquired from the Government what

is now known as Locations E 10 and 11.

In 1905, the property was acquired by the Atikokan Iron Company, with Wil-

liam Mackenzie president, and J. C. Hunter of Duluth vice-president and general

manager. An agreement was entered into with the town of Port Arthur whereby the

company agreed to put up a roasting plant and blast furnace in Port Arthur, in

return for certain concessions from the town in the way of site and cash bonus.

The mine is situated 128 miles west of Port Arthur on the Canadian Northern

railway. A spur line three miles long connecting the mine with the main railroad

has been built, making a total rail haul of 131 miles from the mine to the furnace.

The ore occurs in a ridge of chlorite-schist' striking E and W across the swamp
for a distance of 4,000 feet. The ridge will average 100 feet high and is 280 feet wide

at its base. Parallel bodies of magnetite standing almost vertical follow this ridge

along its longer axis, and can be traced on the surface throughout its length.

The ore is partly fine and partly coarse grained magnetite, running 60 per cent,

in metallic iron. It contains pyrrhotito and pyrite to such an extent that the run

of mine will average 2.5 per cent, in sulphur, and hence must be roasted before

smelting in the blast furnace. Phosphorus is contained to the amount of 0.162 per

cent., which places the ore on the non-bessemer list.

The accompanying sketch shows the relative position of the ore bodies, and
gives some idea of the extent of mining operations.

At the base of the hill a tunnel 6 feet wide has been driven clear through to the

other side, cutting ore at A. 40 feet wide, ore at B. 10 feet wide and ore at C. 16

feet wide. The width of this tunnel was afterwards increased to 12 feet, from the

40-foot ore body to the tunnel mouth.

Deposit A. is the only one being worked at present. It has been stoped out to

a height of 20 feet, and driven 85 feet to the east and 65 feet to the west. Upraises

have been started at both ends; that at the west end is up 50 feet. The intention

is to continue this raise through to the surface, and then work back towards the

tunnel, understoping the ore. At the east end, the raise is within a few feet of a

surface open cut; this will be broken through, and the ore then worked out from

both sides. No timbering is required in the stopes, as the ground is very hard and

requires no holding.

5 Bur. Min. Kep. Vol. Xll, (1903), p. 306.

14 M.
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Atikokan iron mine
;
power house, crushing and loading machinery. Boarding houses

in distance.

1 4a M.

Atikokan iron mine
;
power house, store house, dry and smithy

.
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Deposits B. and C. are both smaller than A., and the ores not so massive, hav-

ing more of a schistose structure, but on analysis they prove to be lower in sulphur

and higher in lime than A.

Several bore holes have been put down at different times to prove the property,

and considerable ore is said to have been struck in most of them. Five of these holes

were put down on the south side of the ridge, three at an angle of 45 degrees and

two horizontal. One angle hole was drilled from the north side of the ridge.

The ore is trammed out of the tunnel in 1^ ton cars, and fed to a No. 6 Austin

gyratory crusher, capacity 50 tons per hour, which delivers to an 18-inch belt elevator,

conveying the ore in 12 x 18-inch buckets and elevating to 30 feet, where it is dumped

direct into oO-ton drop bottom steel cars. No storage pockets are used, but a string

of empty cars are kept spotted on the mine siding and allowed to run by gravity

down to the elevator as required. With this equipment 200 tons of ore are shipped

per day of ten hours.

Analysis of the run of mine ore is said to be as follows:—

Fe.
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the fact that much nodular pyrites is found throughout the deposits, although from

the character of its occurrence it can easily be avoided. Iron pyrites is found in consid-

erable quantities under the old bed of Boyer lake, and several shipments have been

made to the Company's sulphite works at Sault Ste. Marie.

The following analysis of Helen ore was obtained from the Hamilton Steel and Iron

Company, and is representative of the stock piles of this ore at the blast furnaces.

Fe.
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From a blast furnaceman's point of view tte ore is an ideal one for manufacturing
foundry iron. The proportion of lump ore to fines is high enough to prevent undue
waste in flue dust, and the physical character of the ore is such that it admits of easy

and rapid reduction. If it were not for the presence of phosphorus in amount exceeding
the Bessemer limit, the ore would be classed with the best of the Lake Superior Bessemer
ores.

The iron formation' at the Helen mine has a total length of one and three-quarter

miles and is over nine hundred feet wide, consisting for the most part of ferruginous

cherts, banded cherts and iron ore, and cherty siderites, containing the iron ores proper,

hematite and limonite, also considerable pyrite. This formation striking nearly east

and west, lies in Wawa tuffs belonging mainly to the Lower Huronian. These rocks

consist of greenish or brownish schists containing much silica and sericite as well as

carbonate in some cases. The "Gros Cap" greenstones outcrop along the margin of the

Iron formation. These rocks, according to Van Hise, are the oldest in the Lake Superior

region. The ore body itself lies at the eastern end of Boyer lake, and is surrounded on

the three sides by steep and high hills and on the west by Boyer lake. This was origin-

ally a pond about one-quarter of a mile long and hardly as wide, with a depth of 133

feet, but has been pumped out to permit of mining under the lake bed.

The highest point at which ore is found is 100 feet above the lake, and as drill holes

have proved the ore to a depth of 188 feet below the original surface of the water, the

total thickness of the deposit is in the neighborhood of 288 feet.

From the edge of Boyer lake the ore body extends eastward for 1,400 feet with an

average width of 400 feet, and it is this main deposit which has been worked so exten-

sively the past few years.

During the early years of development the mine was worked in open cut benches.

breaking down the ore by heavy blasts and loading with steam shovel. A Lidgerwood

cableway was also erected over the ore body, and handled that portion which was inac-

cessible to the steam shovel! This system of mining was replaced later on by underground

development, and at the present time all ore is mined from beneath the surface.

Two vertical shafts* have been sunk 100 feet apart in the greenstone along the

southern edge of the ore body. No. 1 is a double compartment shaft with cage, pipeway,

and ladderway, and is used as a man entry, also to convey timber and other supplies

below the surface and for the hoisting of waste rock. No. 2 is a double compartment
shaft also, and is used entirely for hoisting ore. Both shafts are about 300 feet deep,

and are connected at the bottom by a drift 100 feet long.

From the bottom of Xo. 2 shaft a cross-cut 11 feet wide is driven 150 feet to the ore

body and continued through the deposit to the northern boundary of merchantable ore,

a distance of 250 feet. From the point where this cross-cut meets the ore a main drift

has been driven 500 feet, following the ore to its eastern boundary, and from this main
drift auxiliary cross-cut levels approximately northeast and southwest are made every

50 feet, running to the boundaries in each case. Upraises are made in these cross-cuts

every 40 feet,, and are driven to within 20 feet of the levels above, chutes are put in at

the bottom of each upraise, and the ore is broken down by overhand stoping connecting

adjacent upraises as the ore is removed. The stopes are not more than 60 feet high,

and are worked out from the boundaries of the ore body, back towards the main tram-
way drift.

The lake pump is used to pump out Boyer lake adjoining the mine workings, thus

keeping the water from running through to the mine workings and making it necessary

to pump the water to the surface. This pump is a single cylinder Cameron 16x16x18
inch having a 10-inch suction and 8-inch delivery pipe. The pump raises 470 gallons

of water per minute against a head of 75 feet.

The Michipicoten Iron Kegiou, by A. P. Coleman and A. B. Wilimott, Bur. Min. Rep. Vol. 11(1902), p. iffietteq

8Bur. Min. Rep.. Vol. 16 (1307), p. 72.
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The underground workings are kept free from water by means of pumps placed on

the second, third and fourth levels. There are six pumps used for this and a seventh

used for shaft sinking.

The ore is raised by a double o-foot drum hoist of 2.000 tons daily capacity, and is

dumped direct from the 4-ton Kimberley skips to a No. 8 Gates style D gyratory crush»>r

which can handle 2,500 tons per day, crushing to six inches. It is then shipped to

Michipicoten Harbor.

The power house contains two Ingersoll-Sargent single stage air compressors of

12 and o-drill capacity respectively, and five large horizontal boilers of the fire tube

type. 640 horse power combined, supplying steam for the whole plant. A feature of the

plant is the absence of feed pumps, the water being fed to the boilers at a pressure of

140 pounds, caused by the difference in elevation between the boiler plant and the lake

where the water is obtained.

During nearly the whole of 1903 the mine was shut down, consequent upon the

financial difiRculties which beset the Lake Superior Corporation in that year, and in

the summer of 1906 another shut down of two months was caused by fire destroying

the shaft house, power plant, crusher house and other buildings. Since that time the

mine has been producing steadily, and has yielded from 1899 to 1907 over one and one-

third million tons of merchantable ere.

.Moose Mountain, Limited

Moose Mountain is situated about 25 miles north of Sudbury in the township of

Hutton. The Company control 4.600 acres of mining lands, all in Hutton. and up to

dat« have proved the existence of several large bodies of iron ore. chiefly magnetite

with a little hematite. The accompanying sketch map of Hutton township shows the

extent of the company's property, and the location of the various ore bodies.

The ore occurs in the Keewatin rocks.' consisting mostly of geenstones. the oldest

series of rocks known in this part of the continent. The ore is a very fine grained

magnetite, hard and crystalline, but easy to crush, and according to the proportion of

silicious or amphibolitic material which it contains, will vary from lean to high grade.

No. 1 deposit is approximately 500 feet long and 150 feet wide. It has been proved

to some extent by two drill holes 257 and 400 feet in length, run at angles of 45 and 60

degrees respectively. This is the only deposit worked at present. No. 2, traced for over

two miles in length and about 40 feet wide, consists of lean ore. the magnetite being

interbanded with silicious material. The ore is too low in iron for blast furnace use.

but it offers an interesting problem in magnetic concentration. Another outcrop of

silicious ore occurs in the northwest corner of the property. No. 3 and No. 4 are bodies

of high grade ore. not as yet proved to be as large as No. 1. but the ore is quite as

good.

Actual mining operations have been confined to No. 1. the original Moose Mountain
deposit. The surface of the ore body is 210 feet horizontally from, and 140 feet vertically

above, the railroad track. The ore is won by overhand stoping from an open cut 65

feet high, trammed out and dumped en a large 30-degree chute, which delivers to a

No. 8 Austin gyratory crusher, reducing the ore to 6-inch size. The ore then pas-ses

through a 48xl2-inch trommel with quarter-inch perforations: the undersize going

direct to the elevator pit, while the oversize is fed to a No. 5 Austin crusher, discharging

into the elevator pit. The belt elevator conveys the ore in 14x30-inch buckets to the

storage bin of 250 tons capacity, where it is loaded into railroad cars.

The power plant at present consists of a 16x42-inch Jenckes Corliss engine, steam
being supplied by two 150-h.p. return tubular boilers. An air compressor will be

installed shortly; at present the machine drills are operated by steam.

'W. G. MillerinBur. Min. Rep., Vol. 16(1907>. p. JS.— - -
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Moose Mountain. American Institute of Mining Engineers inspecting ore body at the

open cut.

Moose Mountain mine. View from top of Moose Mountain.
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It is expected that a considerable tonnage of this ore will be smelted in Ontario
furnaces, but no doubt large shipments will be made to American ports, despite the
import duty of 40 cents per ton. The guaranteed analysis of the ore is as follows:—

Fe
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line with the centre line of the trestle, is a tunnel through which a 42-inch belt will

convey the ore to a similar belt at the water's edge, which in turn conveys i

the ore to the dock trestle, sixty feet above the water's level. It is thou
the belt, weighed by an automatic device and dumped into pockets, from which it will
be spouted into the hold of the vessels alongside the dock. It is expected that these
belts will have a capacity of eight hundred tons of ore per hour.

TOWNSHIP of HUTTON
Showinjj Location

MOOSL MOUNTAIN Ltd.

The Key affords a splendid natural harbor, with 24 feet of water alongside tho

docks, more than enough to float the largest lake ore freighters. This shipping point

is 500 miles nearer the iron ore receiving ports than the head of Lake Superior, which

should prove a considerable factor in securing favorable lake freight rates.

Radnor Mine

The Radnor mine, owned by the Canada Iron Furnace Company, has been one of the

most important producers of iron ore in Eastern Ontario.



1908 The Iron and Steel Industry of Ontario 22

The property consists of 100 acros in lots 16 and 17 concessions nine and ten in the

township of Grattan, Renfrew county, and has been worked almost continuously since

1901.

The ore, which is a coarse grained magnetite, occurs in rather narrow beds varying

in width from 4 to 10 feet. These beds have a general strike northwest and southeast,

following each other almost in a semicircle, with an average dip of 34 degrees to the

southwest, and lie in a micaceous gneiss, cut here and there by pegmatite dikes, pene-

trating the ore bodies in some cases."

Mining is conducted in a series of 8 open cut pits, that follow the general semi-

circular trend of the ore. No. 8 pit being at the northwest end and No. 1 pit at the

southeast extremity of the semicircle.

No. 2 pit is the largest, being 300 feet long with an average width of 3o feet, and

is 40 feet deep. At its west end an incline shaft 8x18 feet has been sunk for 80 feet

from the bottom of the pit, following the ore, which dips 3o degrees to the south. This

shaft is equipped with a skiproad from the bottom to the top of the open cut, and

shows the ore to be 10 feet wide at the top narrowing to six feet at the bottom.

Latterly all mining operations have been confined to pits 7 and 8, and extensive

stripping of the overburden was carried out during the spring and summer of 1907 in

preparation for opening the deposits on a larger scale.

Considerable diamond drilling has been done in the edge of the semicircle referred

to above, and this drilling is said to have proved the deposit at depth.

The ore is raised by a 25-h.p. steam hoist, and also by horse whim operating a

boom derrick, and is piled in bins, or along the hillside above the road, where it

can be conveniently loaded by chutes into sleighs, thence hauled 3i miles to Caldwell

Station on the Grand Trunk railway. An average of 100 tons is mined per day.

Considerable difficulty is experienced in the winter months in keeping the open

cuts free of snow, and in consequence frequent shut downs have resulted.

The run of mine is sorted l)y hand into two grades,'" that running 48-50 per cent,

in iron is shipped to the Company's furnaces at Radnor, Quebec, while the low grade,

containing about 30 per cent, of iron is stocked at the mine. There is a considerable ton-

nage of this low grade ore which could be treated by magnetic concentration at a

profit, provided mining costs could be kept low enough. An average analysis of the

ore" shipped is shown below:—
Fe Si O, S

47.50 19.5 0.25

Mineral Rang:e Iron Mining Company

The Mineral Range Iron Alining Company was organized in 190'2 by Mr. H. C. Far-

num, to take over certain iron properties in the townships of Dungannon and Mayo,
Hastings county. These deposits of magnetic ore had been prospected to some extent

during the previous years by Mr. Farnum, and their exploitation and development are

entirely due to that gentleman. The company control about 3,700 acres of mining lands,

of which less than one-fifth are under development, the outlying ore bodies not as yet

being reached by the railroad spur.

Near L'Amable station on the Central Ontario railway, a branch line called the

Bessemer and Barry's Bay railway extends in an easterly direction for five and a half

miles to the village of Bessemer in Mayo township, where the principal iron mines are

located. Here are built the company's offices, stores, saw mill, comfortable houses for

miners and members of the staff, railroad scales and chemical laboratory. A school is

proposed to be built at an earlv date.

"Rep. Bur. Min.. Vol. 11 (1902), p. 2.i9. i^Bur. Min. Rep., Vol. 14 (1905). p. 77. I'.inalysis supplied by Mr.
G. D. Drummoiid, Canada Iron Furnace Co., Midland.
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Minerdl Range Iron Mining Company ; railway siding.

Mineral Range Iron Mining Company ; shaft and crusaer house.
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There are at present four ore bodies opened up at Bessemer, with a fifth called the

Ch'ld's mine, situated two and a half miles to the east. Of the five, only two at Besse-

mer were being worked at the time of my visit, producing in the neighborhood of IS.*}

tons per day of 10 hours.

All the ore bodies have a general strike N.E. and S.W., with a dip of 60 degrees

to the south, and lie in diorite schists and greenstones mainly, with one or two intru-

sions of gneissoid granite. Crystalline limestone is found on the foot wall of all four ore

•bodies at Bessemer. The ore is generally fine grained magnetite, and the best quality

will average GO per cent, in iron, although considerable cobbing would have to be done

on the general run of mine to keep it up to that standard. Phosphorus is well within

the bessemer limit, and sulphur, which occurs as iron pyrites, is found in small stringers

easily separated by hand sorting.

At No. 3 open cut the pit 36 feet deep and 80 feet square is all in ore. This ore

body is approximately 300 feet wide, and has been opened for 800 feet in length.

Unfortunately, the ore is not all high grade and must be cobbed freely. About 35 tons

•)f high grade and cO tons of low grade ore are mined per day from this pit. A diamond
•drill hole has been put down, and at 160 feet in depth the ore showed no change. The

ore is hoisted by a 70-foot boom derrick, operated by a 5-h.p. double drum hoist, steam

being supplied by two boilers of 20 and 25-h.p. respectively. Drilling is done by machine

drills riin by steam.

No. 4 mine is an open cut 55 feet deep and 500 feet long. This pit is producing

100 tons dailj^ of shipping ore. At the west end of the open cut, a three compartment

8 X 14 foot shaft is being put down, following the dip of the ore, and will be of con-

siderable assistance in increasing the output. The ore is first sorted in the pit, and then

hoisted by a 2-ton skip and dumped direct into a No. 6 Gates crusher, that delivers to

a storage bin of 40 tons capacity. From this bin the ore is loaded into ralroad cars

alongside the crusher house. Ore from No. 3 pit is trammed to No. 4 and dumped into

a 60-ton bin, situated immediately over the collar of the incline shaft. From this bin

it is loaded into the skip and hoisted to the crusher.

The Gates crusher is run by a 50-h.p. engine, situated on the ground floor of the

crusher house. Hoisting is accomplished by a 5-h.p. single drum hoist, steam being

supplied by two 80-h.p. boilers of the locomotive type, one being used at a time. The
machine drills are operated by steam as at No. 3.

The ore body at No. 4 is 55 feet wide, both walls being clearly defined, and can
be traced for l,80l) feet in length on the hanging wall side, and for 40 feet towards the

foot wall. The ore is high grade, very little sorting being necessary. The remaining
15 feet of ore is of second quality and high in sulphur. The pj'^rites however is not

disseminated throughout the ore, but is found in fairly large masses, and along the

contact of the ore and country rock, hence it appears to oflfer an easy problem for

magnetic concentration.

At the Child's mine, there is an immense body of low grade ore, averaging 40 per
cent, in metallic iron; phosphorus and sulphur are both within bessemer limits, the

gangue consisting of intermixed hornblende and calcite, with a varying proportion of

silica. This large ore body, together with the amount of low grade magnetite from
the deposits at Bessemer, could easily supply a concentrating mill of 1,000 tons daily
capacity for many years. Cheap electric power could be developed at Egan's chutes on
the York branch of the Madawaska river, 4^ miles from Bessemer. The chutes have a
total fall of 22 feet.

At the present time the mines are shipping to The Canada Iron Furnace Company,
at Midland, Ontario, and Radnor. Quebec, also to the Deseronto Iron Company of
Deseronto. An average analysis'* of the shipping ore is as follows:—

Fe.
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.^

Childs mine, Mineral Range Iron :Mining Company.

Mineral Range Iron Mining Company. Open cut at Xo. 4 mine.
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Wilbur Mine

This property is one of the more promising mines in the eastern part of the Province.

Located in the townsliip of Larant. Renfrew county, about 60 miles north of Kingston

on the Kingston and Pembroke railway, the Wilbur, in company with other mines of

the district, has had in the past an alternating series of active and dormant periods.

At the present time the mine is operated under lease from the owners by the

Wilbur Iron Ore Company, and the product is for the most part being shipped to the

Algoma Steel Company of Sault Ste. Mane.

The ore is magnetic, more or less coarsely crystalline, and seamed with chlorite and

calcite. The percentage of iron in the run of mine will average 50. but this is brought

up to 55 by sorting. Sulphur and phosphorus are both low. and the ore will rank as

a bessemer.

The magnetite is found as a series of detached ore bodies'" at the contact of crystal-

line limestone and gneissoid granite, limestone being invariably found on the foot wall.

The strike of the contact at the principal workings is approximately a little east of

north, and the ore body dips at an angle of 27 degrees to the east, passing underneath

the gneiss, the formation flattening out in deptli in some places as low as 8 or 10 degrees.

Diamond drilling has been done to a considerable extent, some 27 holes having been

put down at various times, varying in depth from GO to 350 feet. Unfortunately,

records of these holes have not been kept, but it is stated that the ore pierced by the

different drillings was from 3 to 28 feet in thickness. There are eight workings alto-

t^ether. tlie most important being known as No. 3A. 3B. and Xo. 4. The work at

3A and 3B consists of two incline shafts sunk from the bottom of a shallow open cut.

The old shaft 3A is inclined at an angle of 30 degrees and is 150 feet deep. The collar

of shaft 3B is about 30 feet north of 3A. and has a starting incline if 27 degrees, but

flattens out considerably at depth. This shaft has attained to a depth of 350 feet and is

the only one being worked at present.

Workings 3A and 3B are connected by drifting at two different points, and levels

have been started in a northerly direction at three points in shaft 3B, the ore being

extracted by both overhand and underhand stoping. The output of the mine at pre-

sent is 150 tons per day. but this will be increased before long to 200 tons daily.

The ore is hoisted by skip, and dumps direct to a 10 s 20-inch Blake crusher, from

which it is carried by a bucket elevator to a sorting belt, running at right angles to

the elevator, and situated on top of the shipping pockets, which are built immediately

over the railroad spur. There are 13 of these pockets, one or two being used for waste,

the remainder for ore. Provision is made whereby the ore can be loaded from the

pockets through bottom gates into gondola cars, or else chuted into box cars through

side gates.

The hoist and crusher house contains a double cylinder single drum hoist operating

the skip, the Blake crusher and a 12 x 16-inch single engine for driving the crusher,

elevator and sorting belt. In the power house, which is a separate building, are two
boilers of 180 combined hor.sepower, a 3-drill Barber air compressor, and a small electric

light plant, supplying the mine workings both under and above ground, also the oflBce

and store. Railroad scales have been built and all ore Ls weighed before being shipped.

An analysis of the shipping ore is as follows :

Fe. Insoluble. S. P.

55.49 3.45 0.04 0.022

I'Iron Ore Deposits along the Kingston & Pembroke Railwav. by E. P. Ingall : Geo. Sur. Can., Annual Report.
Vol. XII.

15 M.
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III.—The Magnetic Concentration of Iron Ores

It has been pointed out in preceding pages that there are numerous localities in

Ontario where magnetic iron ore occurs in considerable quantities, and if it were not

for certain harmful substances found associatel with these ores, they would have con-

siderable commercial value on account of their proximity to the consuming markets.

Sulphur and phosphorus are the most common and hurtful of the obnoxious elements,

and by their presence or absence in appreciable amounts, determine whether an ore is

fit for the manufacture of certain grades of iron and steel. Fortunately, it happens

that in the great majority of cases, these pernicious substances exist as separate

chemical compounds that are not so susceptible to magnetic influence as the pure mag-
netite itself, and by taking advantage of this circumstnce these compounds can be

eliminated, and the ore made suitable for smelting.

This fact has led to the expenditure of much money and ingenuity in attempts to

perfect a magnetic separating machine that will accomplish the desired result in an
effective and economical manner. The patent office files of the United States and some
of the European countries, notably Sweden, are replete with hundreds of records cover-

ing the many attempts to devise such machines. Most of the earlier types of magnetic
separators invented were weak and could only be applied to highly magnetic material

;

in others the arrangement of the magnetic field was such that they yielded but indifferent

results, and the mechanical construction being complicated, the cost of operation and
repairs was excessive.

Of late years the question of design of these machines has been better understood,

and as the necessity for magnetic concentration became more and more apparent

their construction fell naturally into the hands of competent electricians, with the

result that we have at the present time several different types of machines, adapted

to different requirements, and giving satisfactory results on a commercial scale.

The constantly increasing drain on the iron ore supply of the world, and particu-

larly of this continent, is a fact well understood by all iron men. The best grade of

ores is becoming scarcer with prices correspondingly higher year by year. A short time

ago the markets were glutted with rich ores at moderate prices, and it would then

doubtless have proved unprofitable to attempt the mining and concentration of low

grade deposits. However, the tremendous rate of consumption of iron ore during the

past decade has altered this state of affairs considerably, and at the present time the

winning of the poorer ores is regarded not only as a profitable investment, but as a

necessary auxiliary to the main ore supply.

The following table'' shows the range of prices for Lake Superior ores during the

three years beginning with 1906, and also the lowering which is going on in the standard

for metallic contents

:

Bessemer Ores.
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for an increase in the average percentage of iron contained in the ore charged to the

furnace means increased output, lower fuel consumption, less flux required, and con-

sequently a more evenly running furnace at lower costs per ton of iron produced.

Concentrates in the Furnace

Magnetic concentrates when carefully prepared will materially assist in proper

furnace control. Not only are they low in sulphur, phosphorus, and slag-forming

ingredients, but the percentage of iron will be nearly uniform, varying only a fraction

of one per cent, from time to time. This is an item of great importance, for uniformity

in the grade of raw materials is much desired and appreciated by all fumacemen.

There is, however, one serious drawback to the successful use of some concentrates,

and that is the fineness of the material. If it is found necessary to grind the crude ore

to a fine state of subdivision in order to make a clean separation, the resulting product

will be unfit for direct use in the furnace, because a large portion of these fines when

charged will be lifted up and carried out of the furnace by the rush of the ascending

gas currents, filling up the gas mains, and accumulating under the boilers and in the

hot blast stoves. The portion which remains in the furnace will also contribute its

share of trouble by non-uniformity of descent with the coke and limestone, giving rise

to irregularities in the smelting operations. Concentrates of this character require a

preliminary treatment before they can be used in the blast furnace, such treatment

consisting of a process of briquetting or nodulizing. forming small bricks or nodular

masses of the fine material.

Just what degree of fineness makes the use of this concentrated ore prohibitive,

without any preliminary treatment, depends on the percentage of pulverized material

in the concentrates. In the use of Mesabi ores, it is stated" that where less than 12

per cent, passes through an 80-mesh sieve, such ores are considered as having good

physical structure, from 12 to 18 per cent, a fair structure, and more than 18 per cent,

a poor structure, but it is also pointed out that ores other than the Mesabi have been

successfully smelted that contained as much as 20 per cent, of material fine enough to

pass a 100-mesh sieve. Hence it is evident that a fair comparison with fine ores of the

Mesabi type cannot be made. However, it may be taken as an axiom, that concentrates

containing more than 20 per cent, of fine material that will pass an 80-mesh sieve, will

give considerable trouble and shoiild undergo some process of agglutinizing before they

can be smelted with profit.

As a factor in the manufacture of steel in the open hearth, the value of magnetic

concentrates has been proved beyond a doubt, and is freely conceded by practical steel

makers. The process of electric manufacture of iron and steel, although in its infancy

at present, will doubtless prove a large user of these concentrates, and as there is a

promising future in Ontario for the production of iron and steel by electrictiy, the

market for concentrated iron ores will undoubtedly expand.

Magnetic Attraction the Basis of Concentration

^fost people are familiar with the fact that a magnet will attract iron, but few are

aware that a magnet can he designed and built strong enough to attract almost any
material. The cost of building and operating such a magnet for the commercial concen-

tration of many materials is usually prohibitive. But nevertheless the fact remains,

and it may be stated as a curious circumstance that pieces of wood, apples and other

things generally considered non-magnetic, have been moved magnetically through

several inches."

'" The T'sp of Hieh Percentaee of Mesabi Iron Ores in Coke Blast Furnace Practice, by W. A. Barrows, Trans
Am. Inst. ME. Vol. XXXV.. page 140.

" Magnetic Separation, by F. S. Snyder. Journal Can. Min. Inst.. Vol. VII., page 270



In this report tlie pi'oblem of magnetic attraction and consequent separation of the

mineral magnetite from its associated gangne or rock matter will be considered, and a
description of the salient features only of the process will be discussed. For more
extended literature on the subject the reader may consult the list of references given
at the end of the report.

All of the iron-bearing minerals are more or le.ss susceptible to magnetic attraction.

The relative permeability (magnetic conductivity) of tlie different minerals has been

worked out by Walter Crane.'' A partial list is as follows:—
Mineral. I'ermeability.

Iron 2.1617
Magnetite 1.46(i9

Franklinite ... 1.411-.Z

Ilmenite 1.2871
Hvrrhotite 1 .0782
Hematite 1.0242
Sideiite 1.02S4
Limonite 1.0099
Fvrite 1.0064
Qiiartz l.OO.'i-T

Apatite 1 .00J6

It is evident that if a difference in permeability affords a means of sejjarating the

minerals, the wider this difference is, the easier will be the operation. Particles of

pyrit-e or apatite can be easily separated from particles of magnetite, particles of

ilmenite and pyrrhotite not so easily. However, this point is thoroughly understood

by designers, and has been so well taken advantage of in certain type of machines,

that a very small difference in the permeability of two different minerals will afford

the means of separating them.

The Problem of Concentration

Concentration or separation of any ore from its gangue means the selection of the

valuable mineral contained therein from the worthless rock matter. Obviously, the

simplest method of effecting the selection is by hand sorting or cobbing. With some
of the soft ores mixed witli clay or calcareous matter, concentration consists of a system

of crushing and treatment in pulsating water jigs, or by means of the log washer used

in the Southern States, which is described as a tilted cylinder rotating on its longer

axis, with side paddles forcing the ore upwards against a descending stream of water

which washes away the clay and fine material through screens at the lower end, while

the clean ore passes to ore cars at the upper end.'° Hand sorting is slow and costly,

and when the particles of valuable mineral and gangue are small and intimately mixed,

an effective separation is difficult. Hydraulic classification and jigging methods depend

upon the difference in specific gravity of the constituent minerals ; and when magnetite

is associated with pyrite, both of about the samt weight and hardness, hydraulic

separation does not afford commercial results. With the electro-magnet, the difference

in permeability between the magnetite and pyrite affords a commercial method of

separation, and even the mineral pyrrhotite may be eliminated by a magnetic separating

machine of suitable design.

In all cases, efficient magnetic separation will depend upon the various mineral

constituents of the crude ore being crushed or broken fine enough, so that individual

grains are free to be attracted or rejected according to their permeability. Just here

is the crucial point. If the ore must be pulverized very fine say to 50-mesh (0.010 inch)

to obtain an. efficient recovery of the magnetite particles, the cost of crushing will be

much more than if such preliminary treatment consisted in breaking the ore to 5-mesh

(0.10 inch). For example, a cube that will pass through a 0.1 inch hole must be reduced

to 1/1000 of its original mass in order to pass a 0.01 inch hole, the difference in the cost

19 Traus. Am. Inst. M.E.. Vol. XXXI., page 444.

2" Magnetic Concentration of Iron Ores, by J. Walter Wells, Bur. Min. Rep., Vol. XII. (1903), page 3.'3.
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of produciiifr these two grades being a consideration of some importance. Then again
the fine grained product, as lias been pointed out, is not so desirable from the furnace-
man's point of view.

As a general rule it may be stated that the preliminary crushing should be carried

only far enough to break away the average sized particles of magnetite from the
gangue, and at this point a three-part separation should begin. The products of this

process are pure magnetite requiring no further treatment, tailings that can be disposed

of as waste, and middlings consisting of part magnetite and part gangue that should be
re-crushed for a secondary concentration, the products of this secondary concentration
being added to the heads and tails of the first separation. If the tailings from the
.secondary concentration still contain an appreciable quantity of magnetite, it may be
found profitable to re-grind them and make a third separation, the economical point to

which separation may be carried depending upon the percentage of iron in tlie crude
ore, the cost of crushing, and the value of the concentrates produced.

There are exceptions to the foregoing in cases where the crude ore consists of

magnetite and gangue matter in so fine a state of crystallization and .so intimately

mixed tliat the whole mass must be reduced by crushing and grinding to 80 or 100-mesh

in order to free the particles of magnetite. In consequence of this excessive pulveriza-

tion, the ordinary methods of dry separation do not afford efficient results, and such

finely ground ores must be treated by a special wet process.

Factors of the Problem

To gain an idea of the efficiency of any proposed method of ore separation, the

investigator should have representative samples of the crude ore, the concentrates and

the tailings, obtained under conditions that are approximately similar to those in

actual commercial practice. The efficiency and value of any such system may then be

determined by the application of the following simple equations,"' together with due

consideration of the physical character of the crude ore and concentrates, the capacity

and durability of the concentrating machines, the requisite method of preparing the

crude ore for separation, and the power and labor required for the operation of the

process.

Let a = Per cent, of magnetite in tlie concentrate,

b = " "
• tailings.

c = " " " crude ore.

d = Units of crude ore required to make one unit of concentrate,

e = Units of tailings for one unit of concentrate.

f = Per cent, of magnetite in the crude ore which is saved in the concentrate,

g = Per cent, of magnetite in the crude ore which is lost in the tailings.

Then (ll a—

b

(3) 100 a

=d. =f.
c—

b

cd

(2) cd—

a

(4) 100 be
=b. =g.

e cd

(Note. ...Per cent, of iron divided by 0.7242 = per cent, cf magnetite. Per cent,

of magnetite multiplied by 0.7242 = per cent, of iron.)

Examplp. A certain ore contains 50 per cent, of magnetite and 50 rer cent, of

gangue. In separating this ore, the per cent, of magnetite in the concentrates is

90 (65.178 per cent, iron) with 4.5 per cent, of magnetite (3.26 per cent, iron) left

*' See '-The Magnetic Separation of Iron Ores," by Clinton M. Ball. Trans. .Am. Inst. M.E., Vol. XXV.. pageftSS
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in the tailings. According to equation (1), 50,4 "^
=1.879 units of crude ore are

, , • /ON u 90 X 100

required to make one unit of concentrate, and by equation (3) we have xsvg x 50'

= 95.79 per cent, of the magnetite in the crude saved in the concentrate, with 4.21

per cent, lost in the tailings, hence the efficiency of the operation is very nearly 96

per cent.

Equation (4) is used to check equation (3) and equation (2) to check the accuracy

of mine and mill reports. The following analysis may make this more clear:—

10 units of crude ore, half mag-
netite and half gangue.

r Magnetite = 90 p c. =
5.322unitsofconcentrates(53.22p.c.)- J <^*"e"e = 10 p.e. =J G8

4.79 units
0.532 "

(Magnetite =
Gangue =

5.322 units

4.6 p,c. = 0.21
95.5 p.c. = 4.468

4.678

Total 10.00

By this analysis it is seen that 4.79 units of magnetite in the concentrates divided

b.y 5 original units of magnetite in the crude ore = 95.8 per cent, of the magnetite in

crude ore saved in concentration, and 0.21 units of magnetite in the tailings divided

by 5 original units of magnetite in the crude ore= 4.2 per cent, of the magnetite

which is lost in the tailings. Also the ten original units of crude ore divided by

5.322 units of concentrates = 1.879 crude units per unit of concentrate.

In the above it is assumed that the crushed ore was ready for complete separa-

tion at once, the per cent, of magnetite in the tailings being so low that it is doubt-

ful whether re-crushing and re-separation would prove profitable.

Three»Part Separation

Now, suppose that the crude ore is of such a character physically that after

preliminary crushing it is found best to make a three-part separation, nine-tenths of

the original ore making concentrates and tailings, and one-tenth a middling pro-

duct that would in quality correspond very closely to the original crude ore. The
preceding analysis and equation shows that 1.879 units of this crude ore if properly

treated would make one unit of concentrate consisting of 90' per cent, of magnetite
and 10 per cent, of gangue, and 0.879 unit of tailings consisting of 4.5 per cent, of

magnetite and 95.5 per cent, of gangue, the concentrates constituting 53.22 per

cent, and the tailings 46.78 per cent, of the crude ore thus treated. A consideration

of the following analysis will show the importance of understanding the distribu-

tion of the products derived from ten units of crude ore by this three-part system.

9 units

1 unit of middlings same
as crude re-crushed and =
re-separated

Concentrate 53 . 22 p . c.

Tailings 46.78 p.c. =

Concentrate 53.22 p.c.

Tailings 46.78 p.c. =

(Magnetite
Gangue

/"Magnetite
-! Gangue

f Magnetite
-, Gangue

r Magnetite
-! Gangue

P.C.
90
10

4.5
95.5

4.5
95.5

Units Units
= 4.311
= .47V

4.79

= 0.19
= 4.02

4.21

= 0.47S9S
= 0.053'22

0.5322

= 0,021051
= 446749

0.4678

Total 10.00
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The sum of the concentrate units being 5.322, and of the tailings 4.6778, making

a total of 10.

If instead of re-crushing and re-separating the middlings they are added to the

concentrate the result would be :
—

10 units of crude ora

Concentrate 57.9 p. c.

Tailings 42.1 p.c.

Magnetite
Gangue

Magnetite
Gangue

P.C.
83.09
16.91

4.5
95.5

Units
4 811
0.979

0.19
4.0;

Total.

Unltt

5.79

4.21

10.00

Thus increasing the percentage of concentrate obtained from the crude ore,

from 53.22 to 57.9 per cent., but at the same time increasing the gangue in the con-

centrate from 10 per cent, to nearly 17 per cent., the percentage of iron in the con-

centrate being lowered thereby from 65.178 to 60.17, the percentage of waste remain-

ing the same. If on the other hand to avoid this depreciation in quality of the

concentrates, the middlings are thrown away with the tailings, the result would

be:—

10 units of crude ore=

Concentrate 47.9 p c.

Tailings 52.1 p.c. =

Magnetite
Gangue

[ Magnetite
Gangue

P.C.

90
10
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Table showing Theoretical Tonnage Ratio of Crude Ore in Concentrate

Iron in Crude Ore

Per cent

.

Crude Ore required to produce one Ion of 65 pier cent.
Concentrates, and nllowiiiK 10 per cent, loss

in the tailings.

Without allowance for
dust, etc.

Tons

Allowing 5 per cent, for
dust, etc.

Tons.

20
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(3) Those in which the ore falls vertically past m;ignpts. Examples are: —
Hoberii, Grondal-Delvik, Rowand, International (a new machine), and the Edison
system.

Belt Machines

The Conkling separator, although not in use at ihe present time, illustrates

the earlier type of belt machine, and may be briefly describcxl as an endless feed
belt above which are suspended three electro magnets. Between the magnets and
the food belt smaller belts arc run at right angles, carrying off the concentrates as

FIO. 4706. VEIiTICAL CROSS SECTION'.

The Grondal Delvik magnetic
separator. The Wenstroni magnetic separator.

they are lifted by the magnets from the feed belt, the tailings being conveyed over

tlie end of the main belt. This machine has not been very successful, although in an

improved form it has been used to some extent at the Tilly Foster mine in New
York State.

Wetherill magnetic separator, type.E,

The Wetherill belt machine is a type that has been in more or less successful

operation for some years, and is made in different forms to suit different require-

ments. Its construction is shown in the accompanying diagram. The ore is fed

upon an endless belt that passes between the pole pieces of electromagnets. Cross
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belts carry the magnetic heads to one side, and the tailings pass undisturbed to

the discharge end of the feed belt. The arrangement of passing the feed between

the poles of the magnets is a distinct advance upon the Conkling type, because

the feed belt cuts the lines of force at one point only. In the Conkling, both poles

being on the same side of the feed belt, the lines of force are looped and are cut

twice, consequently the magnetic particles are given a swirling motion, and much

dust is carried along mechanically with the heads. This is avoided in the Wetherill,

and as the pole pieces are hatchet shaped, the lines of force are concentrated where

most needed, thus making the machine very efifective on weakly magnetic material.

The Wetherill separator is used in Mineville, New York State, to separate horn-

blende from apatite. It has also found some use in South Africa separating garnets

from diamonds, and at the Franklin Furnace, New Jersey, in the separation of

zinc ores. Another purpose for which the machine has been found efficient is the

cleaning of monazite sands. The accompanying photograph of a full sized Wetherill

separator shows it to be rather complicated. The construction is such that repairs

are heavy if any considerable tonnage is handled.

The Ball & Norton belt m.achine has been developed at the plant of the Witherbee

Sliermau Company, New York State, and as regards simplicity of design and

efUciency of operation on the material for which it is intended, is giving every satis-

faction. The magnets are arranged in a series of alternating polarity which causes

each particle of magnetite to turn over and over as it passes through the field, pro-

ducing a jigging motion, and allowing the entrained particles of gangue to fall

away. The ore is fed to a wide belt carrying it into the magnetic field, where the

particles of magnetite jump towards the magnets, and are held in suspension by the

take-off belt as it passes through the field. The concentrates are delivered by the

retaining force of the magnets and the forward motion of the take-off belt. The

tailings are delivered partly from the feed belt and partly by the jigging process

that takes place underneath the magnets. The take-off belt is run from three to

four times as fast as the feed belt, but this ratio must be determined experimentally

for any given ore. The magnets may be of any number desired, and by dividing

them into two or more sections, each controlled by a rheostat, any degree of concen-

tration may be obtained, as for instance a three-part separation.

Drum Machines

One of the best types of magnetic separators is the Ball and Norton double

drum machine. This separator has been in successful operation for the past 15

years, with gratifying results. According to Mr. Ball,'* the essential features are

as follows :
—

(1) A stationary range of magnetic poles of alternating opposite polarity in the

direction of the ore travel, underneath which the drums, enclosing the two groups

into which the range of poles is divided, may be rotated and may serve as carriers

of the granulated ore, the iron particles being held on the underside thereof by

magnetic attraction.

(2) Means for applying a strong counter current of air to the moving mass of

ore while it is suspended upon the under side of the rapidly-running drums, and

being driven along through the machine.

(13) Provisions for classifying the ore under treatment into three grades, this

being effected by a differential speed of rotation of the two drums, assisted by rela-

tive adjustment of the strength of magnetism in the two groups of alternating mag-

nets.

The drums may be made of any tough non-magnetic material, such as brass or

fibre, the cylindrical portion of the casing being covered with thin rubber to protect

it from the abrasive action of the sharp particles of ore. If the drum is made of

metal, the magnetic field sets up eddy currents travelling across the cylinder at

=< Trans. Am. Inst. M. E., Vol. XXV., p. 533.
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light angles to the direction of rotation, hence consuming a certain amount of
power. This is avoided in drums of non-metallic construction, but the metallic drums
are more lasting and although requiring more power to drive are generally made of
bi ass

The electro-magnets are stationary and are mounted on a spider that can be
moved through any desired arc of circle by means of an outside arm. In the double
drum machine there are usually lo or 16 magnets in the first, and 10 to 12 in
the second drum, each set being controlled by a separate rheostat, the strength of
the magnetic field being adjusted as required by circumstances. In practice the first

drum to which the crude ore is fed is rotated at a speed of 40 to 80 R.P.M.,
the magnets being excited by a current of about 10 to 16 amperes. The second

feed Hopt>c^r

Diagram sketch of Ball and Norton belt separator.

drum is run faster, anywhere from 100 to 150 R.P.M., and the magnets are sup-
plied with less current, approximately from 4 to 8 amperes.

Ore is fed through the hopper on top of the first drum, and the slow speed of

this drum with its strong magnetic field, combines to pick up nearly all the mag-
netic particles, the non-magnetic tailings dropping to the receiving hopper below.
The mass of magnetite is carried to the gap between the two drums where it is

thrown off against the second drum, and as this second drum is running much
faster than the first, with a weaker magnetic field, only the purest magnetite is held,
the middlings consisting of part magnetite and part gangue dropping to a second
receiving hopper. The pure concentrate is carried forward and thrown off centri-
fugally as it passes outside of the magnetic field. The middlings may be re-crushed
and re-separated in a second operation.
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The arrangement of alternate polarity of the magnets causes a tumbling or jigging

motion in the mass of ore as it passes over the face of the drums, and allows the

non-magnetic particles to weep out. Also the adjustments obtainable, in speed and

in strength of magnetic field for each drum, control the power of selection to a

nicety.

Very often the machine is built with a single drum, the products obtained being

concentrates, and tailings that are re-crushed and re-separated. A single drum
machine is giving satisfactory results used as a cobber, at the Witherbee Sherman

mines, Xew York State. The double drum separators are used at the Chat.eaus:ay,

Mineville, Arnold Hill and Benson mines in New York State, at the Hibernia mines

in New Jersey, at Svarto in Sweden, and elsewhere.

The Qrondal Separators

Mr. Gustaf Grondal of Sweden is the inventor of five different separating m.achines

that bear his name. His first attempt was patented in 1897, and is known as the

Grondal type No. 1. A few years afterwards he brought out a second machine, and

a third followed shortly afterwards. The Grondal type 3 separator is in use at the

T^ebanon plant of the Pennslyvania Steel Company, but is being supplanted by the

T^^^.

hi;. 4.")0.—THE BALL-.VORTOX EI.F.rTROMAONETlr SKPVHATOI!.

The Ball and Norton electromagnetic separator

Grondal No. 5. The fourth machine was designed to overcome certain defects that

existed in the earlier types, but did not meet with much success, as repair expenses

were rather high. The fifth machine is the latest, and has given the best all round

results: this separator will be the only one described.

All of the Grondal separators were designed for wet concentration, that is, the

finely ground ore is fed to the machine mixed with water, combining hydraulic classi-

fication with magnetic separation.

The Grondal No. 5"^ consi-sts of a plain brass drum enclosing a series of electro-

magnets arranged with alternate polarity. This drum is rotated at a speed of

50 tc IOC R.P.M., and is so placed that it i.' just touching or just above the surface

of the wet pulp, which traverses a pyramidal box beneath. The finely divided

ore is fed into the box at its upper end, meeting a stream of water entering from the

bottom, and is washed up over the partition immediately under the drum. The

particles of magnetite are lifted out of the water by the magnets inside the drum,

and are carried past the field, where they are washed off by a jet of water. The

gangue is washed down the other side of the partition and carried off by the waste

water. The capacity of one machine is from 50 to 100 tons of ore per 24 hours ; it

25 For information and illustrations of the Grondal system. I am indebted to Mr. P. McN. Bennie. N'iagara Falls.

N.Y. The data given is taken from Mr. Bennie's papers on The Grondal System, read before The Canadian Mining
Institute. See Vols. X and XI.
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requires about 6 amperes at 120 volts for exciting the magnets and less than one-
lialt horsepower will drive the drums. The drums are usually mounted in pairs,

not working conjointh' as in the Ball and Norton, but operating singly side by side.

An auxiliary apparatus, also of Grondal invention, sometimes used in connection
with the separators, should be mentioned. By this apparatus the magnetic slimes,

formed by the crushers and pulverizers, are saved. Before its introduction most of

the iron contained in the slimes was washed awav and lost. The essential feature

CorvcentrcAtcs

pie c? VVci re r

Diagram sketch of the Gnmdal separator.

of this slime treater is an electro-magnet with hatchet-shaped pole pieces, suspended
over pyramidic boxes. These boxes are kept full of flowing water, and the ^ulp is feu

in at one end. The velocity of the water is so arranged that the heavier particles

settle to the bottom at once, the fine slimes pass underneath the poles of the magnets,
which are of sufficient strength, just not to lift out of the water, but to collect in

bunches the magnetic particles that from time to time sink by their own weight to

the bottom of the box, and are drawn off with the main pulp and sent to' the
separators.
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Ball mills at Herrang.

Magnetic separators at Herrang.
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The Grondal system of separating and subsequent briquetting of the fine con-

centrates is without doubt a very eflScient process in the treatment of ores which

require much grinding, such as the banded Temagami jaspilytes and the siliceous

ores of the Hutton range in Ontario. For this reason a fuller description of the

process may be of interest. The method of wet separation is shown in the descrip-

tion of the Lebanon plant contained in this report. But as at Lebanon the con-

centrates are nodulized and not briquetted as in the complete Grondal system, a

summary of the Grondal process will be attempted.

ConcentratinK by the Qrondal Process

The scheme of treatment is briefly as follows:—
(1) The ore is crushed dry to about ^ inch cube or thereabouts

(2) Wet treatment in a Grondal ball mill, which reduces the ore to from 10- to

!00-mesh, as may be found necessary.

(3) The ground pulp is passed through a Grondal magnetic separator, where the

non-magnetic particles are removed.

(4) The concentrates are pressed into briquettes and heated in the Grondal bri-

quetting kiln, from which they issue as hard, porous, easily reducible, ferric oxide

briquettes, with a minimum percentage of sulphur. Any of the standard rock break-

ers may be used for preliminary crushing. Latterly, the heaviest Blake or Gates

type of crushers has been introduced, thus throwing less work on the ball mil's.

When the ore is of suitable character the use of magnetic cobbing machines is

advised, to get rid of such pieces of gangne as contain little or no iron. This

reduces the amount of ore to be handled in all subsequent operations per ton of

product.

The broken ore is conveyed and distributed to the feed hoppers of the Grondal

ball mills. The feeding arrangement consists of an ordinary roller feeder driven at

uniform speed and so constructed as to admit of accurate feed. The ball mills ar.'::

hollow cylinders 4 feet in diameter and 4 to 8 feet long. They are reinforced with

steel ribs and lined with manganese steel or other steel alloy of good wearing qual-

ity. The ends are of cast iron with suitable openings provided with a screen at the

discharge end. The degree of fineness of the ore is regulated by varying the amount
of water introduced into the mill. The mill is charged with about two tons of chilled

cast iron balls of about six inches diameter, and it is found that working with ores

of average hardness, the consumption of iron, represented mainly by the wear on the

balls, amounts to about 2 pounds per ton of ore treated. The mills require from

20 to 25 horsepower each, make from 25 to 30 revolutions per minute, and grind

from 50 to 100 tons of ore per 24 hours, depending on the fineness desired. The
latest practice is to grind rather finer than was first thought necessary, the practical

effect being a higher percentage of recovery and a higher iron content in the con-

centrates.

From the ball mills the pulp is sent to the magnetic slimer previously described,

ot if the amount of slimes is not large, it may go direct to the separators, of which

any desired number may be used singly or in pairs as required by circumstances.

The concentrates from the separators are highly saturated with moisture, which

in the more recently built plants is eliminated by water separators, consisting of

shaking shoes which allow the water to flow away over the further end of the shoe.

The partially dried concentrate is then conveyed to the briquetting plant, which

consists of a set of drop presses.

The briquetting presses have a drop of 6* to 7i inches, the briquettes receiving

three blows from a falling weight of about 1,800 lbs. The briquettes may be of

various sizes, but are usually made 6x6x3 inches, and weigh from 8 to 10 pounds
each. The pulverized concentrate is pressed into briquettes without any binding

material whatever, the contained moisture being sufficient to hold them together
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Briquetting plant at Herrang.

Britjuetting press.
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while they are being removed from the press and taken to the furnace. Each presn

requires three electric horsepower, and will make from 500 to 750 briquettes per

hour. The life of the die plates has been increased considerably, in the latest type

of press. At Cwmavon, working pyrite residues, a single set is good for about 500

tons of briquettes.

The Grondal Furnace

To quote from Mr. Bennie

:

The briquettes are taken from the press and placed on furnace cars. These
are made of iron and covered with fire brick. Along each side of the car is a deep
flange which dips into a channel filled with sand placed along the sides of the furnace,

thus forming a gas-tight seal. The ends of adjacent cars are fitted with a groove
and projecting rib respectively. By this means the surface of the car forms a gas-

tight partition and thus prevents the lower portion of the cars, frame, wheels,

etc., from becoming heated. The cars measure 3 ft 6 in., and hold from 15 to Ifl

hundredweight of briquettes arranged on edge in two tiers.

The furnace is fired by gas derived preferably from gas producers, although
blast furnace gas can be used. The combustion chamber is situated about one-third

of the length from the intake end. The air needed for combustion is introduced
below, traversing the row of cars, thus lielping to keep the w^heels and framework
cool, and at the end of the furnace, is diverted to the top of the row of cars, travers-

ing the burnt briquettes, cooling them, and becoming itself heated before reaching
the combustion chamber. The products of combustion pass over the entering cars,

assist in drying and heating the briquettes, and finally escape through a stack at a

temperature of only 150 deg. The furnace being thus constructed on the regenera-
tive principle, has a very good thermal efficiency. Radiation is small, the chief loss

of heat being due to the evaporation of the water contained in the briquettes (5 to

7 per cent.) A car of finished briquettes is drawn about every half hour, depending
somewhat on the degree of desulphurization required. Recently, furnaces have been
arranged so as to give a continuous movement to the cars, increasing the capacity
of the furnace considerably.

The temperature in the combustion chamber of the briquetting furnace reaches
1,300 deg. to 1,400 deg C. At this heat the particles agglutinate sufficiently to form
a firm, hard briquette, able to stand rough handling and long transport. The bri-

quettes though hard, are very poroiis, and are consequently far more easily reduced
in the blast furnace than ordinary lump ore. The briquette made from Herrang
ore has a porosity of 23.9 per cent, of its volume.

The output of one furnace varies from 30 to 80 tons in 24 hours, according to
the class of ore used, and the degree of desulphurization required; for in addition
to its mechanical action this furnace acts as an exceptionally efficient calciner for

removing practically all of the sulphur.

The original briquetting furnaces and cars were one metre wide. It has been

found that this may be increased to 1.5 metres without materially increasing the

investment. The result of this change is to add 50 per cent, to the daily production

of the furnace, approaching the tonnage produced by the nodulizing kiln, and it is

expected that the low fuel consumption obtained in the one-metre furnace, will be

still further reduced in the wider furnace.

The Grondal briquette does not contain any added binder, and in the case of

magnetic oxide concentrates, the particles are more or less completely peroxidised,

owing to the free supply of air entering the furnace during the process of burning
the briquettes. Such peroxidised ore (corresponding to hematite) is more easily reduced

in the blast furnace than ordinary raw magnetite, and a certain fuel economy is

effected thereby.

Briquett-es made by this process from pyrites residues and purple ore have proved

to be satisfactory in the blast furnace and open hearth steel furnaces. At Cwmavon,
pyrites residues containing 2 to 4 per cent, sulphur are being successfully treated

by this process. This fact may be of interest to manufacturers of sulphuric acid in

Ontario, who are accumulating large piles of their waste material, which if bri-

quetted and burnt as described, would prove a valuable by-product. In South Wales
the pyrites residues briquettes command from $5. .50 to ?6.3o a ton delivered, accord-

ing to cost of transport: these briquettes contain about 62 per cent, iron and only

0.041 per cent, of sulphur.

16 M.
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Range of Briquetting Furnaces at Herrang.

16a M.

Briquetting Furnace at Guldsmedehyttan, Sweden

.
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In Sweden and Norway there exist large quantities of magnetic ores, very similar

to our own Ontario magnetites, that contain anywhere from 30 to 60 per cent, of

iron, with varying amounts of sulphur and phosphorus. In order to utilize these

low grade deposits magnetic concentration is employed on a large scale, and it is

stated that every operating company has been financially successful from the start.

Results of Grondal Methods of Concentrating; and Briquettin^

Works.

Crude Ore.

p. c.

Fe.

Bredjsij
Flogberget
Guldsmed-shytten
Helsingborg (I'urpleore)
Herriing
HiulsjO..
Loilea
Riddarhyttan
Salangen
Striissa

Stripa
*8yavaranger
Uttersberg
Vigelsbro
Cwmavoii (Purple ore) ..

35.0
27.3
60.7
60.6
•10.2

39.7
.58.2

52.8
35.7
46.8
40.3
38.0
34.5
35.2
64.43

p. c.

S.

0.15
0.31
3.0
0.17
1.21
0.12
0.110
0.025
0.039
0.030
0.030
0.066
0.020
0.45
1.65

p. c.

0.010
0.003
0.003

0.003
0.008
1.230
0.006
0.23
0.015
0.010
0.030
0.024
0.026
0.019

Concentrates. Tail.s.

p. c.

Fe.
p._c. p._c.

Fe.

67.2
67.4
70.1

0.050 0.004
0.040 0.003
0.5 0.002

6.9
7.1

10.2

67.3
67.1
71.1
64.2
69.3
69.2
67.1
68.3
62.6
64.6

0.170
0.035
0.015
0.017
0.019
0.015
0.020
0.026
0.020
0.089

0.002
0.004
0.005
0.003
0.009
0.003
0.002
0.014
0.016
0.002

6.4
10.1
12.0
7.4
4.9
6.1
12.2
5.5
9.3
6.7

Briquettes.

p. c.

Fe.
p. c. V-

65.1
65.3
68.2
60.6
65.5
65.2
69.3

67.1
67.1
68.0

0.020
0.007
0.010
O.aiS
0.003
0.015
0.005

0.005
0.005
0.006

0.004
0.003
0.002

0.002
0.004
0.005

0.003
0.002
0.014

* Under construction.

Most of these low grade Norwegian and Swedish ores are very fine grained,

requiring much grinding in order to effect an efficient separation, and to keep the

iron in the concentrates above 60 per cent. Under such conditions some method of

wet separation must be employed. The Grondal system is extensively used, and
IS giving good results. In The Engineering and Mining Journal of 11th May, 1907,

a list is published of 19 magnetic separating plants actively in operation in Sweden,
in 12 of which the Grondal apparatus is employed.

Following is a list of the works in operation and under construction, in which

the Grondal system is in use or is to be installed. The table shows the annual
production.

Worlc^.

1 . Strftssa

2. Bredsjo
,

3. Herriliig
4. Guldsmedshyttan
5. Utter.sberg .'.

6 . Flogberget
7 . Loilea
8. Sandvikens
9. Horndal
10. Helsingborg
11. Cwmavon (Wales)
12. Alguife (Spain)
yi. Lebanon (United States of America)

Under Construction.
1 . Hellefors
2. Vigelsbro
3. Salangen
4 . Sydvaranger
5. Traversella
6. Riddarhyttan

Total

Tons
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Charging car load of purple ore briquettes, Helsingborg.

Car load of burnt purple ore briquettes at Helsingborg.



1908 The Iron and Steel Industry of Ontario 245

Where tons of concentrates are not given, the whole output is briquetted. Where

only briquettes are given, concentrates or fine or purple ores are used.

In order to obtain accurate information as regards the process of magnetic

separation, the writer was instructed to visit several of the large plants in the United

States. Accordingly trips were made to the dry separating mills at Mineville and

Chateaugay, New York State, and to the plant of the Pennsylvania Steel Company

at Lebanon. Pa., where the Grondal wet system of concentration is employed.

Magnetic Concentration at .Minexille. N. V.

On the eastern side of the Adirondack mountains, and within six miles of Port

Henry on Lake Champlain, are situated the historic Mineville group of mines.

These mines have been operated since 1846 and have shipped about 15,000,000 tons

of ore to date. The largest quantity of rich ore as yet mined in one place in the

United States was obtained from the Lover's pit opening on Barton Hill near Mine-

ville. This pit yielded 40,000 tons of magnetite that averaged 68.6 per cent, of

iron, with many car loads at 72 per cent.-' and at the present time the concentrates

being produced by Witherbee, Sherman and Company are probably the richest ores

sold in America.*' Being in fine particles they are more easily reduced in the blast

furnace than the ordinary lump magnetite, while not nearly so fine as the Mesabi

ores from Lake Superior.

The most important of the various ore bodies operated by Witherbee, Sherman

and Company are known as The Old Bed, comprising the Joker and Bonanza mines,

and The New Bed and Harmony mines. The Old Bed ores are high in phosphorus,

carrying from 1.35 to 2.25 per cent., with an approximate iron content of GO per

cent. The New Bed and Harmony ores are low in phosphorus and vary in iron from

40 to 69 per cent. All of the above ores have a more or less coarse crystalline struc-

ture, that admits of easy disintegration and consequently very efficient concentration

by magnetic separation. The gangue associated with the ores consists' of apatite, silica

and hornblende, the proportion of gangue matter varying considerably in the ores

from the several mines. The apatite varies in color and in size of crystals, and

when these crystals are of a deep red color they develop sufficient magnetism to carry

them into the iron concentrates. They also have a tendency to adhere to the crystals

of magnetite, much more so than the yellow or green varieties, which display much

less magnetic susceptibility.

Magnetic concentration is carried on in the two mills shown in the accompany-

ing photograph, the upper or No. 2 mill treating the high phosphorus ores from the

Old Bed mines, and the lower or No. 1 mill treating the crude ores from the Harmony

mine and also the tailings from a magnetic cobber which is installed at the Harmony
shaft.

The cobbing plant at the Harmony shaft was erected to concentrate the ore in

large sizes, the product being a coarse magnetite running about 61 per cent, in

iron. This is shipped directly for blast furnace use. to mix with the finer concen-

trates. The cobbing plant is very simple and may be described as follows:—The

mine skip dumps into a chute feeding a 30 x 18-inch Blake crusher, which breaks the

ore down to li inch size; it is then conveyed to a Ball and Norton single drum mag-

netic separator, the cobbed product and tails being taken by two Robins belt conveyors

to storage bins. The cobbed ore, as already stated, is shipped direct, and the tail-

ings trammed to No. 1 mill where they are re-treated by finer grinding and secondary

concentration.

« Ore^Deposits of the United States and Canada, by J. F. Kemp, p. 85. « The Iron Age, December 17. 1903.
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No. 1 Mill

At No. 1 mill the crude ore from the Harmony mines and tailings from the

cobbing plant are dumped and weighed, passing into a storage bin which feeds a

30 X 18-inch Blake crusher, and are afterwards screened to f inch size, the fines

passing to a dryer, the oversize going to a Gates crusher size H., then joining the

stream of fines, all go to the dryer. This is a square, vertical brick stack, with cast

iion tees arranged in alternately staggered sections: the ore being fed in at the top
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Flow sheet of Grondal concentrating plant, Flogberget, Sweden.

falls over the bars, admitting free circulation of hot air and gas throughout the

mass. At the bottom, the dryer is connected with an outside coal-fired furnace, the

product of combustion passing over a bridge wall into the stack. The ore discharged

from the bottom of the dryer is then fed to a Ball and Norton single drum magnetic

cobber, the heads passing to the shipping bins and the tails being re-ground in a

pair of 40 x 15-inch Anaconda rolls, thence elevated and passed over a 3-8-inch tower

screen. The undersize from the tower screen goes to two Ball and Norton belt sepa-

rators (of the type already described). Concentrates from these machines are car-

ried by belt conveyor to the shipping bins, while the tailings are reconcentrated by
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General view of Herrang Iron works, Sweden.

No. I. and No. II. Mills, Witherbee Sherman Company, Mineville, N.Y. Combined mille

handle 1,600 tons crude ore in 10 hours, producing 1,360 tone of concentrates.
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another pair of similar separators, operating on a heavier electric current, and
removing the last of the magnetite down to the economical point, the tailings going
direct to the dump. The oversize from the tOAver screen is passed through a pair

of 36 X 14-inch Reliance rolls, and final concentration is made by two other Ball and
Norton belt separators, the heads product being carried to the shipping bins and
the tails joining the waste from preceding operations are carried to the dump by a

20-inch Robins belt conveyor.

The power for No. 1 mill is furnished by four 50-h.p. Crocker-Wheeler direct

current motors, and a single 7o-h.p. General Electric induction motor. The con-

veyors and light machinery are run by belting from the motor room, which is built

as a part of the mill but divided oflf in order to keep out dust and grit.

The results of concentration at No. 1 mill are shown by the following analyses^':—
Iron Phosphorus

per cent. per cent.
Crude Harmony Ore 50.26 0.292
Harmony Concentrates 64.10 o!l33
Harmony Tailings 13.97 0.877

Tailings from this mill are used for the manufacture of concrete blocks. A
large new general office has been erected of this material at Mineville, and several

other substantial buildings have been made of these concrete blocks.

No. 2 Mill

No. 2 mill treats the high phosphorus Old Bed ores, and although the general
treatment is similar to that described for No. 1, there are several interesting features
that invite attention.

A flow sheet of this mill is shown, which brings out the essential points of differ-

ence between it and No. 1. The ore is first crushed to l^-inch size in a 30 x 18-inch

Blake crusher and then passed over a |-inch screen, oversize being broken to |-inch

by a 36 X 6-inch two jaAv Blake crusher, the undersize and the crushed product going

to a six-mesh screen. The oversize from this screen is fed to a set of 36 x 14-inch

Reliance rolls and is then united with the undersize, and all passes to a dryer of the

same kind as described in No. 1 mill. From the dryer the ore is elevated to a tower

screen of 288 square feet of screening area. This screen is divided into equal sec-

tions of 30-, 16-, 10- and 6-mesh, the finest mesh being of course at the top. The
product of these screens is delivered to four separate bins, the oversize, passing to a

set of 36 X 14-inch Reliance rolls, is crushed and then returned to the main stream

from the dryer. Under each bin is placed a Ball and Norton belt separator, the

concentrates from these machines going direct to the shipping bins. The tailings are

re-treated by a single belt machine operating with a slightly stronger electric cur-

rent, the concentrates joining the main stream from the first four separators, and the

tailings being ground in a pair of 32xl0-inch Traylor high speed rolls, feeding to

another Ball and Norton belt separator. The concentrates are again diverted to the

main stream, the tailings passing to two Wetherill type E. magnetic separators. The
Wetherill machines make three products, first, iron concentrates; second, tailings con-

sisting of hornblende and some of the magnetic apatite mentioned above, and third,

non-magnetic apatite with silica in pure white grains. The iron concentrates are

conveyed to the iron concentrate bin, and the apatite cocentrates and tailings, both

valuable products, are conveyed to separate bins.

Power for No. 2 mill is supplied by three 60-h.p. General Electric induction

motors for the heavy machines, and one 10-h.p. General Electric induction motor
for the conveyors running to the shipping bins. All motors are protected as much
»3 possible from grit and dust.

'8 All analyses taken from The Engineering and Mining Journal, June 23rd, 1906.
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The three products from No. 2 mill are magnetite or iron concentrates, first

grade apatite concentrates, and second grade apatite or poultry grit.

Analyses of the crude ore and resulting products are as follows :—

Iron,
p.c.

Silica.

p.c.
Pnos.
p.c.

Lime,
p.c. ^' p.c.

Crude Old Bed Ore 59.59
Old Bed Concentrates ! 67.34
First Grade Apatite 3.5S
Second Grade .\patite 12.14

2.20
18.61

1.74
I I

.675 i 3.14 trace. !

12.71 '

j

63.55
806 40 30

A fourth product made occasionally for special purposes is that known as re-

treated concentrates. This is an exceptionally pure magnetite which will average
71.85 per cent, in iron. (Theoretical magnetite carries 72.40 per cent, of iron.)

One shipment of this material has been made to the General Electric Company for

use in their magnetite lamp.

The combined capacity of the two mills is 1,600 tons of crude Old Bed ores in

10 hours, yielding 85 per cent, or 1,360 tons of concentrates. Treating Harmony
and New Bed ores, the mills will handle 1,200 tons per 10 hours, of which 77 per
cent, or 924 tons is recovered as concentrates. About 65 per cent, of the finished

product is larger than 10-mesh, which makes it a very desirable material for blast

furnace use.

The economical recovery is less than the point to which recovery might be car-

ried, and while Harmony and Old Bed concentrates run respectively, 60 and 65 per
cent, iron, the iron content could be raised 5 or 10 per cent, if desired ; but if con-

centration is carried beyond the averages given above, the additional iron saved
would be obtained at the expense of the granular character of the concentrates.

That is, finer crushing would be necessary, and the resulting concentrates would then
not be so desirable from the furnaceman's point of view. This point is well brought
cut by the frequent screening of the material during its passage through the mills,

the object being to avoid pulverization as far as possible. Much experimenting to

deterrnine the economical point of recovery has been carried on by Mr. S. Norton,
general manager of the plant, to whom thanks are due for information and cour-

tesies received.

Cedar Point Furnace, Port Henry, N.Y.

At Port Henry the Cedar Point furnace is operated under lease by The North-
ern Iron Company, and as Mineville ores are almost exclusively used at this plant, a

few notes on the furnace practice may be of interest.

Most of the output is basic pig iron, of which about 5,000 tons are produced
monthly on an average coke consumption of 2,300 lbs. per ton of iron. A typical

analysis of the iron is as follows: Silicon, 0.63: Sulphur, 0.008: Phosphorus, 0.85.

The furnace is 69 feet 3 inches in height by 17 feet diameter at the bosh, and
10-foot hearth, with 11 feet 6 inches at the stock line. The hearth is pierced for 9

tuyeres, the blowing engines supplying 18,000 cubic feet of air per minute, which is

heated to approximately 1,000 degrees Fahrenheit, the average blast pressure being

8^ pounds per square inch. The ore charge consists of 13/16 to 15/16 of con-

centrates, the balance of the charge being Old Bed crude ore, and Is delivered to the

furnace from a double section bell, which is a modification of the F. Firmstone pat-

tern. Both the outer and inner sections of this charging bell are adjustable through
certain limits. At the time of my visit the outer section or ring had a drop of 24

inches, while the drop of the central portion was adjusted to 6 inches. This arrange-
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ment is found to work satisfactorily, giving a uniform distribution of fine and coarse

ore at the stock line, and by means of the adjustments before mentioned this distri-

bution can be varied at will.

The stock is charged as follows:—

•

Coke Charge, approx 4.800 pounds.
Ore Charge, approx 8.200

Limestone Charge, approx 2.460 " varying between 28 and 32 percent, of the ore charge.

The slag made is rather basic, containing approximately silica 34 per cent.,

alumina 12 per cent., and 12 to 14 per cent, of magnesia; the balance may be

considered as practically lime. On account of the rich ores, low in sulphur, the furnace

is run rather dry with respect to the amount of cinder made, the slag volume being very

low.

Port Henry.furnace, N.Y., where Mineville concentrates are used.

The furnace works smoothly with practically no tendency to hang or slip, and
the manager Mr. F. E. Bachman, to whom thanks are due for most of this informa-

tion, has no difficulty in keeping the output at 180 to 200 tons of iron daily.

Concentration Works at Lyon .Mountain , N.Y.

The Lyon Mountain or Chateaugay mines are situated in the northeast corner

of the Adirondack mountains, Xew York State, about 36 miles west of Plattsburg on

the Delaware and Hudson Railway, and are operated by the railway company.
The mines have been worked since 1867, and the total production of ore up to

the present time may be placed approximately at 4,100.000 tons. Some years ago

a considerable amount of the run of mine ore was shipped, but at the present time

the total output of the mines is submitted to magnetic concentration and shipped
only as concentrates.

The character of the ore varies considerably, but the average grade consists of

about equal proportions of magnetite and gangue minerals, the latter consisting chiefly
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of feldspar, quartz, and iiyroxone. Phosphorous and sulphur are both low, and as the

ore is fairly coarse-grained (although not as coarse as the Mineville ore) the problem

of concentration is not difficult. The iron contents will vary between 25 and 50 per

cent., but the average will run 32 per cent, or thereabouts.

There are two milis at Lyon mountain, the old and the new. The old mill was
designed for ordinary wot concentration about 20 years ago, but was afterwards

re-built and arranged for dry magnetic concentration. Many changes were made,
and new machinery was added at various times until the operation of the mill

became very complicated, with high costs for power and repairs. When the new mill

was built in 1905-1906, operation of the old plant was discontinued.

The new mill, designed by the Allis-Chalmers Company of Chicago^ who also

.supplied nearly all of the machinery, is built of Georgia pine on solid concrete founda-

Conceatrating Mill at Lyon Mountain, N.Y. Mill handles 1,800 tons crude ore per 24
hours, and produces 500 tons concentrates,

tions carried up from bed rock. An exterior view of the mill is shown, and it can be

seen that the buildings are constructed on a large scale.

The capacity of the plant is from 1,000 to 1,200 tons of crude ore per 24 hours,

producing on an average 500 tons of concentrates that have an iron tenor of over 60

per cent. As the ore must be crushed down to J-inch to obtain the best results in sepa-

ration, the crushing machinery is of extensive and costly design. The ore is concen-

trated dry, and the Ball and Norton double drum magnetic separators are used

exclusively. These separators are giving good results, as the accompanying analyses

will show. Each machine is supposed to have a rated capacity of 15 to 20 tons

of crude ore per hour. A description of this type of magnetic separator is given

elsewhere in the report.
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Analyses of Chateaugay Crude Ores, Concentrates and Tailings

Ferric Oxide
Ferrous Oxide
Mangaiious Oxide : .

.

Silica
Alumina
Lime
Magnesia
Phosphoric acid
SulDhur
Titanic acid .

Ferrous Oxide in gangue.
Potash
Soda
Moisture

Total iron
Iron in magnetite
Phosphorus
Manganese
Tituniuni

Crude Ore.
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outer with i-inch taper holes. The two single screens also have i-inch perforations.

The oversize and |-inch material from the double screen, is delivered to two 40 x 15-

inch rolls, of the same type as the large crushing rolls, and is then elevated to the

single screens, the oversize from these being returned to another pair of 40 x lo-inch

rolls, and the undersize elevated to a third storage bin placed above the magnetic
separators.

Magnetic Concentration

The fine ore from the bin is fed directly to four primary Ball and Norton sepa-

rators on the top floor of this section. The middlings and tails are re-crushed in four

I

I

Double drum Ball and Norton magnetic separators in the Lyon
Mountain concentrating mill

.

sets of small rolls, two grinding middlings and two grinding tailings, and are then

retreated in four secondary separators on the next floor below. The middlings from
this secondary set are returned by elevator to two of the rolls mentioned above, while

the tailings are sent to a final separator where the last of the magnetite is removed.
The middlings from this final machine go back through the tailings rolls again, and
the final tailings with the final concentrates are conveyed by two parallel belts to the

storage pockets.

The speed of rotation of the Ball and Norton drums varies according to the class

of ore being treated. Ordinarily, the first drum has a speed of 40 R.P.M. with an

!
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exciting current of 16 amperes, while the second drum is rotated at 120 R.P.M. with

an exciting current of 6 amperes, at 220 volts. The following figures are of sieve

tests, and show that the concentrates are of nearly uniform mesh from day to day.

i90t;.
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Sixteen men only are required per shift to operate the mill ; their occupations are

as follows :
—

/
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17 M.
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^26) Two pair small crushing rolls to (22).

(27) Two parallel conveyor belts, for concentrates to (28) and tailings to (29).

(28) Concentrate shipping pocket.

(29) Revolving screen with i-inch holes, yields locomotive sand to (30) and coarse
tailings to (31).

(30) Shipping pocket for locomotive sand.

(31) Belt conveying coarse tails to waste dump.

Standish Furnace, N.Y.

From the accompanying photographs a general idea may be had of the extent of
this plant, and therefore no detailed description of the furnace will be attempted.

The stack 90 feet high, with a lo.o-foot bosh and 9.5-hearth. is blown through
eight 5-inch tuyeres, about 18,000 cubic feet of air being delivered per minute at a
pressure of 12 to 1.5 lb. per square inch, with a blast temperature of 1,000 degrees
Fahrenheit.

The ore charge averages 60 per cent, of iron, but on account of the loss in flue dust,

does not yield more than 58 per cent, of pig metal. The total charge of coke, ore and
stone is as follows :

—

Ooke SOOO lbs.

Ore 8,000 lbs. = 1.6 lbs ore per pound of coke.
Limestone 2,800 lbs = 35 per cent, of ore charge.

The slag which is found by experience to give the best results contains 50 per cent.

of silica and alumina combined. If a more basic slag is attempted, trouble is caused
by the cinder clogging the tu.veres. The iron made is a low phosphorous Bessemer,
and for this reason commands a higher price than the usual run of Bessemer, pig.

The ore charge consists of 85 to 95 per cent, of Chateaugay concentrates, the balance
of the charge being mill cinder, and anywhere from 8 to 12 per cent, of the concentrates
are blown out as flue dust. The charging bell is of the same type as that used in the
Port Henry furnace, (i. e., a modification of the F. Firmstone pattern), the inside bell

having a drop of 7 inches, but on account of the Chateaugay concentrates being so much
finer than the Mineville material, this double section bell does not give as good results

as are obtained in Port Henry.

The Superintendent, Mr. E. B. Tinney, to whom thanks are due for all information,

stated that the furnace lining is about worn out, and he was confident that with

re-lining better results would be secured.

The chief trouble is due to the fact that the fine concentrates run ahead through

the coke and accumulate as a blanket scaffold at some point near the top of the bosh.

This has been proved many times, as for instance when the blast was off for changing

a tuyere the red hot dust runs out throvigh the tuyere breast in a regular stream. This

blanket not only prevents the blast getting through, bvit also stops the column of

material in the furnace descending, and brings all smelting operations to a standstill.

The blast^ pressure will rise from normal 12 up to 20 lb. per square inch and if not

relieved will finally stop the blowing engines. A furnace in this condition is said to

"hang," and at Standish this "hanging" is almost continuous. In order to relieve this

state of affairs the furnace is "slipped" at least once an hour, that is the blast is

slackened for a moment, giving the stock in the furnace a chance to move, then the

blanket or scaffold slips, and smelting goes on once more until another tightening up
necessitates slipping again. Needless to say, this method of working the furnace is

unsatisfactory, and under these conditions the Standish furnace does not produce more
than 3,500 tons of iron per month. The company are however getting around the

difiBculty by installing a nodulizing kiln which is expected to nodulize 150 tons of con-

centrates per day, and then with the coarser ore mixture thus obtained the output
will undoubtedly be increased.

17a M.



Blast furnace at Standish, N.Y., where concentrates from Lyon Mountain are used.

Blaet furnaces at Standieh, NY., ?;.o :.

[259]



•Did charcoal kilns at Standish, N.Y.. now dismantled.

Blast funiaoe at Staiulish. \'. Y., showing cooling arrangement above the bosh.

[260]
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Concentration and Nodulizin}; ut Lebanon, Pa.

At Lebanon, Pa., the concentrating plant of The Pennsylvania Steel Company is

succes-sfully treating the low grade iron ores of the Cornwall district. After concentra-

tion, the tine ore is nodulized in four kilns of the same type as are used for clinkerin^

cement.

The mines at Cornwall piodiiced 18,000,000 tons of ore up to the end of 1904, and

at present are yielding about 750,000 tons annually. This is worth noting, when it is

considered that the ore is low grade and requires either roasting or concentration before

it is tit for use in the blast furnace. The ore is a fine grade magnetite intimately mixed

with talcose material low in phosphorus, but containing from 1.5 to 2.5 per cent, of

sulphur. The sulphur exists partly as iron pyrites, and partly as chalcopyrite. The

copper in the crude ore will averaga 0.44 per cent. This is partially recovered in the

"copi)er mill" from the tailings after the magnetite has been removed. Some of the

copper, ]io\\e\er, remains with tlie iron ore and the nodulized product contains 0.20 per

cent, of that metal.

Comparative analyses of crude ore, concentrates, nodules and tailings give the

following figures:—
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the ore to i-inch size, and the crushed ore is then taken by a Robins belt conveyor to a

large storage bin of 2.000 tons capacity. This upper mill, as it is called, is driven

independently by a 75-h.p. Corliss simple engine, steam being supplied from the main

boiler room.

Process of Concentration

From the storage bin the ore is fed to the "lower mill" over six ordinary feeders.

Four of these feeders deliver to the "left side." The remaining two deliver to the

'right side" of the mill; the two sides run independently of each other, and will

be described separately.

Another view of Lebanon plant, showing bucket elevators and storage tank for hot nodules.

Left Side : The ore from the storage bin is fed over four ordinary drum feeders to

four large wet ball mills of the central feed and discharge type, grinding to l^-M.M.

Each mill has an exterior 5-M.M. screen attached for removing chips, etc., etc. The

pulp from these mills flows to 5 Xo. III. double Grondal separators. The concentrates

are laundereil to the concentrate settling tanks, and the tailings go to a Frayer

sand pump, where they are pumped to the "copper mill."

Right side : Two feeders deliver the ore from the bin to a pair of 5-M.M. trommels.

that yield oversize to spring crushing rolls 15x40 inches, the undersize going to two

li-M.M. trommels. The oversize from this second pair of trommels is sent to ono

double Grondal coarse separator, while the undersize is delivered to a row of six double

and one single Grondal separators. The iron concentrates are laundered direct to the

iron concentrates settling tanks, and the tailings go to the copper mill. The iron

concentrates from the one coarse Grondal separator are re-ground in a ball mill, and
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then elevated to the six final separators mentioned above. Tailings from this coarse

separator go to the copper mill. The oversize from the first pair of trommels, after

passing the 15x40-inch rolls, is again screened in two li-M.M. trommels. The undersizo

is elevated to the six final magnetic separators, and the oversize is crushed in a second

15x40-inch rolls set very close, then screened again in a fourth set of trommels, the

undersize being elevated to the final separators and the oversize going to the coarse

Grondal separator, thus completing the cycle.

All concentrates are laundered to three concrete settling tanks built immediately

in front of the charging or cold end of the nodulizing plant. Each of these tanks is

of 500 tons capacity, the bottoms being made of coarse stone filled in loosely to allow

the water to drain off. Unfortunately there is so much water, and the concentrates

are so fine, that this draining process is a slow one, so that concentrates are fed to tlio

kilns containing 8 (?) per cent, of moisture. The three tanks are used in the following

order : one being filled, one being drained and one being emptied. The superintendent

is of the opinion that if he had double this tank capacity, i.e., if there were six tanks

instead of three, much more water would drain off in the additional time gained, and
the concentrates would then be fed to the nodulizers much drier, which is very desirable,

for not only must the water be driven off in the kiln, but the dry concentrates can be

fed with greater regularity, an important feature, because regularity of feed and heat

in the kilns is essential, if best results are to be obtained.

The concentrates as fed to the nodulizing kilns run approximately 61 per cent, of

iron with 1 per cent, of sulphur. The nodules from the kilns will average 58 to 60 per

cent, of iron and contain only 0.03 per cent, of sulphur, proving that the kilns are

good de-sulphurizers, also showing that part of the Fe^O^ in the concentrates is oxidized

to Fe O in the nodules. The sulphur in the concentrates could be reduced in the

mill by closer separation, but as this sulphur can be eliminated in the kilns, nothing

would be gained and considerable iron would be lost in the tailings.

The power for driving the lower mill is supplied by a 24x48-inch Corliss simple engine

situated in the main engine room. Electrical energy for light and power is supplied by

tWo 150-kilowatt Westinghouse generators connected directly with 16Jxl8-inch Buckeyft

engines. Exhaust steam is used for heating boiler feed water, and also for warming
the mill, and the mill water in cold weather. Steam is generated in four 250-h.p. Babcock

a^d AVilcox boilers, using blast furnace gas as fuel, jjiped about 2,500 feet from ths

blast furnaces. Coal is used as auxiliary fuel, but very little is needed.

Nodulizing Plant

i
At the lower end of the mill the four nodulizing kilns are installed. Three of these

are 100 feet long by 7 feet in diameter, and fitted with four tires. The fourth is also

oiie hundrfed "feet long," but is eight feet in diameter, and this kiln is provided with only

two tires. The three smaller kilns are lined throughout with 9-inch brick, while the

larger one is only lined for 50 feet up from the hot end with 9-inch, the remainder

being 6-inch brick. This method of lining is giving satisfaction and effects a saving

in brick, with a corresponding lessening in the total amount of dead weight. It may
be noted here that one of the smaller kilns has warped and during rotation lifts one

tire from its rollers. This trouble is avoided in the two-tired kiln, for, no mater how
much it may warp it must rest on its two supporting points. Also the two-tired kiln

takes from 1 to li less horsepower to rotate it, for the reason that there is less friction.

The concentrates are picked up out of the settling tanks by a clam-shell bucket

operated from a 75-h.p. overhead electric crane, and are dumped directly into the feeders

of the four kilns. Fuel is fed to the kiln at its lower end, and this fuel may be anything

that is cheap and makes a hot fire. In Lebanon they use coal, coke-oven gas and coke-

oven tar. Coal is preferred because the temperature can be held under better control,

and the nodulized product is more uniform in size. In wet weather the coal grinders

(three of these machines are used) cannot handle wet coal, and then coke-oven gas or



1908 The Iron and Steel Industry of Ontario 265

tar must be ustd, generally lioth together.'"' Whatever fuel is used, the liighest temper-

ature, 1,300 degrees to 1,400 degrees C, is maintained about 15 feet from the hot end.

This range of heat is found to give the best results. Fuel consumption will approximate

as follows : If coal is used, 180 lb. per ton of nodules will be required. Using coke-

oven gas, 5,200 cubic feet are necessary per ton. While using coke-oven tar, 20 gallons

will be required per ton of nodules produced. The coal used should contain over 25

per cent, of volatile matter and should be of such fineness that 90 per cent, will pass a

100-mesh screen. The superintendent's opinion was asked on the possibility of using

powdered peat as fuel, it being pointed out that experiments had been tried for clinker-

ing cement in an Ontario cement plant, and had been carried out with some success.

His reply was to the eflFect that if a suflRcient temperature could be maintained there

was no reason why powdered peat would m>t answ«>r. and as ;i much lii<^lier heat was

.-t'«-.-<

Coal grinders supplying powdered coal to the nodulizing kilng, Lebancni i>lant.

necessary for clinkering cement than that required for nodulizing iron ores, the sugges-

tion of using peat fuel was well worth investigating

Each kiln is rotated by a 30-h.p. Westinghouse variable speed motor. The average

horsepower consumed per kiln, however, is not over 15, and the speed of rotation may
be varied from 1 to 2 revolutions per minute. The red hot nodules of sintered ore droj»

from the lower end of the kiln to a chain bucket conveyor that runs under the four

kilns and delivers the ore to a steel storage tank placed over a railroad track, from

which it is shipped to the blast furnace. When all four kilns are running about 400

tons of nodules are made daily, the output both as regards quantity and quality

depending upon the proper control of temperature and the regularity of the feed. The
nodules are quite hard and porous. 80 per cent, of the product is larger than J-inch.

and nothing is finer than 12-mesh, hence they make a very desirable material for smelting

in the blast furnace.

^ This trouble will be obviated by coal dryers, which are being installed.
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Cleaning the Kilns

Inside the kilns and near the hot ends are formed heavy ring deposits of sintered

ore, and every ten days or so each kiln must be taken off, cooled down, and cleaned

out. Any repairs that are necesary are made at the same time. Repairs to the brick

lining are very light: the original lining protected by the accumulated deposit lasts well,

and although the kilns have been in operation over a year the only repairs needed are

a few patches here and there. Two men employed one day a month, will make all lining

repairs for one kiln. This heavy ring deposit has one good feature, in that it protects

the brick lining. But when it grows so rapidly that it necessitates shutting down a

kiln every ten days or so it becomes a serious drawback. It can be avoided to a certain

extent, and the number of days a kiln can be run without needing cleaning may be

increased by careful regularity in feeding the concentrates, and controlling the flame

temperature. This strict regularity of feed cannot be obtained to any extent in Lebanon

on account of the excessive moisture in the concentrates. Another feature that claims

attention is the chain bucket conveyor that takes the hot nodules from the kilns to the

outside storage tank. The heat from the red hot nodules plays havoc with this conveyor,

causing the buckets to warp, hence breakdowns are frequent and repairs expensive.

In designing a new plant the obvious remedy would be to do away with the conveyor

altogether, and to place the storage tank on a lower level than the kilns, allowing the

hot nodules to gravitate down to it through iron chutes. Or a skip hoist might possibly

prove the better solution of this difl&culty.

A visit was paid to the blast furnace plant of the company, with the idea of learning

how the nodulized product of the concentrating mill behaved in the process of smelting.

Mr. R. H. Lee, superintendent of the furnaces, to whom the writer is indebted for much
information, was most enthusiastic on the subject of nodulized small ores, stating that

a considerable fuel economy was secured by their use. and that the furnaces when
burdened with a liberal percentage of this material, ran more uniformly and with less

trouble than when using straight roasted ore. Interesting data was furnished by Mr.

Lee fully establishing his contentions, but the writer in deference to the wishes of The
Pennsylvania Steel Company is unable to present this information for publication.

Tree of the Process

Crushing Mill:—
1. Cars from mine deliver ore to (2)

2. Gates Crusher No. 6 to (3;

3. Coarse rolls 15 x 40 inches and 42 R.P.M. to 5 inch to (4)

4. Robin's Belt conveyor to (5)

Concentrating Mill :
—

5. Bin 2000 tons capacity to (6) and (9>

The Mill has two sides :

Left Side:—
6. 4 Feeders to 7

7. 4 Ball Mills to 1^ M.M. to (8) and 5 M.M. for chips

8. 5 Double Grbndal Separators yield non-magnetic to (35) and magnetic to (21)

Right Side:—
9. 2 Feeders to (10)

10. 2 Trommels 5-M.M. yields oversize to (14) undersize to (11)

11. 2 Trommels 1*-M.M. yields oversize to (13) undersize to (12)

12. 6 Double Grondal Separators ~\

1 Single Grondal Separator (^ working. Magnetic to (21 \ non-magnetic to (35)

13. 1 Double Grondal coarse Separator yields non-magnetic to (36) and magnetic

to (19)



1908 The Iron and 5teel Industry of Ontario 267

(b (b (h
Diagramatic sketch of the separating and nodulizing procesa at Lebanon, Pa.
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14. Xo. 1, Spring Rolls 15 s 40 inches, to (15;

lo. 3 Trommels l^-M-M. (2 working) yields oversize to (16), undersize to (20)

16. No. 2, Rolls 15 X 40 inches set close to (17)

17. Elevator to (18)

18. 4 Trommels li-M.M. (2 working) yields oversize to (13) and undersize to (2i)i

19. Ball Mill li-M.M. to (20)

20. Elevator to (12)

21. Iron Concentrate bins to (22)

Nodulizing Plant:—
22. Electric overhead crane 75 h.p. to (23;

23. 4 Feeders to (24)

24. 4 Nodulizing Kilns to (25)

25. Chain Bucket Conveyor to (26)

26. Storage tank for hot nodules.

27. 2 Draft Stacks for kilns

C.C.C. 3 Coal Grinders to 100-mesh feeding to (24)

G. Gas pipe Tine from Coke oven plant to (24)

T. Tar delivered from tank cars to storage tank to (24)

35. Frayer sand pump to (36)

36. Settling tank for copper mill.

The labor required in operating the concentrating and nodulizing plant at Lebanon

is as follows

:

Upper Mill: 4 men unloading ore, 1 engineer and 1 helper; total, 6 men per 12-hoiif

shift: per 24 hours, 12 men.

Lower Mill ; 1 man at storage bin, 1 man at ball mill feeders, 1 man at trommel

feeders. 1 man at ball mills, 1 man at separators, 1 oiler, 1 foreman : total, 7 men
per 12-hour shift; per 24 hours, 14 men.

Nodulizing kilns; 1 man at crane. 1 man at feeders. 1 oiler, 1 man at burners.

1 laborer; total, 5 men per 12-hour shift; per 24 hours, 10 men.

Engine Room and Boilers: 1 engineer and 1 helper, 2 firemen, 1 coal wheeler:

total, 5 men per 12-hour shift; per 24 hours, 10 men.

Grand total, 23 men per 12-hour shift; per 24 hours, 46 men.

General; 1 master mechanic, 1 electrician, 2 machinists. 8 machinist's helpers,

1 boss carpenter, 2 carpenter helpers; total, 15 men per 10-hour shift.

Labor ; 1 boss and 9 men : total, 10 men per 10-hour shift.

The power necessary to run the machinery is apportioned tlms

:

Upper Mill

:

Horsepower.

1 No. 6 Gates Crusher 50

1 40 X 15-inch Rolls 10

1 Belt Conveyor and Lights 15 75

Lower Mill

:

2 40 X 15-inch Rolls 25

5 Ball Mills 125

2 Elevators 5

16 Screens 10

1 6-inch Tailings pump 25

12 Magnetic Separators 50

Water pumps 100

Lights 10 350
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Nodulizing Kilns:

1 Crane "5

4 Kilns 60

3 Coal Grinders 60

4 kiln feeders 5

1 Conveyor 5

Lights 5 210

Coppei Mill

:

7 Tables and 1 jig 3

1 Ball Mill 10

Pumps 2 15

Total liorse power required 650

Concentration Tests with Ontario Mag:netltes

In order to show that low grade Ontario magnetites are amenable to concentration

by means of the electro-magnet, and with the view of ascertaining if possible the per

cent, of separation efficiency that might be expected in actual commercial operation,

samples of ore were obtained from various localities in the Province and submitted to

preliminary testing.

In most cases the samples were secured by the writer in person, from old ore piles

adjacent to the mine workings, and as far as the time at his disposal permitted,

samples were taken as representative of the average of the piles of ore. The sample

from the township of Hutton was supplied by Mr. N. L. Leach. Manager of Moose

Mountain Limited, and the Temagami jaspilyte sample was obtained from Mr. T. B.

Caldwell of Lanark, to whom thanks are due for his kindness and courtesy in supplying

the writer with information on the iron industry in general.

The separating tests were carried out in the mining laboratory of the Kingston

School of Mines, and as the only magnetic concentrator the laboratory contained was

an old Wetherill bi-polar machine, it was decided to build a single drum Ball and

Norton separator. The design and construction of this machine was carried out under

the .supervision of L. W. Gill. Professor of Electrical Engineering from details supplied

by StaflFord Kirkpatrick. Professor of Metallurgy, and the writer.

The exciting field of this machine consists of 12 stationary electro-magnets carried

by a cast-iron spider and enclosed in a brass drum 14 inches across the face and 18

inches in diameter, the drum being protected by a thin rubber sleeve. The electro-

magnets have a capacity of 10 amperes at 110 vol'^s and are arranged in a series of

alternate polarity, the position of the field being altered at will by means of an outside

arm attached to the spindle carrying the magnets. The drum is made water tight and
may be used in either of two box wells placed side by side for dry or wet concentration,

an overhead travelling trolley being provided to lift the drum from one box to the

other. Power is supplied by a |-h.p. electric motor.

All of the samples tested were small, ranging from 5 up to 25 pounds in weight,

hence it was impossible to make anything but preliminary tests, and the results shown
in the accompanying table should be regarded as indications only of the possibilities

of actual work on a large scale. As the samples were small, the crushed ore was not

sized by screens before separation, and this important detail had therefore to be omitted.

A complete test on each sample of ore would consist of crushing, say a ton lot down to

about ^-inch, followed by screening the crushed materia] to a half dozen different sizes.

and concentrating each size separately. In this way an accurate idea would be gained
of the exact size to which the ore should be crushed in order to afford the most efficient



270 Bureau of Mines No. 4

separation. If it was found necessary to pulverize the ore finer than 20-mesh, in order

to give a concentrate containing over 60 per cent, in iron, with not more than 10 per
cent, of iron lost in the tailings, the ordinary dry method of separation would probably

not prove as efficient as the wet process, because of the difficulty experienced in keep-

ing the concentrates free of gangue dust and preventing fine particles of magnetite being
carried into the tailings. Unfortunately both wet and dry methods could not be carried

out in making the present tests, as the samples were too small to be divided. This is

regrettable as it prevented comparisons being made as regards the efficiency of each
process on any given ore.

The crude ore samples were analyzed quantitatively for magnetite (FOjO^), insoluble

matter, sulphur and phosphorus
;
qualitative tests were also made for titanium, but

only traces of that element were found in certain cases. The concentrates were analyzed

for magnetite, insoluble matter, and sulphur in those instances where the original ore

was high in sulphur. Tailings were run for soluble iron only, the percentages of

magnetite being calculated therefrom. This is of course inaccurate, as the tailings

contained iron in the form of iron pyrites and ferro-magnesian minerals to some

extent, hence all percentages of magnetite in the tailings may be considered high,

especially in those cases where the crude ore was high in sulphur. All analyses were

made by A. G. Burrows, Provincial Assayer.

The results of the different tests are tabulated in the accompanying form showing

in each case the treatment of crude ore, concentrates, tailings, and the efficiency of the

operation. In order to make clear the interpretation of this table, the following

made by A. G-. Burrows, Provincial Assayer.

A Sample from Robertsvillle Mine

Take the case of Robertsville Lizzie mine. This ore on analysis showed 52.58 per

cent, of magnetite (38.17 per cent, iron) 35.3 per cent of insoluble matter, 0.38 per cent

of sulphur and 0.026 per cent of phosphorus. The sample was crushed so that it would

all pass a 5-mesh screen, and then fed through the separator; the drum running at

100 R.P.M. and the magnets excited by a current of 4 amperes at 110 volts. The tailings

from this first operation were then re-passed twice, the drum running at 100 R.P.M.

,

and the magnets excited by a current of 5 amperes, the final tailings being considered

as waste. The concentrates were then re-passed twice, the drum running at 90 R.P.M.,
the exciting current being 6 amperes, the heads from the second pass were called final

concentrates, and the tails united with the preceding waste to form the final tailings.

The final concentrates proved on analysis to contain 94.03 per cent, of magnetite

(68.11 per cent, iron), 3.80 per cent, of insoluble matter, and 0.03 per cent, of sulphur.

The final tailings analyzed 2.93 per cent, of iron corresponding to 4.05 per cent, of

magnetite. The efficiency of the operation calculated by the equations given on a pre-

ceding page showed that 96.66 per cent, of the original magnetite in the crude ore was
saved in the concentrate, and that 3.44 per cent, of the original magnetite was lost in

the tailings: also that 1.85 units of crude ore were required to make one unit of con-

centrate.

The following analysis will make this more clear

:

Magnetite in crude ore =52 .58 per cent.
" " Concentrates=94.03 "

" Tailings = 4.05 "

Then by equation (1)

94.03—4.05
= 1 .85 units of crude ore required per unit of concentrate.

52.58—4.05

Therefore
10 units of crude ore

= 5.405 units of concentrate obtained from 10 crude units.
1.85
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But 10 units of crude ore contain 5.258 units of pure magnetite (by analysis).

Hence the distribution is as follows :
—

10 units ,

crude ore i

5.405 units of concentrate ^
54.05 per cent.

4.595 of Tailings.
45 95 per cent.

p. c. Units.
Magnetite 94.03 = 5.0823
Sangue 5.97 = 0.3227

Magnetite 4.ft5 = O.lRfil

Gangue 95.95 = 4.4089

4..")y5

Total 10.000

5.0823 units of magnetite in Concentrate X 100

5.258 units of magnetite in crude.

0.1861 units of magnetite in tailings X 100

The efficiency of the operation will be

and,

%.66 per cent, of the
= magnetite in crude ore

saved in concentration

5.258 units of magnetite in crude
— 3.53 per cent, of the magnetite in crude ore lost in the tailings.

It will be noted here that 96.66+3.53=100.19. This is explained by the fact that

the percentage of magnetite in the tailings was calculated direct from the soluble iron

therein, no allowance being made for the iron contained in the pyrites, hence the per

cent, of magnetite in the tailings as given was slightly above the actual amount.

It may be objected that this method of re-concentrating tails and heads is not com-

parable with actual practice. This is partly true, as the concentrates are seldom passed

through the machine again. The tailings, however, are always re-crushed and re-separ-

ated until their iron content falls below the economical point of recovery. Time did

not permit of this re-crushing of the tails, hence the above method was followed as a

substitute, and although this method may not be admissable in actual practice, the

results afforded can be taken as indicative of what might be expected from a commercial

process.

Silicious Magnetite from Hutton

The sample of silicious magnetite from Hutton township was of a very fine crystal-

line structure and required pulverizing to 60-mesh in order to separate the constituent

minerals. This was proved in a preliminary test as follows; thirty-eight and a half

ounces of the crude ore were crushed so that 24.85 per cent, passed a 40-me8h screen,

20.90 per cent, passed a 60-mesh screen and 54.25 per cent, passed an 80-mesh screen.

The different sizes were then concentrated separately with the following results:—

Pass Screen.

80 mesh.
60 " .

40 '• .

Crude ore.

Ounces of ore. Per cent, of ore.

20.75
8.00
9.5

38.25

54.25
20.90
24.85

Concentrates.

Per cent, of
concentrates.

100.00

Per cent, of
iron in con-
centrates.

47.20
24.55
2S.25

60.90
49..56
47.04

Tailings.

Per cent, of
taUings.

100.00

Per cent, of
iron in
tailings.

?8.00 !
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matter in the heads, and the per cent, of iron lost in the tailings combine to give a low-

separation efi&ciency.

The jaspilyte ore from Temagami composed of alternate bands of fine grained

magnetite and jasper did not require grinding finer than 20-mesh to give a higher

efficiency result than the Hutton ore, because only 1.29 units of crude ore containing

66.26 per cent, of magnetite were required to make one unit of concentrate containing

78.02 per cent, of magnetite. However, the results of this test are not satisfactory

from the standpoint of dry separation, aiid it is probable that for commercial work the

wet method would have to be employed.

All of the remaining samples" were crushed to o-mesh only, as it was expected th.it

fair results would be obtained without finer grinding. This assumption proved to be

correct in the majority of cases, and concentrates were obtained averaging well over

60 per cent, in iron and low in insoluble matter. The percentage of sulphur in certain

samples was not reduced in the concentrate to as low a point as had been hoped for, but

as this element can be eliminated in the subsequent nodulizing process, its presence is

not hurtful unless an attempt is made to smelt the concentrates without agglutinizing.

It is probable that the concentrate from all of the above ores would require either

nodulizing or briquettmg before being used for smelting. This could doubtless be

definitely ascertained by making a sieve test to determine the relative percentages of

different sized material which the concentrate contained, and if time had permitted this

would have been Carrie's out in ea/-'h case.

The writer wishes to thank Mr. G. J. McKay. Demonstrator in the School of Mines.

Mining Laboratory, for assistance rendered during the time the separation tests were

being made.

Cost of Qrondal Plant, 1,000 Tons Per Day

Messrs. Fitzgerald and Bennie, Niagara Falls, N.Y., Canadian agents for the

Grondal Process, have furnished data as to the cost of erection and operation of the

Grondal system of concentrating and briquetting, the plant to treat 1,000 tons of

crude ore per 24 hours.

In presenting this estimate it should be explained that as there is no plant of

similar character operating in this country, accurate data pertaining to costs of

operation were difficult to obtain, and therefore the several items are subject to

variations according to local conditions. Against this it should be pointed out that

in every case the European plants which have installed the Grondal apparatus are

deriving a good commercial profit, so that it may only remain to choose wisely the

location in Ontario to obtain similar success.

The cost of the crude ore is taken at $1.25 per net ton delivered at the plant.

This no doubt could be reduced in many cases to less than $1.00, but it was thought

advisable to insert the higher figure as part of the crude ore required may possibly

be transported some distance from outlying mines. No provision is made for an

extensive storage yard and autom,atio ore handling machinery, but if the plant were

so located that shipments from the mines were intermittent during the winter months,

a large stock of crude ore would be necessary, and for its economical handling a

modern ore bridge equipped with grab buckets is essential.

It is assumed that 1.000 tons of crude ore averaging 40 per cent, iron are delivered

to the mill every 24 hours at $1.25 per ton; that two tons of crude ore are required

to make one ton of concentrates, allowing for a loss of 12 per cent, in the tailings;

apd that 500 tons of concentrates are produced, averaging 68 per cent, of iron, which

will make about 520 tons of briquettes containing 65 per cent, of iron.

" See page 273 for full table of results.
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I

Cost of Concentrating Plant

1 large Blake or Gates Crusher 8 4,000

1 smaller •• '• " breaking to less than 1 inch size 4,000

12 Grondalball mills, large type, ($1,800.) 21.ti00

12 Gronaal magnetic Separators, (S750. ) 9.000

12 slime boxes and de-waterizers, iSoOO.) 6,000
Transmissions, elevators, feeders, water launders, piping, etc 10,000
Foundations and buildings 20,.i00

Installation of machinery 5.000

Ore storage yard, tracks, trestles, etc ii.OOO

Total §85,100

If it is desired to produce some concentrates of very high iron content, say 70

per cent., re-grinding would probably be necessary, in which case the installation of

tube mills with an equipment of additional separators for reconcentrating would be

required. Probably one^ and not more than two such units would be necessary,

which would increase the cost of installation by $5,000.00.

Cost of Brlquetting: Plant

6 Twin Briquetting furnaces complete 8 72,000

360 Furnace cars 57.000

V2 Briquetting presses lo.OOii

Gas producers and piping 15,000

Foundations and buildings 15,000

Sundries, contingencies, etc 12.000

Total 8186,000

Power Plant

It is assumed that a 500-h.p. steam and electrical installation, for both concen-

trating and briquetting plants, including pumping machinery for stipplying the mill

with water, will be sufficient. This plant would probably cost $25,000 complete.
I

Total Cost of Complete Plant

Concentrating mill 8 85,100

Tube-mills and re.concentrators (ii desired) 5,000

Briquetting plant 186,000
|

Power plant 25.000 I

Total 8301.100 i

I

For a plant handling 1,000 tons of crude ore daily it is obvious that considerable

working capital will be tied up in concentrates and briquettes, and an additional

amount in current accounts, so that $350,000 would not be too much for the total

capital required.

Operating: Expenses

Power Plant, labor required

Engineers 1 man per shift 2 men per 24 hours
Engnieer's helpers 1 man per shift 2 men per 24 hours
Firemen .

'. 3 men per shift 6 men per 24 hours
Coal wheelers 2 men per shift 4 men per 24 hours

Total 7 men per shift 14 men per 24 hours

2 Engineers at S2.75 8 5.50
2 Helpers at 82.25 4.50
6 Firemen at .S2. CO.. 12.00
4 Coal wheelers at 81. 50 6.00

828.00 total labor bill for 24 hours.

It is assumed that the concentrating and briquetting mills are each charged with

one-half of the above costs, that is $14.00.

18a M.
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Concentrating Mill, labor required :

Master mechanic 1 man 1 man per 24 hours
Dumping and weighing crude ore 4 men per shift 8 men per 24 hours
Crushers 3 men per shift r> men piT 24 hours
Ball mills 2 men per shift 4 men per 24 hours
Separators, 2 men per shift 4 men per 24 hours
De-waterizers 2 men per shift 4 men per 24 hours
Oiler 1 man per shirt 2 men per 24 hours
Electrician 1 mm 1 man per 24 hoiirs
Weighing and loading concentrates 3 men per shift 6 men per 24 hours
Foremen 1 man per shill 2 men per 24 hours

Totals 20 men i«er shin 3s men per 24 hours

1 master mechanic at S4.00 S 4.tXt

34 men per 24 hours at SI . 75 59. 50
1 electrician at S2.50 2..t()

1 night foreman at S3. 00 3.00
1 da.v foreman at S3.o0 3.50

S72.50 total labor bUl per 24 hours.

Cost per ton Concentrates :

Concentrating mill labor S72.50
Power plant, labor 14.00

§80.50 labor bill per 500 tonsof con-
centrates produced =
80.173 per ton.

Labor SO. 173

Power 0.10
Repairs u. 10

Oil and miscellaneous 0.127

8 0.50 cost per ton of concentrates.

Briquetting Department, labor required :

Feeding i)res.ses 6 men per shift 12 men per 24 hours
Attending presses and loading cars 12 men per shift 24 men per 24 hours
Charging furnaces 6 men per shift 12 men per 24 hours
Dischaiging furnaces 6 men per shift 12 men per 24 hours
Gas i)ri)(hicers 2 men per shift 4 men i)er 24 hours
Foreman 1 man per shift 2 men per 24 hours

Total 33 men per shift 66 men per 24 hours

64 men at SI .75 8112.00
1 foreman at $3.00 3.00
1 foreman at J3.50 3.50

, S1)S.50 total labor bill per 24 hours.

Cost per ton of briquettes

:

Briquetting plant, labor S118.60
Power plant, labor 14.00

S132.50 labor bill per 520 tons of
briquettes produced^
S0.254 per ton

.

If producer gas is used as fuel, about 35 tons of coal will be required per 24

hours. Assume value of coal to be $3.50 per ton = $122.50 per day or $0,233 per ton

of briquettes.

Labor SO. 254
Fuel 0,223
Power 0.030
Repairs 0.10
Oil and miscellaneous . 0.043

80.65 cost per ton of briquettes.

Total cost of one ton of briquettes :

Two tonsof crude ore at SI. 25 per ton delivered 82.50
Concentrating 50
Briquetting 65

83.65
Depreciation and amortization at 15 per cent, on $350,000 35

Total cost of production 84.00

Market Prices of Concentrates and Briquettes

During the past year the following prices have been paid for concentrates con-

taining 68 per cent, of iron : for home consumption in Sweden about $3.65 per ton

on cars at concentrators; for export containing 65 per cent, of iron and about 10

per cent, of water $4.25 per ton, at port of export.
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For briquettes containing 65 per cent, iron, sales have been made at $5.45 per

ton f.o.b. port of export. Germany has contracted for about 10,000 tons this year at

$C.25 at port of export. Purple ore briquettes from Helsingborg bring about $6.00

per ton Stockton. Pyrites residues briquettes from South Wales command from $5.50

to $6.35 delivered, according to cost of transport.

In comparison with the best of the Old Range Lake Superior Bessemer ores,

which this year are quoted at $5.00 per ton at lower lake ports, for 55 per cent., iron

content or 9.09 cents per unit, the briquettes should have no trouble in commanding

and holding an equal price per unit or $6.00 per ton, with the probability of exceed-

ing this price, as the supply of lake ores diminishes.

The return on investment may be summed up approximately as follows:—

Cost of oroduoing briquettes at the works $4 .00

Freight." by rail and boat to lower lake ports 1-25

Royalty per ton 10

$5.35 per net ton

Selling price $6.00 per net ton

Profit 0.65 per net ton

Annual tonnage 150.000 net tons

Annual profit 150.000 tons at 65 cents • §97,500

Return on investment of 8350,000 27.8 per cent.

It may be of interest to state here what has already been pointed out in another

part of this report, that in 1907 Ontario furnaces smelted 508,883 tons of iron ore.

Of this amount 388,727 tons or 76.3 per cent, were imported from the United States,

and 120.156 tons or 23.6 per cent, were mined within the Province. There should be

no ditficulty in disposing of 150,000 tons of briquetted ores in Ontario alone, and in

fact, if such an industry were established, there is every probability that the demand
for the briquettes would exceed the supply.

Cost of Dry Magnetic Concentrating Plant, 1,000 Tons per Day.

The following estimate has been prepared by Allis-Chalmers-Bnllock, Limited, to

whom the writer wishes to make thankful acknowledgment for the assistance

tendered. In presenting this estimate, it is regretted that an insuflBciency of data

makes it impossible to afford a definite comparison with the Grondal or wet system of

concentration. However if it is studied in conjunction with the description of the

dry concentrating plants given in another part of this report, especially the Lyon

Mountain mill, some idea will be gained of the relative merits of the two systems

under consideration.

It may be advantageous to emphasize here one or two of the main points of

difference between dry and wet magnetic concentration. In the first place, dry con-

centration is applicable only when the crude ore does not require fine grinding to

free the particles of magnetite from adhering particles of gangue, and as the process

is operated dry the ore must be thoroughly dried before going to the magnetic

separating machines. The wet process is specially applicable where fine grinding

is necessary, and because the grinding and separating of the ore is effected with the

use of a considerable amount of water, no preliminary drying is required ; although

the resulting concentrates must be partially de-waterized before being briquetted or

nodulized. The process of dry separation, requiring no wsterj does away with the

expense of installing pumpino; machinery, piping, launders, etc., and the operation

of the mill is simplified, especially during the winter months, when the danger of

freezing would necessitate heating the mill water. Also, the concentrator being dry

obviates the use of de-waterizing apparatus before nodulizing.
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The process ot nodulizing claims some attention, and it should be stated here

that this system of agglomerating fine ores has met with considerable success at several

American plants. The essential points of diflFerence between the nodulizing kiln and

the Grondal bnquettmg furnace are that the former has a greater tonnage output

per unit, but requires more fuel per ton to operate than the latter. The cost of

installing a battery of kilns would be considerably less than the cost of installing

briquetting furnaces for any given output, and it is probable that the operating

expenses per ton of product would be lower for the kilns, notwithstanding the fact

that the briquetting furnace is more economical of fuel. It has been stated that the

nodulizing kilns are not good de-sulphurizers, but a glance at the analyses of con-

centrates and nodules made at the Lebanon plant of The Pennsylvania Steel Company
will demonstrate that the kilns are very efficient in this respect, reducing the sulphur

from 1 per cent, in the concentrates to 0.03 per cent, in the nodules. The nodules

are hard and porous, not so porous as the Grondal briquette, but they have sufficient

porosity to greatly promote their rapid reduction in the blast furnace. And the smaller

size of the nodule compared with the briquette admits of more rapid reduction by the

furnace gases, in the same way as a small lump of sugar is dissolved in water more

quickly than a large lump. If there is one argument against the nodules, it is that

they are not sized ; they are of any and all sizes from pieces as large as a hen's egg

down to particles not larger than a grain of wheat. This means that when charged

in the blast furnace the smaller particles fill tip the interstices between the larger

lumps and form a layer less easily penetrable by the ascending gases than

a charge of briquettes under similar circumstances : but there are very few furnace-

men in the country who would raise serious objection to the nodules on this score.

The following letter from Mr. P. J. Lynch, manager of the Toronto branch of

Allis-Chalmers-Bullock, Limited, is of interest and gives any explanation necessary

for & proper understanding of the estimate.

Several months ago we received an enquiry for data officially treating on the

subject of magnetic concentration of iron ore.

It was only to-day that we were able to complete our data which we wish to

offer you, and we are attaching hereto a cony of estimate for the mill and a list of

the necessary motors to drive the mill, with the suggestion of either a 500-k.w. turbine

or a cross compound engine direct connected to generator.

In regard to the installation of a de-sulphurizing plant, this part of the plant

is a bare estimate, but we could in aU probability furnish a satisfactory plant for

the same as outlined.

The Allis-Chalmers Company in the United States have furnished practically

all the machinery and equipment which is now being used in the masnetic separat-

ing of the magnetite ore deposits in the United States occurring in central and
eastern New Jersey. One of the principal mills furnished by this company is known
as the Lyon Mountain mill, otherwise the Chateaugay lion Company onerated by

the Delaware and Hudson Railroad Company. This mill is handling fine disseminated
magnetic iron ore which requires preliminary crushing to J-inch size, at which point

the first magnetic separation begins. Fnreleased parts of ore are then subjected
to a finer crushing, and asain magnetically senarated. so that the extraction of the
total magnetit-e contents of the ore will be higher than 80 per cent.

In some cases where the iron occurs in larger particles, magnetic separation can
begin at one and one-quarter inch size. This is commonly known as "cobbing." and
depends entirely upon the nature of the deposit to be handled.

The mill is entirely automatic in operation, the material beine handled by oon-
veyors and elevators, the concentrates being conveyed to proper concentrating bins
and the dry tailings by stacking conveyors.

In common magnetic separation, it is necessary to dry the ore after crushing
to the proper size, and this mill inrludes the necessary rotary dryers.

The mill would be adapted ti^ handle from 1.000 to 1.200 tons of crude ore in

24 hours. The Allis-Chalmers Company have developed a special line of crushers and
rolls, and our machinery is especially adapted for hard continuous work in separat-
ing iron ores, and as we have had the experience we are able to furnish a type of
machinerv which has proven satisfactory.

In quoting you a price for the above mill, we are giving you a quotation on a
complete outfit, and are mentioning the different machines that would be required for
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this work. The price of course is for machinery f.o.b. our factories Chicago and
Montreal, and we cannot in any way give an idea of the cost of an erected plant, as

local conditions govern and depend upon the character of mill site, kind of buildings to
be used, and many other elements.

If my recollection is correct, you also requested some information on the de-sul-
phurizing of iron ores, as the magnetic deposits in Canada contain considerable
sulphur. After the ore has been concentrated, the concentrates would then be
passed to six 7 s 100-foot kilns, where the material would not only be de-sulphurized,
but also nodulized by the use of powdered coal with the necessary tube mills, fans,
feeders, etc. For such an equipment you will find the price and weight stated in the
attached copy of estimate.

AVe are not making you a price on this machinery, but if it is required kindly
advise and we will send you detailed prices on the above.

Details of Cost

Note.—Prices on concentrating plant and de-sulphurizing kilns, f.o.b. Chicago,
price on power plant, f.o.b. Montreal. Grizzlies to be made of R. R. iron.

Weight, lb.

1 No. 8 Gates Breaker K—Manganese he.id and Comb Concaves 101, 200
1 No. 6 Ditto 47,050
1 40 inch X 12 feet Gate.s Screen 9!o40
1 40 inch X 30 inch Rolls 50,000
2 6 feet X 60 feet Dryers with stacks complete 16o!oOO
1 No. 8 Gates Elevator—50 feet ctrs ".

16,900
Structural steel storase bins for dried ore, 50 tons 100,000 .

4 Style H wall type feeders 2,220
4 Sets 40 inch x l-i inch Anaconda Rolls 152,000
2 40 inch x 16 feet Gates Screens with dust jackets 20,000
2 18 inch Mill Klevators— 60 feet ctrs 11,150
2 40 inch x 16 feet Gates Screens 20,000
4 Sets 40 inch x 15 inch Anaconda Rolls 152.000
4 Roller Type Feeders 2.000
2 24 inch coarse robbing magnetic drum separators 8.000
8 Belt separators 16,000
Conveying Sy5tem--including concentrates, storage svstem and tailings stacker

system '.

7.5,000
Shafting, Pulleys, Boxes, Belting, etc. for driving the above 150,000
Drawings and Engineering

i

1,097,540 $90,351.00
Power and Motors :

For Crushers 75 h. p, 3,680
" Screen, big rolls and dryers 50 " 2,650
" 4 roughing rolls 7.5 " 3,680
' 4 screen?;, elevators 40 " 2,335
" Finishing Rolls and Separators 100 " 5.000
•' Conveying system 60 " 2,860

400 20,205 $5,282.00
80 per cent. Power Factor :

1 500 k. w. Cross Compound Engine 107,000 §17,500.00
For de-sulphurizing kilns, based on 1,000 tons crude ore 80 per cent, extraction :

800 tons, from .50 per cent, to 65 per cent. FE.2O3 or 600 tons concentrates
6 7 feet x 100 feet kilns complete with stack 780.000
Coal pulverizing system 75,000
Elevators for concentrates and pan eonvevor for hot nodules and de-sulphurizing

ore .'

100,000

955,000 $57,000.00

(

IV.—Manufacture of Iron and Steel in Ontario (

Before attempting a description of the various iron works operating throughout

the Province, it may be desirable first of all to make some explanation concerning the

various processes by which the crude ore is converted into pig iron, and subsequently

into the finished steel. 1

A bare summary only can be given here. If fuller information is desired the reader

should consult some of the standard text books on the subject, a list of which will be

found at the end of this report. m
The Process of Smelting Iron Ore

]

Iron ore as it is mined from the ground is natural iron rust, a combination of iron
1

and oxygen, and if we take away the oxygen the iron is left by itself. Carbon in any
|

form possesses the power of breaking up this compound ot iron and oxygen, by uniting
!

with the oxygen and setting the iron free. In actual practice this carbon may be I
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coke, charcoal, anthracite or bituminous coal. When any of these fuels are mixed

with iron ore and heated red hot, the separation of iron and oxygen takes place. This

is, however, only the initial stage of the process. In order to melt the iron and

separate it from' the earthy parts of the ore and the fuel ash, another substance, lime-

stone is added; the lime combining to form a fusible slag with the earthy portions

of ore and fuel, the whole operation being conducted in a huge shaft from 75 to 100

feet high, called a blast furnace, filled with alternate layers of fuel and iron ore

mixed with limestone, a superheated air blast entering at the bottom.

The Blast Furnace

The modern blast furnace consists of a large cylindrical tapering steel shell

carried on a mantle supported by massive cast iron columns, the steel shell being lined

with fire brick; and a lower portion below the mantle also constructed of fire brick

bound with iron bands, tapering to a circular well at the bottom. That portion of the

A semi-modern blast furnace equipped
with single bell and hopper, showing
dust catcher attachment.

furnace above the mantle is called the "stack," below the mantle the tapering section

is termed the 'bosh,' and the straight circular part below the bosh is called the hearth

or crucible of the furnace.

Reactions in the Furnace

The raw materials are charged at the top, the furnace being kept full all the time

with a column of fuel, ore and limestone, fresh additions being made from time to time

as the column sinks bv reason oi its lower section being melted away with the heat

developed in the region of the bosh. The air previously heated to redness enters at the

bottom and meeting the fuel, the oxygen of the blast is quickly converted into carbonic

oxide gas by re-acting with the carbon, as follows:

C -1- O = CO,
or C + 20 = CO,,

CO, + C = 2 CO.

This volume of gas sweeps up through the column of descending materials, re-acting

with them in a gradually lessening degree as the top or cooler part of the furnace is

approached. Almost as soon as the iron ore enters the top it is attacked by the carbonic
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oxide gas, reduction of the ore being accomplished in a c\-cle of reactions of which the

following are representative, in the order in which they occur :

3 Fe.Oj + Co = 2 Fe,0, + CO,,

Fe30, + CO = 3 FeO + CO,,

FeO + CO = Fe + CO,.

All of the ore, however, is not completeh' reduced by the gases and descends until

reaching a temperature of about 750 degrees F._ when it is attacked by solid carbon,

according to the following reaction ;

Fe^O, + 2C = 2 FeO + 2 CO.

At a still lower point where the temperature is about 1.300 degrees F., solid carbon

begins to reduce FeO as follows

:

FeO + C = Fe + CO

At about 1,475 degrees F., practicallj' all of the iron is in a spongy metallic form,

and at this point the limestone which was charged at the same time as the ore begins

to be decomposed by the heat

:

CaCo^ = CaO + CO,.

The carbonic acid gas from the limestone joins the other furnace gases, while the

lime combines with the earthy impurities of ore and fuel forming a fusible slag, which

trickles down and collects in the hearth.

During the time the ore is being reduced the spongy iron is absorbing carbon

which lowers its melting point until finally it is sufficiently liquid to run down through

the white hot fuel below, absorbing more carbon and trickling into the hearth along

with the slag. The iron, being the heavier, sinks to the bottom of the crucible, while

the slag floating on its surface is drawn off from time to time through an opening in

the side of the hearth. If the furnace is in good working order, no unreduced ore or

raw limestone will exist below the upper portion of the bosh, the bosh and part of the

hearth being filled with incandescent fuel.

In order to protect the brick work of the bosh against the scouring action of the

hot slag, it is provided with a series of hollow wedge shaped bronze castings, through

which cold water is kept circulating. The hearth is protected by a circular steel jacket

cooled by exterior water sprays. Other devices of bosh and hearth cooling are in use,

but the above are typical of modern practice.

The heated blast is delivered from the stoves through a large pipe main encircling

the furnace just below the mantle, called the bustle pipe, the air being conveyed in

short goose neck connections from the bustle pipe to circular openings in the hearth

called tuyere holes. The tuyeres proper are hollow, circular castings of bronze, pro-

jecting a few inches into the furnace, and are supplied with a constant stream of cold

water, the tuyere and the goose neck connections from the bustle pipe being joined by

short cast iron tubes termed blow pipes or belly pipes. To protect the tuyere openings

in the brick work, large hollow bronze castings called tuyere coolers, encircling the

tuyere and blow pipe, are placed in these openings extending through the total thick-

ness of the brick work to the inside of the furnace. The tuyere coolers are also supplied

with a constant stream of cold water.

The iron is tapped from the furnace every four or six hours, depending on the

amount made, from the iron tapping hole, which is placed in front of, and at the lowest

point of the hearth. After casting, this hole is usually plugged with balls of fire clay,

forced into the opening by means of a steam ram, termed a mud gun.

The slag is allowed to run off at regular intervals, through an opening in the side

of the hearth called the cinder notch placed about a foot below the tuyeres. The cinder

notch opening is protected by a water cooled circular casting of the same type as the

tuyere coolers, and is provided at its inner end with a smaller casting, much like a

tuyere, projecting into the bath of slag, the outer casting being termed the cinder
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cooler, and the inside smaller casting, the cinder monkey. The slag flows through the

cinder monkey to a trough leading to the ladles or cinder pit, the monkey being

stoppered with an iron plug called a bot, when the furnace gives no tjion- slau. Tlii-i

operation of allowing the slag to run off is described as flushing.

In former times furnace tops were open, consequently the waste gases escaped into

the atmosphere and were lost. In modern practice the waste gases issuing from the

top of the furnace are conducted to the ground level by a large pipe main, termed the

downcomer, which at its lower end enters a huge cylindrical apparatus called the dust

catcher. The dust catcher, as its names implies, is for the purpose of cleansing the gas

as far as possible from dust, and is connected with the boiler room and hot blast stoves

by separate mains, conducting the gas for use under the boilers in the making of steam

and to the hot blast stoves for the purpose of heating the blast.

Blast furnace ; bosh construction. Blast furnace ; tuyere attachments.

The Hot Blast

The hot blast stoves of which there should be at least three, and preferably four,

to each furnace, are large, air-tight steel cylinders from 60 to 100 feet high and about 20
feet in diameter. These stoves are generally divided into two fire brick sections, a com-
bustion and a checker work chamber, the latter containing some hundreds of small vertical

flues, in construction resembling a honey comb. Gas and air are admitted to the bottom
of the combustion chamber ; the products of combustion pass up this chamber and down
through the system of checker work flues, bringing the brick work to a red heat and
finally escaping through a chimney valve to the draft stack. After the stove has been

heated in this manner for an hour, the gas and chimney valves are closed, and the cold

blast from the engines admitted passing through the checkers in the opposite direction

to that in which the gas travelled, absorbing heat from the hot brick and flowing out

through a hot blast valve to the air mains leading to the furnace bustle pipe At the

end of the second hour, the next stove which has been undergoing the heating up pro-

cess is put on air, and the stove which has just been \ised for heating the air is again

put on gas : the cycle proceeding in rotation with all three or four stoves. In this way
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the blast is raised to a temperature of 1,200 degrees F. or over, as may be required |

by the furnaceman; the degree of heat being registered by pyrometers and controlled

by the stove tender.

The blast is supplied by large blowing engines ranging from 500 to 2,500 h.p. each,

capable of delivering from 20,000 to 50,000 cubic feet of free air per minute at a

pressure of from 10 to 30 pounds per square inch. Furnaces using coke as fuel usually

require from four to five tons of air for the production of each ton of pig iron.

The boiler plant, for generating steam to supply the blowing engines and other

auxiliary engines about the plant, should be of ample capacity to meet all possible

requirements, and the boiler settings should be designed wth the view of burning the

furnace gases in an economical manner.
j

Of late years large gas blowing engines have been installed at many German plants,
i

and at a few English and American steel works, the inefficient and costlj' boiler batteries

being replaced by gas washing apparatus which thoroughly cleanses the gas before it

goes to the engines. In this way a great deal of surplus power is generated electrically,
j

which may be transmitted to more distant points.

A blast furnace hot blast stove.

Chargfing: the Furnace

The modern furnace is equipped with an incline skipway hoist and an automatic

top-charging gear for handling the 2,000 tons or more of stock, used daily in one of

the larger furnaces. The skipway is provided with two cars that are alternately

being filled at the ground level and discharged into a receiving hopper at the furnace

top. At the foot of the skipway, and extending for some distance on either side, is a

series of bins or pockets, provided with a system of railroad tracks over their tops,

connecting with the general yard. The ore, coke, and limestone cars are transferred

over and dump their contents into the bins, the furnace supply being drawn ofl:' through

bottom chutes into an electrically operated scale car, that weighs the ore and limestone

automatically and transfers them to the skipway where they are dumped into the skip

cars and hoisted to the top. The coke supply is held in the largest bins immediately

next to the skipway and is chuted direct into the skip cars, the chutes being provided

with screens arranged to get rid of dust and breeze (fine coke).
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The furnace top is usually equipped with two superimposed receiving hoppers each

provided with an iron cone called a bell, closing the hopper bottoms. The upper or

small hopper receives the ore first and when full, its bell operated by a lever and
counterweight is opened, discharging the contents into the lower hopper, This operation

is repeated until enough stock has been hoisted tor one charge, then the upper bell

remaining closed, the lower or main bell also operated by lever and counterweight is

opened, and the charge precipitated into the furnace. In this way the furnace gases

are prevented from escaping during the operation of charging. Sometimes an additional

piece of apparatus called a distributor is added. Briefly described, this consists of a

sheet steel cylindrical casing, mounted on rollers above the large bell and free to

revolve about its vertical axis. The inside of this casing is provided with a deflecting

chute so arranged that when a skip load of stock is dumped into the distributor, the

material is deposited over a certain sector of the charging bell below; the distributor

is then revolved through an angle of say 90 degrees, and the next skip load of material

^''^^ '^^^^g^^gi^

^^--^..^

A modern blast furnace equipped with
automatic charging gear

.

Hulett automatic ore unloading machine.

deflected so as to cover the adjacent sector. By repeating this operation for each skip

load, it is apparent that an even distribution of material around the bell is obtained,

the coarse and fine particles being averaged evenly throughout the charge. An even

distribution of stock is of vital importance for the eflBcient operation of the furnace,

because if the coarse and fine material are not evenly distributed the ascending gases

will rush through the side containing the coarser material, causing taster working than

on the opposite side where the material is finer. This will result in a very irregular

condition throughout the furnace from the top to the hearth.

Making: the Cast

When the furnace is ready for casting, an opening is made in the tapping hole,

several men drilling through the clay plug by means of long drills and hammers. Out

of this hole will flow the iron and with it a considerable amount of slag, through a

short iron trough to a sand runner (ditch) where it meets the dam and skimmer. The

skimmer is an iron or fire brick plate placed across the runner within a few inches of
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the dam and between it and the tapping hole, the iron flowing underneath this plate

and over the dam; the slag by reason of its floating on top of the iron is deflected by
the skimmer to one side and flows to the cinder ladles.

Foundry iron (iron for foundry purposes) is usually cast in sand because then the

pigs have a coarse open grain desired by all foundrymen. A large cast house in front

of the furnace contains the casting floor, which is made up as follows : A long narrow
ditch or runner is dug from the end of the casting trough down the centre of the house,

and from the runner, smaller channels called sows are run about every four feet at

right angles, to the side of the house; these each supplying 20 or 30 moulds that lie

between and at right angles to successive sows. One sow and its compliment of moulds
called pigs, is termed a bed or comb, and there may be anywhere from 15 to 35 beds at

one cast, holding from 30 to 70 tons of iron

After the iron has cooled down to red heat the pigs are pried off from the sows

by steel bars, the sows broken up into short lengths, and the whole cast cooled by water

sprays. The iron is then conveyed to railroad cars alongside the east house and shipped.

The latest practice for handling the iron is to pick up each comb of pigs when cold, by

an overhead travelling crane, which carries them to an hydraulic pig breaker placed

A Wellman open hearth tilting furnace.

at the end of the cast house. This method has the advantage of being more rapid and

is of course a saving of labor.

When Bessemer or basic iron is being made for subsequent conversion into steel,

it is preferably not cast in sand, as the adhering silica (sand) would be detrimental in

the steel making process. Accordingly the molten iron after it passes the dam is dis-

tributed to half a dozen brick-lined ladles standing on a standard gauge railroad track

beside the cast house, and is taken to the steel works for direct use in the molten

condition.

Sometimes the liquid iron is not wanted at the steel department, its disposal being

provided for by a pig-casting machine. There are several types of these machines in

use, but the most common are the Uehling, and the Heyle and Patterson. Their con-

struction is essentially a long series of hollow cast iron moulds carried on an endless chain

travelling over heavy sprocket wheels. The molds overlap each other slightly, the iron

filling them successively as they travel slowly past the pouring platform, and are

emptied by the chilled pigs falling out at the other end. This method of casting is

specially applicable when the iron is afterwards used for steel making, but as the

chilled pigs have not the open fracture of the sand cast pigs, the latter method is

preferable in the manufacture of foundry iron.
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Analyses of Pi^ Irons Used for Different Purposes

Silicon
Per cent.

Sulphur
Per cent.

Foundry No. 1

Foundry No. 2

Foundry No. 3
Gray Forge
Malleable Bessemer.
Bessemer
Basic Bessemer

2.5-3.0
2.0-2.50
1.50-2.0
0.5 1.5

0.75-1.75
0.75-2.0
0.53 1.CO

0.02-0.05
0.03-0.05

0.045-0. 05
0.015-0.06
0.0-2-O.05

0.03-0.075
0.05-O.Oy

Phosphorus
Per cent.

0.3-1.5
0.3-1 5
0.3-1.5
0.3-1.5

0.10-0 25
under 0.10

1.0-3.0

Manganese
Per ceiii.

0.2-1.6
0.21.6
0.2-1.0
0.2-1.6

0.30-0.60
0.3-0.5
1.0-2.0

Ciirboii

Per cent.

3.0-1,0
3.0-1
3.0^4.0
3.0 -JO
3.0-4.0
3.0-4.U
3.0-4.0

Pig iron produced in the blast furnace contains from 92 to 96 per cent, of iron and
trom 8 to 4 per cent, metalloids, which are carbon, silicon, phosphorus, manganese,
sulphur, and sometimes copper, chromium and titanium. In this condition the iron

may be used for ordinary foundry work, but as it is weak and brittle, it is unfit for

extensive engineering purposes. Therefore, in order to purify the metal by converting

it either into wrought iron or steel it must be subjected to some one or other f>f the

following processes :

The Puddling: Process

The essential feature of this process is the exposure of pig iron to a hot flame on

a hearth composed of iron oxide (iron ore) whereby the metalloids combine with the

oxygen of the ore leaving the iron practically pure.

The furnace constructed of fire brick is of a. low rectangular design, provided with

a grate at one end, fired with bituminous coal. The products of combustion rising over

a bridge wall reverberate trom the low roof down upon the charge of pig and ore con-

tained in the hearth and escape through the chimney at the farther end. The furnaces

are built either singly or in pairs back to back, the latter method being more econom-
ical, as it reduces the amount of heat lost by radiation.

The pig iron is charged cold through side doors, and is melted down as rapidly as

possible. As soon as the iron is liquid the iron oxide (.very pure iron ore or mill scale)

is added, the whole charge being thoroughly mixed and cooled down until the tem-

perature is about right for the slag to commence the oxidation of the phosphorus and
silicon. As soon as this re-action starts light flames break through the layer of slag

resulting from the oxidation of the carbon, and as the carbon monoxide forms more and
more rapidly, the whole bath is violently agitated by its escape, this stage of the process

being called the boil. During the boil the puddler stirs the charge continually with a

long iron rabble, until finally most of the impurities are removed and the metal begins

to "come to nature." The next -step is the balling up of the mixture of slag and
partially welded iron particles until three or four balls are obtained, each weighing

from 100 to 200 pounds, the whole operation taking from one to two hours for each
• heat. The balls are then taken out of the furnace and are either squeezed by a

mechanical squeezer, or shingled (hammered) to get rid of the larger portion of slag

held throughout the mass and also to weld more firmly together the particles of iron.

The material thus obtained is called "muck bar" and is cut up into sections and

piled, and after being reheated to a welding temperature is rolled again : this time

forming the "merchant iron" of commerce

The Bessemer Process of Makintr Steel

This process consists of blowing cold air through a mass of liquid pig iron, the

oxygen of the blast uniting with fhe impurities in the metal and resulting in the

formation of gas and slag, the finished product being known as steel.

The operation is conducted in a pear shaped vessel lined with refractory material,

called a converter. Air is admitted through numerous tuyere holes in the bottom, the

blast pressure being sufficient to keep the metal from running into the openings. The
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converter is carried by side trunnions on bearings suported by a stout iron framework
and may be turned on its trunnions by a pinion, geared to a rack which is attached

to a double acting hydraulic ram. The capacity of the vessel varies considerably, in

small plants not holding more than five tons, while in the larger works converters

holding 20 tons are frequently used.

The construction consists of a steel shell lined with refractory material about one

foot in thickness. It is divided into three parts, called the bottom section, the belly,

and the nose. The bottom section may be and is removed frequently tor repairs to the

tuyeres, which are rapidly worn away; the belly and nose sections lasting much longer

are not disturbed until a complete re-liaing is necessary.

Two distinct types of lining are employed depending upon whether the pig iron for

conversion contains little or much phosphorus. If the iron does not contain more

than 0.10 per cent, of phosphorus, the lining is made of silicious material, the blowing

of the metal being then termed the acid bessemer process; but if the pig iron contains

from 2.5 to 3 per cent, of phosphorus, the lining is then made of basic material, and

I rovTom tx CmKT Pn

1 B4T« ar )i^AL

Bessemer converter in upright and
horizontal positions.

the operation is called the basic Bessemer process. The essential difference between the

two methods is, that no phosphorus is eliminated in the acid process, while in the basic

process its removal is easily accomplished. Steel for engineering purposes should

contain under 0.10 per cent, of phosphorus; if it contains more it is not trustworthy,

and as the acid bessemer process will not eliminate phosphorus, pig irons, low in that

element, are required in this method for the manufacture of first-class steel. Such

irons are called Bessemer irons and usually command a high price.

The acid process is the one almost entirely used in America, the basic process being

more generally applied in Germany and to a lesser extent in Great Britain.

The molten iron for the converter is supplied from a huge storage tank of steel

lined with fire brick, called a mixer, holding from 150 to 300 tons of hot metal. This

mixer is kept hot by gas and not only acts as a receiver but as its name implies mixes

the various additions of pig iron made from time to time from the blast furnaces, thus

averaging the quality of the metal. The hot metal is poured from the mixer into a

ladle and conveyed to the converter, which is turned down to the horizontal position
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to receive the charge. After the metal is poured in, the blast is started and the vessel

is turned back into the vertical position, the air pasing through the 18 or 20 inches of

metal, oxidizing the impurities and raising the temperature of the bath considerably.

During the early stage of the blow a short flame appears at the mouth, gradually

increasing in size and brightness until splashes of slag and some metal are ejected,

affording evidence of the violent re-action going on inside the vessel. This is called

the "boil," and is due largely to the evolution of carbonic oxide from the combustion

of the carbon in the metal. Gradually the action becomes less violent and the flame

drops, finally disappearing almost entirely, this stage of the process being known as

the 'drop of the flame." The converter is then turned down immediately to the

horizontal position, and the blast of air is stopped. The metal is now almost entirely

rid of the impurities that existed in the original pig iron, but it poured in this con-

dition would give c^nsiderable trouble in rolling and be unfit for use. Therefore an
alloy of manganese, iron and carbon called ferromanganese, or a similar alloy containing

less manganese called spiegeleisen is added, which raises the carbon content of the

steel to the desired point. Ferromanganese is usually added in small lumps if mild

st-eel is being made. For steel rails spiegeleisen is always added, being melted down
in a cupola before it is charged to the bath. Whichever alloy is used, the function of

the added material is the same, i. e., to raise the carbon content of the metal and also

to eliminate a large amount of oxygen contained in the steel resulting from the blow.

The exact proportion of ferromanganese or spiegel necessary for these re-actions is

carefully calculated beforehand, so that the finished steel shall have the desired chemiraj

composition.

The metal is now poured into a brick-lined ladle which is picked up by an over-

head crane and the steel teemed into a row of cast iron ingot moulds, standing on

small cars. When the ingots are suflBciently solid they are taken to the stripper, which

consists of a machine operated either electrically or by hydraulic power for pulling

the iron moulds from off the ingots. The stripped ingots then go to the soaking pits,

which are large hole furnaces, the ingots remaining in the soaking pits until the heat

is evenly distributed throughout so that it will work well under the rolls. From the

soaking pits the ingots are conveyed to the rolling mills and are rapidly worked into

finished articles, such as rails, structural shapes, plates, wire, etc.. etc.

The Open Hearth .Method of SteelmakiriK

In this method of manufacturing steel the impurities in the pig iron are not

eliminated by blowing air through the metal as in the bessemer converter, but are got

rid of by the action of gas, and slags formed by the addition of pure iron ore or lime-

stone to the bath of metal.

The furnace consists of a large rectangular hearth built of refractory material, upon

which the pig metal is melted and the process of its conversion into steel is carried out.

At each end of this hearth are two chambers filled with fire brick checker-work, tne

pair of chambers at one end each conducting a supply of air and gas separately, which

unite and burn in the hearth of the furnace, the products of combustion passing

through the checker-work chambers at the opposite end, and heating the brick work

to a high temperature. In a short time the direction of the flow of gas and air is

changed, the supply being now admitted through the heated chambers, and the products

of combustion passing out through the comparatively cold chambers at the other end.

At regular intervals this alternation of the flow of gas and air is effected by means of

reversing valves placed between the two chambers and controlled by the man in charge

of the furnace.

The central portion of the furnace hearth where the steel is made is called the

laboratory, and the checker-work chambers are called resenerators. the furnace being

constructed on what i*; called the regenerative principle.

The regenerators are the essence of this Siemens type of furnace : they store up
heat, caught by the large surface of brick work, from the escaping gases and return
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it to the furnace on the next reversal of gas and air. In this way the regenerators are

heated to approximately 2,000 degrees F., giving up their heat to the air and gas,

which entering the furnace in a highly pre-lieated condition, produce in the laboratory

of the hearth a temperature of about 3,000 degrees F.

The original furnace as devised by Siemens was stationary, the regenerators and
hearth being connected by solid brick work construction, and the finished steel tapped
out through a hole in the bottom of the hearth. Later types invented by Campbell

and AVellman are constructed so that the hearth may be tilted, the hearth being built

separately from the regenerators, rolling on steel rockers or turning on rollers about

its central axis, the tilting being controlled by hydraulic power. Both types have

certain advantages which may be summed us as follows

:

Stationary furnaces are cheaper to build and last much longer, the frames, roofs,

ports, etc., etc., not being subjected to the heavy strains experienced in the tilting

types. Tilting furnaces, although more expensive to instal and keep in repair, have

Wellman tilting furnace showing casting

ladle.

the advantage of being able to cast their contents at a moment's notice, the tap hole

being above the bath. This is a valuable factor in making certain special steels. There

is no trouble in opening the tapping hole so often experienced in the stationary type,

and as the bottom may be drained by tilting the furnace, repairs are easily accomplished.

The fuel is usually supplied by a battery of gas producers, placed behind the fur-

naces, the size and number of producers depending upon the requirements of the system

of furnaces. Natural gas is also used, and because of its cheapness and calorific value is

highly esteemed. Coke oven gas and crude petroleum are utilized to some extent, but

in the majority of plants operating in America, the fuel is either producer or natural

gas.

Acid Open Hearth Steel

There are two distinct methods in open hearth practice, called respectively the

acid and basic open hearth processes. In the first method the furnace hearth is lined

with silicioiis material and a mixture consisting of pig iron and scrap is charged and

melted; no limestone is used for flux, but when the mass of iron is liquid, iron ore is

added in large or small amounts as may be required, the oxygen of the ore combining
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with the carbon in the metal until the required composition of steel is obtained. Silicou

and manganese in the pig iron are also oxidized, forming a slag with the oxide of iron

supplied by the reduction of the ore and also by the oxidation of some of the iron in

the charge. Neither phosphorus nor sulphur are eliminated, hence if steel of bessemer

quality is desired, tlie stock is selected containing only small amonnts of these elements,

phosphorus under 0.1 per cent, and sulphur below 0.05 per cent.

For recarburizing. a rich ferromanganeso is used: this is usually thrown into the

ladle as the heat is being tapped from the furnace.

Basic Open Hearth Steel

In the basic open hearth furnace, the hearth is lined with basic material such as

burnt dolomite or magnesite so that a very basic slag may be carried without injury

to the lining. The charge consists of pig iron and scrap to which is added a certain
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The Wellman open hearth charging machine.

amount of lime or limestone; iron ore is also used for oxidizing purposes, and a little

fluor spar is added occasionally to effect a proper fluidity of slag.

The practice of charging varies, but generally the limestone is first put in. then

followed by the ore, scrap and pig iron, the whole charge being melted down with later

additions of ore and limestone as may be required. The silicon, manganese, and some

of the iron, are oxidized just as in the acid process, but instead of making a slag by

themselves the silicon and oxides of iron and manganese unite with the lime that has

been added, forming a basic slag, which will hold the phosphorus as it is oxidized.

Sulphur is eliminated in the same way, but in a very much less degree. After the metal

has reached the desired composition, it is tapped into the ladle with the addition of

ferromanganese, as in the acid process.

The modern method of charging cold stock in the open hearth furnace, is by means
of an automatic machine operated electrically on a railroad track extending along the

front or charging sides of a battery of furnaces. The best known and most widely used

type of charging machine on this continent is the "Wellman. Essentially, this machine

consists of a long charging bar equipped with a foot at one end which is caught in a

socket on the charging box. lifting the box and thrusting it through the open doors of

the furnace. The bar is then rotated and the contents of the box emptied on the

hearth. The empty box is then withdrawn, and another is lifted and charged in like

manner, the operation being continued until the whole of the stock has been charged

19 M.
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Charging: and Mixing;

If hot metal is used it is conveyed from the blast furnace to the miser, and then

taken as required to the open hearth department in large hot metal ladles. An open-

ing is provided in the back of the furnace with an exterior lip basin for receiving the

molten iron from the charging ladle as it is slowly poured into the hearth.

The time required for one heat varies greatly, and depends upon the diflPerent

conditions of stock used, furnace operation and fuel supply. Generally speaking, ten

hours would be considered good work for a furnace of 50 tons capacity, and 20 hours

would be considered poor work

After the steel is tapped, the ladle is picked up by an overhead crane and the

metal is teemed into a row of ingot moulds. AVhen the metal has solidified the moulds
are removed to the stripper, where the ingots are stripped and sent to the soaking

pits and afterwards to the rolling mill.

Algoma Steel Company, Sault Ste. Marie. General view of works.

The Algoma Steel Company, Limited

This company, owned and operated by The Lake Superior Corporation, has the

largest of the existing iron and steel works in Ontario, both as regards tonnage pro-

duced and amount of capital invested.

The plant is located at Sault Ste. Marie en the St. Mary's river, a short dis-

tance above the rapids and consists of two blast furnaces with all necessary modern

stock handling machinery, two acid bessemer converters, two basic open hearth fur-

naces and a rail mill with a capacity of 225,000 tons annually.

Work on construction was begun in 1901, the bessemer and rail mill depart-

ments being erected first, and operated entirely on pig iron brought in by boat and

rail from Ontario and American blast furnaces, until the company's No. 1 blast

furnace was completed in 1905 and No. 2 in 1906. At the present time the steel

making departments require more iron than the blast furnaces can supply, neces-

sitating the buying of considerable amounts of pig in the open market. The com-

pany intend to correct this inadequacy by building two additional blast furnaces in

the near future. The open hearth department was constructed in 1906-1907, and

has proved a valuable auxiliary to the bessemer department.

19a V.
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The ores used are obtained almost entirely from the Lake Superior American
ranges. A small amount only of Helen ore is smelted, as it contains too much phos-

phorus for the bessemer process. Several small shipments have been received from

the Wilbur mine in eastern OntariOj this being the only native bessemer ore used at

present.

It was originally intended to manufacture charcoal for the blast furnaces, and

No. 1 furnace for a time operated on this fuel, but it was found very difficult to

supply the necessary amount, and coke had to be substituted. Accordingly Pocahontas

coke from the West Virgina fields is brought in by rail, and this imported coke will

be used until the company instal a coke oven plant, which is under consideration.

Limestone is quarried in Michigan about 40 miles from the Sault and is brought in

by rail. This stone serves for both blast furnace and open hearth use.

The following approximate analyses will give some idea of the quality of the

ore, coke and limestone:

Material.
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Algoma Steel Company, Sault Ste Marie, Ont. Ore bridges at the docks, blast furnaces in
background

.

Algoma Steel Company.
_
Bottom of skip hoists for Nos. 1 and 2 blast furnaces, showing

bin system and method of filling buckets.
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Both furnaces are of the ordinary modern construction—a steel shell carried on

cast, iron columns. The hearths of both furnaces are encased in steel jackets, water

cooled both inside and out. The bosh on No. 1 is covered with a steel casing cooled

by water spray on the outside, that of No. 2 furnace is fitted with modern bronze

water cooling blocks, and both furnaces are cooled for 9 feet above the bosh in a

similar manner. Each furnace is blown through nine .5-inch tuyeres, with an

approximate volume of 20.000 cubic feet of air per minute, the blast pressure at the

tuyeres being from 9 to 12 pounds per square inch.

Between the furnaces and in line with them are 7 hot blast stoves, each of which

IS 18 feet in diameter and 70 feet high. These stoves are of the two-pass Foot type,

and will heat the blast to 1,400 decrees V. Thp hot bla«t and chimney valves are

Algoma Steel Company . Base of hot blast stoves, showing chimney valves.

water cooled. A steel draft stack 150 feet high situated midway between the blast

furnaces takes the chimney gases after their passage through the stoves. The stove

system for each furnace is equipped with Uehling pneumatic pyrometers for air and

gas; Bristol recording gauges are used for indicating the blast pressure.

The furnaces are provided with divided leg downcomers which enter large cylindri-

cal dust catchers of the ordinary type. The dust mains from the dust catchers to the

stoves and boilers are equipped with dust legs, at short intervals, so that the amount

of dust which reaches the stoves and boilers is not excessive.

In front of each furnace are built the cast houses of steel and corrugated iron

:

sand casting is not practised at all. The hot metal is run into 20-ton ladles and

taken to the mixer in the bessemer department. After casting, the tapping hole is
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closed with an ordinary Vaughan not<'h gun. On Sundays or at any time when the

bossemer department is not operating, the molten iron is conveyed to the pig casting

machine. The furnace slag is also handled in ladles, and is carried to the cinder

banks where it is used for filling and extending the general yard.

Both furnaces are operated for bessemer iron ; the output from each furnace for

six consecutire months is shown in the following table, and considering that the

Algoma Steel Company. Blast furnaces Nos. 1 and 2, showing bucket skip, hoist.

coke consumption averages 2,300 pounds per long ton of iron, the results are indi-

cative of good furnace practice.

The average tonnage of pig iron made per day, is shown by the following

figures :

'^

1907. No. 1 Furnace. No. 2 Furnace.
July 128 249
August Relining 224
September 204 236
October 221 258
November 240 258
December 245 212

32 Iron and Steel Industry of the Province of Ontario, by Jas. G. Parmelee ; Journal of the Canadian
Mining- Institute, Vo). XI.
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The ore mixture consists of about 75 per cent, of Old Range and Mesabi bes-

semers, the remainder being Ontario ores, principally Helen and Wilbur. The yield

of pig iron from this mixture will vary between 48 and 53 per cent. The charge is

made up as follows

:

Coke 5,400 pounds
Ore 10.000 pounds'
Limestone 3.000 pounds

The blast furnace blowing engines are situated in a building alongside the

furnaces These are four vertical condensing engines of the Steeple Corliss type,

Algoma Steel Company. Top of No. 2 Blast Furnace, showing method
of filling the furnace.

built by the Mesta Machine Company of Pittsburg, the steam cylinders being 44

inches in diameter, and air cylinders 72 inches diameter, with a 60-inch stroke. The
air inlet valves of the blowing tubs are operated positively ; the discharge valves

are of the ordinary poppet type. At 40 revolutions the four engines will deliver

45,000 cubic feet of air per minute, and are capable of blowing against a pressure

of 30 pounds.

The pumping plant for supplying the blast furnaces, also located in the engine
room, consists of 3 Wilson-Snyder compound condensing plunger pumps, having a

total capacity of 15 million gallons per day. The electrical equipment consists of
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3 General Electric, 225 kilowatt generators, two of which are geared to the driving

shaft of one of the blowing engines, and the third operated independently by a small

auxiliary engine. The two generators driven from the blowing engine are only used

in case of emergency, when trouble is experienced at the main generating plant of

The Lake Superior Power Company. The engine room is equipped with a 15-ton

electric crane built by The Whiting Foundry and Machine Company.

Steam is supplied to the engine room at 125 pounds pressure from an adjacent

boiler house containing a battery of 12 Cahall vertical water tube boilers, with a

Algoma Steel Company. Blast furnace blowing engines.

combined capacity of 3,000 h.p. The boilers are arranged in sets of two, three, three

and four respectively, and each boiler is equipped with a 40-foot stack, 36 inches

in diameter. Blast furnace gas is burnt, with the Kennedy horizontal valve, coal

being used for auxiliary firing.

The Heyle and Patterson three stand pig casting machine is installed in a steel

building about 800 feet distant from the blast furnaces. This building also serves

as a ladle repair shop. The casting machine "is fed directly from the 20-ton iron ladles,

which are picked up and tilted by a 40-ton overhead electric crane, the metal flow-

ing through small runners to each stand of the casting machine. The machine is
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driven by a 30-h.p. electric motor at the delivery end. The chilled pigs fall on

flat cars, which are shunted to the iron stock piles near the Bessemer building. Here the

pigs are unloaded by a crane derrick, equipped with an electro-magnet that will

easily lift one ton. By this means the iron is transferred to the stock piles with

oase and rapidity.

The Steel Plant

The basic open hearth department consists of a large steel and corrugated iron

building containing two 40-ton Wellman-Seaver-Morgan stationary furnaces, the

foundations for a third furnace being in place. This department is located so that

additional units may be added as required. The stock enters the building by an

elevated incline standard gauge road, and is charged to the furnaces by a Wellman-
Seaver-Mor<i(ui olootric charging machine of the well known box type. On the cast-

Algoma Steel Company. Basic open hearth building on the right ; bessemer plant and rail

mill on the left.

mg side the ladles are handled by a 60-ton overhead electric crane made by the

Morgan Engineering Company. The steel is teemed into ingot moulds, which are

then hauled to the electric stripper in the bessemer department. The ladles are

lepaired in the open hearth building and dried out afterwards with producer gas.

The eight gas producers situated immediately behind the open hearth building are

of the ordinary water-sealed hand-poked type, 10 feet 6 inches in diameter. Coal is

handled by a McMyler hoist outside the producer house, delivering to chutes which

convey the fuel to the charging platforms.

The open hearth department has been operated only in May and June of 1907 -.

the number of heats at that time averaged 28 per week. Pig iron for this process is

bought outside, no basic iron being made at present by the Sault furnaces.

The bessemer department, steel rail and finishing mills, are installed in a series

of red sandstone buildings with iron roofs, extending practically in a straight line

adjoining one another.
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The mixer building, constructed of steel and corrugated iron, is built against the

bessemer building on the side next the blast furnaces. The mixer holds 150 tons of

hot metal, a 40-ton electric travelling crane handling the iron ladles as they arrive

from the blast furnaces on a standard gauge railroad.

Between the mixer and the bessemer converters there are seven cupolas—four of

these, 8 feet in diameter, are used for melting pig iron for the converters, but are

operated only when there is an insufficiency of hot metal from the blast furnaces.

These iron cupolas have a capacity of 25 tons per hour. The other three, 5 feet 6

inches in diameter, are used for melting down spiegeleisen. Stock is hoisted to the

cupola charging platforms by a pair of Otis electric elevators. The hot metal from
the cupolas is cast into ladles on a level with the charging floor of the converters,

and is either taken to the mixer, or if needed may go direct to the converters by an

Algoma Steel Company. Interior of rail mill, cooling beds in the distance.

electric trolley narrow guage system operating between the mixer, cupolas and

converters.

The two 4-ton acid bessemer converters are mounted on a platform which is on

a level with the bottom floor of the cupola house. Each converter is blown through

bottom tuyeres by a pair of blowing engines, situated in a separate building, which

supply the blast at a pressure of about 18 pounds. These engines have 40-inch steam

and 54-inch air cylinders with a 48-inch stroke. From 80 to 200 heats are blown

per day, the average time consumed for one heat being about 8 minutes.

The finished steel from the converters is poured into a ladle mounted on a

hydraulic jib crane, and then teemed into the ingot moulds standing on small flat

cars alongside. The moulds after being filled are taken to a Wellman-Seaver-Morgan

standard electric stripper, and when stripped the ingots are placed in the soaking
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pits. There are three four-hole gas-fired soaking pits, each hole having a capacity of

4 ingots. After remaining in the soaking pits until the centre of the ingot is solid

and the heat evenly distributed throughout, the ingots are withdrawn by a pair

of ingot tongs operated from an overhead electric crane, and conveyed to the bloom-

ing mill table. The cogging rolls are 32-inch, two high, and are driven by a pair of

28 X 48-inch Southwark reversing engines. The tables are driven electrically, and

from a pulpit above the mill the engines, tables and manipulators are controlled. The

blooms 8x8 inches are carried along the tables to the bloom shears and cut into

sections of about 3,000 pounds each ; these shears will make a maximum cut of 9 x 9

inches.

From the shears the blooms go to three horizontal re-heating furnaces fired

with producer gas, contained in a building placed at right angles to the rail and

blooming mills. The blooms are handled by two AVellman-Seaver-Morgan electric

cranes, and after being heated are withdrawn by the cranes and placed on the tables

of the rolling mill.

The building which contains the rail mill adjoins the heating furnaces and is

parallel with the blooming mill building. The rail mill train consists of three sets

of rolls,—two roughing and one for finishing. All the mills are three high and

coupled together, being driven by a 40 x 48-inch Porter Allen, reversing condensing

engine. Each section receives four passes in the first set of roughing rolls, four

in the second and three final passes in the finishing set. The travelling tables serv-

ing the rolls on the front side are electrically operated. On the back side the tables

are of the stationary tilting type, furnished by the "NVellman-Seaver-Morgan Com-

pany.

From the finishing mill the rails are conveyed to the hot saw^ and cut to standard

lengths. They are then stamped and cambered, and run on to the cooling beds of

which there are two, each 140 feet long, running at right angles between the rail

mill and the finishing department. The finishing mill runs parallel again to the

rolling mills, and contains four straightening presses and eight drill presses, each

press being driven electrically by an independent motor. The rails are conveyed by

a roller table to any desired position along one side of the building and then skidded

to the presses, the burrs being chipped off during the process of straightening and

drilling. They are then loaded direct on flat cars to be shipped or stored as occa-

sion requires.

The power for the steel mill is located in a building near by, and consists of

two batteries of 8 Sterling boilers of 2.50-h.p. each, three gas producers of the Fraser-

Talbot mechanical type, for supplying the soaking pits and re-heating furnaces, the

bessemer blowing engines, cupola blowers and the necessary pumping machinery: the

boilers, gas producers, engines and pumps being partitioned off from each other.

The capacity of the plant is rated at 225,000 tons of rails annually. The whole

works are under the general superintendence of Mr. D. D. Lewis, to whom thanks
are due for all information.

The rail mill can turn out rails of any desired section from 2-5 to 100 pounds
per yard, but as the demand has been mostly for 60-. 7.5-. 80- and 100-pound rails,

rolling has been confined to these sections.

The Hamilton Steel and Iron Company, Limited

The works of the Hamilton .Steel and Iron Company. Limited, are located in

Hamilton, on the shore of Burlington Bay, Lake Ontario, and in point of size and
investment come next to those of The Algoma Steel Company.

The plant consists at present of two coke blast furnaces, four basic open hearth

furnaces, puddling furnaces, rolling mills and a forging department, also a small

spike mill.
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The old blast furnace, known as A... was first blown in on December 31st, 1895,

and was the first coke blast furnace to operate in Ontario. The plant was worked

for a time under the name of The Hamilton Blast Furnace Company, Limited, with

more or less success, until in 1899 the company amalgamated with The Ontario

Rolling Mills, another Hamilton industry; the new organization called The Hamilton

Steel and Iron Company, Limited, operating both plants from that time forward

under careful and efficient management. Various additions have been made during the

last few years, increasing the capacity of the plant considerably; the latest and most

important adjunct being the new blast furnace known as B., which was blown in on

.November 8th, 1907.

All raw materials are brought in by rail, the ores coming from Lake Superioi

are transferred to drop bottom steel cars at Sarnia on Lake Huron, where the

company operate their own unloading plant, and arriving at the furnace are dumped
from a series of trestles to the storage yard below, or may be unloaded from gondola

cars by McMyler "whirlie" cranes equipped with grab buckets. These cranes also

serve to lift the ore from the storage piles and deliver it to drop bottom cars which

are transferred over and discharged into the furnace stock bins. Some years ago

small amounts of eastern Ontario magnetites were used, but the high sulphur con-

tent did not permit of their forming any important percentage of the ore mixture,

and their use was discontinued. Latterly, all ores have been secured from the Lake
Superior American ranges and from the Helen mine in Michipicoten. Coke is obtained

from the Pennsylvania Connellsville district, arriving by way of Niagara Falls, and
is dumped direct into the furnace bins or may be stored as required by circumstances.

Limestone is obtained from several localities not far from Hamilton. Dolomite from
the Dundas quarries is used for the blast furnaces, and from the St. Mary's quarries

in Perth and Port Colborne quarries in AVelland are obtained the limestones for open
hearth work.

The following approximate analyses indicate the quality of the raw material

:

1

Material
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constructed on plans already completed, will, it is expected, increase this amount by

50 tons in 24 hours. The alterations will consist of raising the hearth about two

feet, thus shortening the bosh a similar amount, the bosh diameter remaining the

same. The throat diameter will be narrowed to 11 feet 6 inches, giving the stack

considerably more release per running foot, which will admit of more rapid driving,

and the old vertical hoist will be replaced by a double skipway, provided with all

necessary charging gear.

Furnace B

The new furnace B. is built on a line with the old stack and has a height of 80

feet over all, the bosh diameter being 20 feet and the hearth diameter 13 feet 6

inches, with 14 feet diameter at the throat. The steel shell, of which the bottom

Hamilton Steel and Iron Company blast furnace plant. Old No. 1 furnace on the left

;

New No. 2 furnace on the right.

and top plates are i-inch with the intervening plates f-inch thick, is carried on 8

massive cast iron columns. The bosh is provided with 7 rows of bronze water cool-

ing plates of the Scott type, a single row of these plates being fitted in the hearth
brick below the tuyeres. The hearth is jacketted with wrought steel one inch thick,

cooled by water spray on the outside, and is pierced for 12 tuyeres. The volume of

blast used at present is about 27,000 cubic feet per minute, blown through 5^-inch

tuyeres at a pressure of 12 pounds. Under hard driving this volume may be increased

to 35,000 cubic feet per minute, with an increase in pressure of 2 to 3 pounds per

square inch. For foundry iron the furnace is burdened with about 1.75 lb. of ore

per pound of fuel, on a coke charge of 10,000 jwunds, the yield of pig metal from the

ore mixture averaging 52 per cent.

The furnace is provided with a double skip hoist charging apparatus and dis-

tributor of the Roberts revolving type ; the distributor, operated electrically, is turned
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through angles of 90 degrees for successive skip loads. The large and small bells, of

10 and 4 feet diameter respectively, are provided with a heavy bridge foi- charging

purposes, both bells being operated by steam, The skips are operated by a Crane

steam engine. The starting lever for this engine, the control of the bell cylinders,

the indicators, distributor, and automatic try rod apparatus are all located at the

foot of the skip hoist, and operated by one man.

The bin system behind the furnace consists of two rows each containing six

pockets, with a railroad track over each row. The row next to the furnace is used

llaujutuu .Meei ami liuii Luiii|>aiiy. So. 1' blast turnace during con-
struction, showing Roberts dust catcher.

for limestone and special ores, the two pockets adjacent to the skips being used for

coke. The row of pockets on the back side of the stock house is reserved for the main
supply of ore. The coke pockets discharge directly into the skip cars by means of

chutes provided with screens for getting rid of the "breeze" (fine coke'*. The ore and
limestone are conveyed from the pockets to the skip car by an electric transfer scale

car. The gates on aU the ore and stone pockets are of pivotted type, and are opened
by a lever carried by the transfer car.

The furnace downcomer is connected to the stack at one point, both the furnace
and the downcomer being provided with suitable bleeders and explosion doors. At
the foot of the downcomer is located the dust catcher, connecting to a Roberts cen-
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trifugal dust collector/' with a by-pass around the dust collector to the gas mainu

which lead to the hot blast stoves and boilers. The gas mains are equipped with

seven dust legs closed by counter-weighted bells. The whole system for cleaning the

gas is giving efficient service, very little dust finding its way to the stoves or boilers.

The three hot blast stoves are of the Roberts-Cowper type 21 feet in diameter

and 90 feet high. These stoves are capable of heating the blast to 1,600 degrees F.,

although ordinarily the temperature is not over 1,200 degrees. Both hot blast and
chimney valves are water cooled, the chimney gases escaping to a steel stack 160 feet

high and 8 feet in diameter, provided for the stove system of both furnaces. The
pyrometers for indicating the temperatures of the blast and the pressure gauges for

blast pressure are of the Bristol electric recording type, and are situated in the

office of the furnace superintendent.

The cast house consisting of a steel frame covered with corrugated iron is 55

feet wide by 235 feet long and is provided with sliding doors on the sides. The iron

is cast in sand pig beds or may be taken in hot metal ladles to the steel depai-t-

ment, depending on whether the furnace is on foundry or basic iron. An overhead

electric crane of 10 tons capacity runs the full length of the cast house, and conveys

the pig combs (beds) to a Brown hydraulic pig breaker placed at the lower end of the

house. The iron as it is broken drops into chutes that deliver to railroad cars for

shipment.

The new furnace was designed and constructed under the supervision of The
Frank C. Roberts Engineering Company of Philadelphia, the furnace lines being

supplied by Charles A. Grimes, superintendent of blast furnaces for the Hamilton
Steel and Iron Company, Limited. The furnace was expected to produce 300 tons

per diem, and since it has been in blast has turned out an average of 325 tons of

2.5 per cent, silicon iron per 24 hours, on a fuel consumption of about 2,600 pounds

per long ton of iron. This practice speaks for itself, and is commendable alike of

the builders and of the operating management.
Approximate analyses of iron produced from furnace B. are as follows:—

Grade
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Hamilton Steel and Iron Company. No. 2 Bla.«t furiiacc ihiriiij: con.^truclidi).

Hamilton Steel and Iron Companv. No. 2 blast furnace dnring construction.

20 M.
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poses. A small steel foundry is included in the equipment, manufacturing steel

castings and forging blooms. About 100 tons of various kinds of castings are pro-

duced monthly.

Two of the open hearth furnaces are of 40 tons and two of 20 tons capacity ; all

are of the stationary type and are fired with natural gas piped from the Attercliffe

fields in Haldimand county. The gas needing no regeneration enters the furnace

through two 2i-inch water-cooled ports at each end of the hearth., at a pressure of 8

ounces per square inch. Two ports at the same end are opened together. The gag

Hamilton Steel and Iron Company. Lines
of No. 2 blast furnace.

I

f

mixed with air that passes up through the regenerators below, sweeps through the

furnace, the products of combustion passing through the regenerators at the oppo.site

end. Every 1.5 minutes the direction of the flow of gas and air is changed by closing

the gas and air supply at the cold end and opening the ports at the hot end, the pro-

ducts of combustion passing through the first set of regenerating chambers. In this

way the whole regenerating system is used for heating the air, the efficiency of the

furnace being increased considerably thereby. Natural gas is easier of control, less

hurtful on the furnace and is cheaper than producer gas. The volume of gas con-

20a M.
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sumed in these furnaces per ton of product is about 6,000 feet. A battery -f nine

10 X 10-foot water sealed gas producers is installed behind the open hearth depart-

ment, but is only used as an auxiliary in case the supply ot natural gas should prove

inadequate.

The stock enters the building by an elevated road on the charging side of the

furnaces, being served by a Wellman electric charger of the ordinary type. A normal

furnace charge consists of 51 per cent, of hot metal from the mixer with 49 per cent,

cf scrap, the limestone added being about 10 per cent, of the weight of the metal

charged. Ore is charged only in special cases. An average of three heats per furnace

is worked in 24 hours. On the casting side the department is equipped with foui

overhead travelling cranes—one 7o-ton Shaw crane with a 10-ton auxiliary carriage,

one 40-ton Niles crane, one 20-ton Shaw crane and one 5-ton Whiting crane. The

ladle equipment consists of two 50-ton and two 30-ton steel ladles, also four 22-ton

hot metal ladles.

The steel is cast in 6-inch ingots weighing about 400 pounds each ; these small

ingots are necessitated by the fact that there is no blooming mill in the rolling mill

department. Casting is accomplished by the bottom plate method, the ingot moulds

Hamilton Steel an<l Iron Comf>any
;
proposed general arrangement of blast furnace plant.

standing in groups of 65 on a cast iron circular plate provided with channels well

luted with fire clay. The steel is teemed into a central "git" and flowing through

the channels in the bottom plate, rises in the ingot moulds filling them simultaneously.

About 130 ingots are filled at one cast.

The scrap shears for the cutting up of this material, of which a considerable

amount is re-melted, are placed outside of the open hearth building alongside the

scrap piles. The largest shear will cut 6x6 inches cold: this machine installed lately

was supplied by the United Engineering Company of Pittsburg and is driven by a

125-h.p. electric motor. The next size, supplied by the Bertram Engine Works of

Dundas, will make a 4 x 4-inch cut and is operated by a 75-h.p. motor. The third

and smallest shear making a 2 x 2-inch cut is used for light plate and other small

material.

The rolling mill is placed south of and parallel with the open hearth building.

This department consists of a continuous heating furnace handling 80 to 90 tons in

]2 hours. One 3-high 14-inch train is driven by a 600-h.p. reversing engine, and one

3-high 10-inch train is driven by an 800-h.p. motor. The mill produces about 2,500

tons monthly of merchant bars, flats, rounds, angles and squares. A small spike mill

located near by contains two machines which turn out about 15 tons of track spikes

daily.
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The second rolling mill and the forging plant is located on Queen street, adjacent

to the general offices of the company and near the station yards of the Grand Trunk

railway. These works include one 2-high 20-inch bar and one 20-inch plate mill, one

3-high 10-inch train, and one 3-high 9-inch muck train, all driven by steam. The

furnace equipment consists of four double puddling furnaces, four bushelling furnaces

and several heating furnaces. The forge contains 4 steam hammers finishing lathes,

etc.

The whole plant at present produces annually 180,000 gross tons of pig iron,

100,000 net tons of steel ingots, and 90,000 to 100,000 gross tons of rolled iron and

steel besides forgings, railing car axles and track spikes.

Thanks are due to Mr. Robert Hobson, Vice-President and General Manager of

the Company, for courtesies received, and to Mr. George L. Drew, general super-

intendent, to Mr. Charles A. Grimes, superintendent of blast furnaces, and to Mr. F.

B. McKune, superintendent of the steel works, who kindly supplied all information,

putting much of their time at the disposal of the writer.

The Canada Iron Furnace Company^ Limited

This company has operated a small furnace in Midland, Simcoe county, on the

Georgian Bay since 1900, the furnace being first blown in on November 28th of that

year.

The plant is situated on the shore of Midland harbor facing the town, the works

being erected in immediate proximity to the water. The substantial ore docks are

1,700 feet long with an average depth of water of 22 feet alongside and are equipped

with three 60-foot boom, McMyler "whirlie" hoists, running on a railroad track that

extends the full length of the docks. Two of these hoists are fitted with 5-ton clam-

shell grabs, the third with ordinary hand filled buckets. The ore storage yard between

the furnace and the water has a capacity of about 100,000 tons of ore. It is the

intention to bridge the dock from end to end, placing the McMyler hoists on the

trestle, which will greatly facilititate the unloading of the ore boats and will about

double the capacity of the storage yard.

A stock shed behind the furnace contains two 5-beam Howe scales for weighing

the coke, ore and limestone, and affords shelter for the stock house gang "between

lounds." The ore supply is obtained mainly from the Lake Superior district, the

percentage of imported ores used varying between 50 and 75. Considerable amounts

of native ore have been smelted from time to time, notably that produced from the

Helen mine. Eastern Ontario magnetites have also received their share of atten-

tion, but as at other furnace plants, the ores have generally proved too high in sul-

phur. However, within the past two years a considerable amount of magnetite from

The Mineral Range Iron Mining Company in Hastings county has been received by

rail and successfully worked, and no doubt this ore, if holding its present quality,

will be used in increasing amounts in the future. Coke is brought in entirely by

rail from the Connellsville district in Penslyvania,, and is stored in large open piles,

or may be used direct as required. The limestone is obtained from the company's

quarries on the eastern shore of Midland bay, about five miles from the furnace and

is conveyed on scows towed by steam tug to the plant where it is unloaded by the

McMyler cranes. Several shipments of limestone have also been received from the

Longford quarries north of Orillia.

Approximate analyses of the ore, coke and limestone are as follows:—

Material



1908 The Iron and Steel Industry of Ontario 309

The Blast Furnace

The furnace, 64 feet 6 inches high, 13 feet in diameter at the bosh, with 8 foot 6

inches hearth and 10-foot throat diameter, is located with its back to the docks and

is hand filled, the stock being hoisted in buggies by a double cage elevator controlled

by an automatic Crane steam engine. The furnace shell is carried by 8 cast iron

columns resting on a granite faced, concrete foundation 32 feet square at its base

and 24 feet square at the top. The hearth, protected by three-inch cast iron jackets

fitted with interior pipe water coils, is pierced for 8 tuyeres, the bosh being cooled

in the same way as the hearth with cast iron water coil jackets. The downcomer is

connected with the furnace through a short tunnel head, and is provided with suit-

able explosion doors and a single bleeder. A cylindrical dust catcher of the ordinary

type is placed at the foot of the downcomer, the gas after pxassing the dust catcher

being conveyed to the hot blast stoves and boilers through large mains provided with

dust legs.

Canada Iron Furnace Company, Midland. View of.blast furnace.

The hot blast equipment consists of three Foot stoves, 60 feet high and 16 feet in

diameter, of the two-pass type, erected in line on a granite faced concrete foundation

G^i feet long and 27 feet wide. The stoves are provided with water-cooled hot blast

and chimney valves, and are capable of heating the blast to about 1,400 degrees F.

The foundation for a fourth stove 75 x 19 feet is in place, and when this additional

unit is constructed it will add materially to the efficiency of the system. The steel

draft stack for the stoves, 174 feet high and 8 feet 6 inches in diameter, is carried on

a massive concrete base 26 feet square at the bottom and 20 feet square at the top,

standing 21 feet high and faced with granite. The stack is lined with fire brick and

is provided with a vertical outside ladderway extending to a small circular plat-

form at the top.
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The three blowing engines are installed in a solid brick building 67 feet 6 inches

long by 40 feet wide and 48 feet high. Two of the engines installed at the time the

plant was under construction, were manufactured by The Columbus Machine Com-
pany of Ohio ; they are vertical high pressure Corliss engines with 36-inch steam

cylinders, r2-inch air cylinders and 48-inch stroke. The third installed during 1906

is a Mackintosh and Hemphill vertical high pressure engine with 34-inch steam, 72-

inch air and 48-inch stroke. Both the air inlet and discharge valves of all three

engines are of the ordinary gridiron type. At 26 revolutions the three

engines combined will deliver about 17,600 cubic feet of air per minute. The pump-
ing machinery for furnace and stove circulation, also for fire purposes, consists of two

Gordon Duplex pumps 16 x 10 x 12 inches ; for boiler feed purposes, there are one

Gordon Duplex 8x5x6 inches and one Worthington pump 10 x 5 x 10 inches. A
steel water tank 12 feet in diameter and 40 feet high, holding 28,000 gallons is

installed on a hill behind the furnace 72 feet above the level of the bay, but is only

drawn on in case of emergency. The electric light plant consists of a 25-kilowatt

generator connected with a 9 x 10-inch engine, this equipment having ample capacity

to meet requirements.

The boilers are installed in two brick buildings, the largest of which adjoins the

engine room and contains four 2o0-h.p. McDougal return tubular boilers fired with

furnace gas which enters the boiler room through an overhead main. In the smaller

building alongside are placed two additional McDougal boilers of 150-h.p. each, also

fired with furnace gas. All boilers have separate stacks, the whole installation

developing 1,300 horse power and delivering steam to the engine room at 125 pounds
pressure. Coal is used for auxiliary firing, but very little is consumed.

The cast house in front of the furnace is built of brick with heavy wall pilasters,

and is 165 feet long by 40 feet wide. The walls are erected on solid concrete founda-

tions faced with granite, and are provided with large sliding doors to facilitate the

removal of the pig iron and scrap. The roof is constructed of steel and wood, cov-

ered with fire proof cement. Ail the iron is cast in sand moulds, the pig beds being 5

feet above the yard level, and after being cooled and broken the iron is thrown on

cradles suspended from an overhead trolley and conveyed through the end doors of

the house to a transfer platform where it is loaded direct in cars for shipment, or

may be taken to the iron storage yard. During the open season of navigation a

large amount of bessemer iron is shipped by boat to The Algoma Steel Company, the

iron cars as they are loaded at the furnace being transferred to the dock and the boats

loaded by means of the McMyler cranes.

Slag is handled hot in two 10-ton Dewhurst slag ladles,—one side-dump and one

end-dump,—and is conveyed to tbe outskirts of the yard where it is used for filling

purposes. The ladles are provided with interchangeable thimbles of cast iron, and
when dumped the skull of congealed cinder falls out itself, doing away with the

necessity of cleaning the ladles.

About 17,500 cubic feet of air per minute is delivered to the furnace through
eight oj-inch tuyeres at 6^ to 7^ pounds pressure per square inch, the blast tem-
perature averaging 1,100 F. The furnace makes on an average 115 tons of bes-

semer iron daily, on a fuel consumption of 2.800 lb. of coke per gross ton of pig,

from an ore mixture yielding practically 48 to 50 per cent, of pig iron. The charge
is made up as follows:—

Coke 6.000 pounds
Ore 9,200
Dust fifO "
Mixed scrap SOO "
Limestone, average 3.500 "

From 5 to 10 per cent, of the ore charge is blown out on top and after being
thoroughly wetted down this dust is recharged in small amotmts, forming a constant

item on the charging sheet. "WTien running on Bessemer iron, the slags made will
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Canada Iron Furnace Company. Line^ of blaei furnace.
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average 34.5 per cent, silica with 9.5 to 10.5 per cent, of alumina. On foundry iron

the silica is reduced 1 to 2 per cent., and the alumina increased a correspondingly

approximate amount.

The following is a list of actual analyses of the Bessemer iron made in one day's

run :

'//
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It is the intention of the company to build a second blast furnace with a capacity

of 200 tons per day in the near future. This new- stack, it is expected, will be about

75 or 80 feet high with an 18-foot bosh and 10 or 12-foot hearth, and will be equipped

with a modern skip hoist and charging gear. The iron will be cast in sand and

handled by an overhead crane carrying the combs to an hydraulic pig breaker.

The plans for this additional unit are prepared and but for existing conditions

in the general iron market, construction would now be under way.

To Mr. George D. Drummond, superintendent of the plant, I am indebted for

ail of the above information, and I take this opportunity of expressing my thanks.

The Deseronto Iron Company, Limited

The Deseronto furnace is excellently situated about half a mile south of the

town on the shore of the bay of Quinte. The plant was constructed during 1898, and

Deseronto Iron Company, Deseronto. View of blast furnace from ore docks.

on January 25th, 1899, was blown in with charcoal as fuel. The use of charcoal was

continued until the end of 1906, when the Standard Chemical Company, Limited,

also of Deseronto, manufacturers of charcoal and its by-products, found it extremely

difficult to obtain cordwood at reasonable prices and had to abandon its contract with

the furnace, which accordingly was blown out. It was then decided to manufacture
coke iron, and after making general repairs on the plant all round, and increasing

the furnace bosh a foot in diameter, another campaign was started on September
J 6th, 1907.

The fuel arrives by rail from the Connellsville district in Pennsylvania. This

coke is of special low sulphur content, as the furnace (modelled on charcoal lines) is

not adapted for the eflScient removal of that element. The coke is shipped in hopper

bottom steel cars and arriving at the plant, is forked into the charging buggies, or

may be dumped from a trestle on stock piles alongside the furnace.
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The ores are obtained chiefly from th» American Lake Superior ranges, arriving

via the Welland canal, and are unloaded at a 500-foot trestle dock 35 feet high

extending outwards at right angles to the shore line. This trestle with 16 feet of

water alongside, is provided with a McMyler hoisting drum opierating three unload-

ing whips equipped with ordinary hand filled buckets. The loaded buckets are

dumped into a chute delivering to 6-ton cars, which run by gravity down the dock

irestle to the ore bins, and after being dumped are returned with the assistance of

a counterweight suspended at the water end of the trestle. The unloading plant as

It stands has a capacity of 100 tons per hour. Attempts were made at various times

to utilize the magnetites from Belmont, Blairton and other localities along the

Central Ontario railway, but owing to the percentage of sulphur contained in these

ores, shipments were few and far between. However, the opening up of the deposits et

Bessemer controlled by The Mineral Range Iron Mining Company afiForded further

opportunity of utilizing native ore, and in consequence some shipments from these mines

have been received.

Linu'st-one obtained from cuttings along the Bay of Quinte railway between

Strathcona and Yarker, is crushed at the furnace to about 2i-inch size by a 10 x 22-

inch Blake crusher, driven by a 25-h.p. engine; the crushed stone is then elevated

by a bucket conveyor to storage bins in the stock house and may be chuted into the

rharging buggies as required.

Approximate analyses of the ores, coke and limestone used by the company are

civen

:

Material.
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Deseronto Iron Company. General view of works, showing ore unloading docks.

Deseronto Iron Company. Interior of cast house. ^
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The furnace is hand filled, stock being hoisted by a pair of vertical elevators,

belt driven from a horizontal engine through line shafting, with fast and loose pul-

leys. The ore bins, of which there are seven, are located in a wooden building 206

t'eet long by 90 feet wide, extending shorewards from the ore docks. The bins have

a total capacity of 18,000 tons, and are connected to the furnace elevators by the C.

W. Hunt system of narrow gauge track. The charging buggies running on this

track will hold about 800 pounds of ore and are trammed from the bins to the furnace

weigh scales, then elevated to the top and dumped.

The iron is cast in sand beds in front of the furnace, the cast house being 98 x

43 feet in plan. After the pigs are cooled and broken, they are conveyed in wheel-

barrows to the grading platform, each bed being graded separately, and they are

then shipped direct, or piled in the storage yard. Before the iron leaves the cast

house, two samples are taken from each bed and combined, the combined samples

from one bed being added to the samples of the next, making one average sample for

every two beds; thus if there are 6 beds there will be three final samples, full analyses

being made on each final sample. This method of sampling, although laborious gives

very accurate analyses of each cast, and is satisfactory alike to the company and to

the customer.

Analyses of iron made by the Deseronto company are as follows

:

Grade.
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Deseronto Iron Co. Blast furnace lines.
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The Atikokan Iron Company, Limited

Of late years considerable attention has been given to ilie deposits of iron ores

that are found in the Thunder Bay and Rainy River districts of northwestern Ontario.

Various projects were put forward for the utilization of these ores, but it remained tor

The Atikokan Iron Company, Limited, organized in 1905, to demonstrate the practi-

cability of roasting and smelting the high sulphur magnetites of the Atikokan range

for the production of foundry iron.

The furnace plant of this company is located on the western extremity of the town

of Port Arthur and is built fronting the shore line of Thunder Bay. Considerable

difficulty was experienced in securing proper foundations, as the ground was low and

swampy, necessitating the driving of hundreds of 22-foot piles which were afterwards

capped with re-inforced concrete. The Company's property has a lake frontage of

1.800 feet with a depth of 3.000 feet, which is mostly muskeg and will be filled in with

furnace slag, granulated for the express purpose of yard making.

Atikokan Iron Company, Port Arthur. Ont. General view of works.

Construction was started in 1906. the furnace being .blown in on July 17th. 1907,

and continuing in blast until the 14th of December in the same year, when owing to

the unfortunate condition of the iron market, the works and mines were closed down
until the outlook improved for a more profitable disposal of the product.

Roasting: the Ore

The plant comprises a blast furnace with all modern improvements in the way of

stock handling apparatus, an ore roaster operated by the blast furnace gas, and a battery

of 100 beehive coke ovens.

The ore arrives in 50-ton drop bottom steel cars from the mines 131 miles southwest

of Port Arthur on the Canadian Northern railway, and is discharged from a trestle

to stock piles, or may be dumped direct to the bins feeding the roaster skip car. A
McMyler hoist equipped with an orange-peel grab bucket serves to load the stock ore

into cars, which are transferred over and discharged into the roaster skip bin.

The type of roaster adopted is the same as that in use at the Wiarton Furnaces,
New Jersey, the Lebanon furnaces of the Pennsylvania Steel Company and the English
plants of Bolckow, Vaughan and Company, Limited. Middlesbrough, and the Frod-
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ringham Iron and Steel Company, Limited. As the fuel used is the waste furnace
gases, economical engines, pumps, etc., are necessary in order to save fuel at the power
plant. The roaster is carried on steel legs supported by solid concrete foundations, and
is divided into 16 sections each containing separate combustion, roasting and chimney

Fig. 5.—End View of Stock Transfer WpipU Car. Fig. 4.— Sectional Elcvaiion of the Oro Roasting Kilns, Showing
.Ari-.insement of Clutmbci-s.

Atikokan Iron Company. Ore roaster and stock transfer weigh car.

chambers, the products of combustion passing through the ore to the chimney chambers

where they are drawn by two Stnrtevant 12-foot exhaust fans into a chimney. The

draft, being controlled mechanically, admits of adjusting the supply of air according

as the ore is fine or coarse, coarse ore requiring less air than the fine material.
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The ore is elevated to the top of the roaster by means of a steam skip hoist dis-

charging into an automatic railroad truck of the Mead-Morrison type, and is thence

transferred to the roaster bins from which it feeds itself into the roasting chambers. The

hot gases permeating the mass of ore boat it up to about 1,500 degrees F., driving off the

sulphur, and as the action is one of oxidation converting the magnetic oxide to the

peroxide form, corresponding to hematite, this change is beneficial in subsequent

smelting operations. The ore remains in the roaster 24 hours, each chamber holding

25 tons, and the sulphur is reduced from an average of 2.5 per cent, in the raw ore to

an average of 0.75 per cent, in the roasted product. The roasting chambers discharge

into bins provided at their bottom, the ore being delivered therefrom into an electri-

cally operated stock transfer scale car, which conveys the roasted ore to the furnace

skip cars. Provision is also made so that the roasted ore may be delivered into ordinary

railroad cars for shipment, the roaster being designed to permit of additional units

being added later if required, and the present hoisting equipment being of ample

capacity to meet any requirements in this direction.

Limestone is obtained from Kelly island in lake Erie, favorable rates being secured

on ore freighters which would otherwise return empty to the head of Lake Superior

from lower lake ports. The stone is unloaded at the Company's dock by 50-foot boom
McMyler hoists equipped with orange-peel grabs, and is transferred to the furnace

siding in drop bottom steel cars.

Coal for the coke oven plant is obtained from the New River and Crescent fields in

West Virginia, transferred to boats at Lake Erie ports, and unloaded in Port Artlnir

at the coal docks of the Canadian Northern Coal and Ore Dock company. The coal is

supplied to the iron company on contract by the Pittsburg Coal Company, Limited, of

Port Arthur, who control the dock company, the iron company taking the coal as

required from the dock pockets, in 6-ton hopper bottom electric lorries, and charging

it direct to the coke ovens. In this way the iron company avoids the trouble and

expense of storing a large amount of coal.

The coke ovens are erected between the furnace and the coal docks, and are con-

structed on piling, capped with reinforced concrete, this method of construction being

necessary from the nature of the ground on which the battery is built. The one hundred
ovens are of the ordinary beehive type, built back to back in a double row. Each oven

is charged with 4.5 tons of coal yielding about 2.8 tons of coke, a yield of 62.2 per cent.

The coke is drawn by hand labor and loaded into hopper bottom cars which are trans-

ferred over the coke pockets at the furnace. Forty-eight hour coke only is made, the

physical qualities being but fair, as it is soft and of dark color. The chemical analysis,

however, given in the following table, leaves notliing to be desired. The compositoin

of the coal, coke and limestone are also shown.

Material.
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made without disturbing the shell or its supporting columns. The furnace bosh is

equipped with bronze cooling plates of the Scott type, one row being placed below the

tuyeres. The hearth is protected by a 1-inch steel jacket cooled by outside water sprays

and is pierced for 9 tuyeres. Two slag notches are provided, one on each side of the

furnace ; one notch delivering the cinder over a short fall to an ordinary trough water

granulator, while the other may be used for flushing off into ladles. By having the two

notches the danger resulting from losing either of them is obviated.

The furnace charging apparatus consists of a double skip steam hoist and sealed

top of the Roberts revolving type, the top gear constructed and operated in exactly

the same manner as that described for B Furnace of The Hamilton Steel and Iron

Company, Limited. The skip cars, each of 125 cubic feet capacity, are filled by means

of an electrically operated scale car transferring the ore from the roaster and the lime-

Atikokan Iron Company, Port Arthur. View during construction of blast furnace and
roaster.

stone from overhead steel bins. The bin system consists of one large split coke pocket

provided with bottom chutes that deliver to either skip car, breeze being got rid of by

suitable screens, and 5 smaller pockets for limestone and ore. As the ore bins are located

at the bottom of the roaster, only two of the stock house pockets are utilized to pro-

vide against possible interruptions in the operation of the roaster. As distributed,

the storage capacity of the stock house pockets is as follows : coke 260 tons, ore 500 tons,

limestone 175 tons.

The furnace top is provided with a single 18-inch bleeder, and one circular explosion

door four feet in diameter. The downcomer is connected to the shell at one point and

at its lower end enters a centrifugal dust catcher of the Roberts type, the gas mains

from this collector leading to the stoves and boilers. The hot blast stoves are situated

in line behind the furnace, and comprise three Roberts-Cowper two-pass stoves 70 feet

21a M
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SCALEo^fEEX

Atikokan Iron Company. Lines of the blast furnace.
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high and 18 feet in diameter, each having 18,500 square feet of heating surface. All

valves are of the latest design, the hot blast and chimney valves being water cooled.

These stoves are capable of heating the blast to 1,600 degrees F., but under ordiary con-

ditions not over 1,200 degrees is maintained. The pyrometers for indicating tempera-

tures are placed in the superintendent's office, and were supplied by the Cambridge
Scientific Instrument Company, Limited ; they are of the electric recording type.

The boilers are installed beside the stoves, both being contained in a steel and corru-

gated iron building behind the furnace. The battery consists of four Atlas water tube
boilers of 225-h.p. each, manufactured by The Canada Foundry Company, Limited, of

Toronto. The setting is of special Dutch oven design for the purpose of burning the

furnace waste gases with efficiency, and has given very satisfactory results. Steam is sup-

plied to the engine house at 125 pounds pressure. The chimney gases from the boilers

and the hot blast stoves are taken by a steel draft stack 150 feet high and 8 feet in

diameter, erected on a solid concrete foundation behind the boiler room.

The engine house built alongside the boiler room is of brick and steel construction

and contains a disconnected cross compound condensing horizontal engine, manufactured
by the Southwark Foundry and Machine Company of Philadelphia, high pressure

cylinder 32 inches, low pressure 56 inches with 66-inch blowing cylinders and 48inch
stroke. The air valves are of the gridiron type operated positively, the air suction being

through a conduit under the base of the blowing cylinders leading to the outside of the

engine house, thereby providing a much drier air than if taken from inside the building.

The engine is designed so that either the high or low pressure side may be operated

independently. A jet condenser is arranged to operate with the waste water from the

furnace and stoves, or with lake water. The pumps for furnace and stove circulation

consists of two compound duplex steam pum.ps 14 x 32 x 14 inches with 20-inch water
cylinders, suction direct from the lake: the boiler feed pumps are two, 9 x 5 x 10-inch

of the ordinary plunger type. The pumping and condensing plant was supplied by

The Canada Foundry Company, Limited. The electrical equipment consists of two

75 kilowatt generators directly connected with a pair of Robb-Armstrong engines, the

system having ample capacity for all light and power requirements.

The cast house in front of the furnace is a steel and corrugated iron structure, 160

feet long and 55 feet wide provided with large sliding doors on both sides. The iron

is cast in sand beds about 10 feet above the level of the yard, and after being cooled and
broken is carried by hand labor to the side doors of the house and chuted to railroad

cars alongside, to be either shipped direct or stored as required.

While in blast the furnace was blown with a volume of about 12,000 cubic feet of

air per minute, through 4-inch tuyeres at a pressure of 5 to 7 pounds, the tempera-

ture of the blast being kept in the neighborhood of 1,200 degrees F.

The average output per diem was 110 tons, the highest tonnage made in any one

day being 132 gross tons. The fuel consumption during the campaign averaged 2,600

lb., per gross ton of iron produced.

In the foregoing analyses it will have been noted that the ore, coke and limestone

contain only small quantities of slag-forming ingredients and in order to secure a

sufficient volume of slag for the removal of sulphur it was found necessary to use a

certain proportion of gravel in the charge. This gravel is obtained from Nipigon Bay
near Port Arthur and is of the following analysis

.

FeoO,
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It is apparent that the ratio of ore to coke is very low. This is necessitated by the

fact that in order to keep the sulphur content of the iron within reasonable limits, the

furnace is run with a very hot basic cinder.

Analyses of several Atikokan slags are supplied below

:

SiO..
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from a 180-h.p. Canadian Westinghouse induction motor. There is also provided a

ehaper for machining heavy castings and a Norton grinder for general work. The open-

hearth furnace of 20 tons capacity is of the ordinary stationary type, charged by hand
labor. The fuel used is natural gas and oil, gas being piped to the plant from the

company's own wells near Port Colborne, but as the supply is rather uncertain an

auxiliary apparatus is installed at both furnaces for burning oil. The oil is stored in

tanks outside the building, and is pumped to the burners where it is atomized and blown

into the furnace by an air jet.

The open hearth department, contained in a steel and corrugated iron building

J 75 feet long and 75 feet wide, is at present equipped with one 25-ton hand charged

basic furnace of the stationary type. Foundations for a second furnace are in place,

and it is expected that this additional unit will be constructed at an early date. The
building is provided with a 40-ton Niles travelling crane for handling the ladles and
ingot moulds. Casting is accomplished by the bottom plate or group system, similar

to the method employed by The Hamilton Steel and Iron Company, the small sized

ingots being necessary as the rolling mill equipment does not include cogging or blooming
rolls.

After being stripped, the ingots are placed on small flat cars and conveyed to the

rolling mill, which is contained in another steel and corrugated iron building 300 feet

long and 100 feet wide, equipped with a 10-ton Niles travelling crane. A continuous

heating furnace placed at the entrance to this building, takes the ingots as they are

received from the open hearth department, and after being raised to a sufficient temper-
ature they are discharged on the tables of the 22-inch two-high roughing rolls, thence

to the hot shears. The slabs are then passed through a re-heating furnace and conveyed

to a 12-inch two-high finishing mill delivering to the cooling beds and shipping depart-

ment. The 22-inch mill is driven by a rope drive from an 800-h.p. Westinghouse 3-phas8

induction motor. The 12-inch mill is driven in the same way by a 500-h.p. Westinghouse
3-phase motor, both motors running on a 2.200 volt circuit.

Power is supplied from one of the electric generating companies at Niagara Falls,

the 3-phase current delivered at 12,000 volts being reduced to 2,200 for the rolling

mill by three Canadian Westinghouse step down transformers, and stepped down from
2,200 to 200 volts for the foundry and machine shop by three Packard transformers.

Thanks are due to Mr. D. H. Blaney, superintendent and works manager, who
conducted the writer through the several departments at the time of his visit.

Manufacturing Pig Iron in Eastern Ontario^*

The question of smelting the magnetic ores found in the eastern part of Ontario

has been in the past of general interest to all furnacemen operating blast furnaces in

the Province. As has been pointed out. much of the ore is unfortunately not of first-

class quality, being high in sulphur and in some cases rather silicious, so that, in

addition to its low initial value, heavy freight charges in transportation from mine to

furnace have added to the difficulty of its being smelted with profit.

Various projects have been put forward from time to time for the location of a

blast furnace at some lake Ontario port that affords railway facilities for transporting

the ore from the back townships, and although two such localities, viz: Kingston, the

terminal point of the Kingston and Pembroke railway, and Trenton, the terminus of the

Central Ontario railway, have been available for a number of years, the furnace plants

have not been built. The advantages of placing the blast furnaces at a convenient

lake port are twofold. First, the freight rates on ore are minimized, the greatest

length of rail haul not exceeding 90 miles as against a haul of 200 to 400 miles to more
western furnaces; and secondly, a central market location with ample transportation

means by rail or water for shipment of the ore produced. Notwithstanding the attractive

35 The writer wishes to make thankful acknowledgment to Messrs. Frank C. Roberts and Company of
Philadelphia, who kindly prepared all calculations.
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sites presented by easy communication with the iron mines and a growing market in a
populous manufacturing portion of the Province, there has been a noticeable hesitancy

on the part of ironmasters to embark in the business of iron smelting in Eastern
Ontario.

A battery of beehive coke ovens (by-products lost).

Conditions for the Industry

Doubts have been expressed of the probability of the district under consideration

being able to supply a blast furnace of modern dimensions for any great length of time.

It is true that the amount of merchantable ore mined is small, but if the furnace plant
were supplemented with a magnetic concentrating mill and probably an ore roaster,

numerous low grade deposits would become available, and the supply drawn from many
sources would in the opinion of the writer be amply suflBcient to meet all possible

requirements.

Limestones of good quality for blast furnace use are found in many localities

throughout the district, and in deposits of size that guarantee an ample supply being
delivered to the furnaces for not more than $1.00 per net ton. The Provincial Geologist,
Dr. W. G. Miller, is the author of a report published by the Ontario Bureau of Mines,
entitled "The Limestones of Ontario," which contains full and accurate information
concerning the deposits of limestones in the eastern part of the province.

The question of fuel is of paramount importance, as it controls in a marked
degree the final costs of the pig iron manufactured. It is idle to speculate on the
use of charcoal, because cordwood for its making can not be obtained in quantity nor
at reasonable prices, therefore the only alternative is coke fuel. The problem may be

mMM
!l,V . .^ , ^> . i,
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The^Otto Hoffman by-product coke oven (by-products saved).

solved in two ways : either by importing coke direct from the Pennsylvania fields in the

United States, or by importing coal and manufacturing coke in by-product coke ovens
If coke is imported, it may be brought in via Niagara Falls and will cost approximately
$5.50 per net ton f.o.b. furnace. If it was decided to manufacture coke, the necessary
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coal could be shipped to Charlotte, New York State, transferred to boats and unloaded

at the oven docks on the Ontario side for about $2.75 per net ton, and the cost of

coke manufactured therefrom would approximate .*3.86 per net ton delivered to tho

furnace. The installation of a by-product coke oven plant which would have to be

equipped with labor-saving coal and coke handling machinery, would require a good

deal of capital, but as the use of this coke manufactured alongside the furnace plant

means a saving of ?1.64 per net ton over the use of imported coke the return on the

capital invested would be considerable. It is assumed that by-product coke ovens

would be more desirable than the ordinary beehive type, as the saving of the distilla-

tion products is not only in keeping with the modern practice, but is absolutely essential

for the economic production of coke from high priced coal.

The cost of the ore mixture at the furnace will depend directly upon the mining

and concentrating costs of the low grade ores. If a roaster is erected in conjunction

with the furnace, a considerable amount of high sulphur magnetite could be treated

therein without resort to the concentrating process. This complicates matters slightly,

and it might be found more profitable to concentrate all ores with subsequent nodulizing

or briquetting. However, it will be assumed that from 50 to 60 per cent, of the ore

mixture will consist of nodulized or briquetted concentrated ores, which will cost say

$4.00 per net ton at the furnace, and that the balance of nigh sulphur ores when
roasted will cost approximately 52.60 per net ton at the furnace. It is also assumed

that the blast furnace will be of 250 gross tons capacity per 24 hours and equipped

with all modern labor saving appliances.

The following costs of production and estimated profits were prepared by the well-

known firm of Frank C. Roberts and Company, of Philadelphia, Pa., and Middles-

brough, England, blast furnace designing and constructing engineers. This engineering

company has of late completed the erection of two modern blast furnaces in Ontario,

namely. Xo. 1 stack of The Atikokan Iron Company at Port Arthur, and B furnace

of The Hamilton Steel and Iron Company. Descriptions of these furnace plants will

be found elsewhere in this report, and it may be stated that both The Atikokan Iron

Company and The Hamilton Steel and Iron Company are well pleased with the con-

struction and operating eflBciency of their furnaces. The figures quoted in this estimate,

should (it is hoped), demonstrate that the smelting of eastern Ontario magnetites can

be made a profitable undertaking if carried out along the linee suggested. The esti-

mate may be considered a conservative one, as it comes from an enginering firm, po??-

3essing valuable experience in the manufacture of iron, and there can be no doubt that

it fairly represents the expected profits accruing from such an industry.

The following explanatory letter from Mr Frank C. Roberts should be studied in

conjunction with the estimate :
—

Philadelphia. April 1, 1908.

Dear Sir,—We are sending you to-day the following:—
1st. Estimates of cost of production of pig iron and coke.
2nd. Blue print of drawing No. 3603—General arrangement of blast furnace and

coke plant.
3rd. Blue print of drawing No. 3188—General plan. Atikokan Iron Company.
In connection with the foregoing, please note the following :

—
By-Prodiirt Coke. The estimates of cost of producing coke, etc., are based upon

by-product ovens with the complete chemical plant required for the recovery of the
various by-products mentioned in the statement of cost of production. "We have
assumed a cost of coal of $2.75 net per ton ; should you decide to use any other price,

it would be a simple matter to make the correction in the estimate.
It should be borne in mind that the cost of by-product coke will be largely influ-

enced by the price to be obtained for the surplus gas. We have assumed 15 cents per
thousand cubic feet, but if it is possible that the gas can be sold for illuminating pur-
poses, the price may be in excess of this amount.

Pig Iron. The estimate of cost of 8700,000 is not that which would ordinarily
apply to a furnace plant. In most cases an estimate of the cost of a furnace plant includes
the furnace with its equipment, but does not embrace such items as spare parts, office
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building, laboratory, yard tracks, etc.j etc. We have thought it best in this case, how-
ever, (since it is an entirely new operation) to include everj'thing necessary for the
operation of the plant ; as a consequence, the estimate of cost is considerably higher
than it would otherwise be. It frequently happens that a furnace plant is built as an
addition to a plant already in existence, so that many of the items included in the
estimate under consideration, do not need to be taken account of.

It is also to be noted that the estimate includes a roaster having a capacity of about
400 tons, whereas only 200 tons of roasted ore are needed. If it is thought wise to

instal roaster capacity for 200 tons only, the estimate would be reduced about $20,000.

Iron Ore. It is assumed that of the 450 tons of ore required per day, 200 tons
will be obtained from the Coe Hill, Robertsville. Calabogie and Glendower mines, and
that this ore will require roasting. If ten cents per ton be allowed for roasting, this ore
will cost at the furnace $2.60 pQr ton based upon the prices you gave us.

The remaining 250 tons have been assumed to be nodulized concentrates at $4.00
per ton. The cost of this mixture would approach $3.37 per ton. It is quite probable
that the mixture finally used would not be that given above, but for the present pur-
poses we think that the price of $3.50 per ton is sufficiently near the average price to

warrant its use.
General. It is to be noted in connection with the estimates of cost that they are

based upon the assumption that there will be no extraordinary expense incurred in

foundations or in water supply.

Estimated Profits. You will notice that we have not inserted the bounty on pig
iron and as a consequence the profits are not completely shown or the return on the
investment. We are not familiar enough with the situation to insert this item, and
therefore leave it for you to do; kindly advise us of what addition you will make in
order that our records may be clear.'*

If any statistics are available giving the price of foundry iron in Eastern Ontario,
for any term of years, you might find that the price of $16.75 given in our statement is

too low and that profits to be expected from a blast furnace would be greater than those
shown.

In connection with the coke we have shown the profit over the selling price named
by you for coke at the proposed site.

Blue Prints. Drawing No. 3,603 shows an arrangement of two furnaces with coke
plant capacity for both; the furnace to be first built, together with coke plant, roaster,

etc., are shown in heavy lines, whereas the second furnace, coke plant, etc., are shown
in dotted lines. We have indicated the plant as located alongside of a dock, but have
not included in our estimates, either the value of the land or the cost of the dock.

Drawing No. 3188 shows the general plan of the plant of The Atikokan Iron Com-
pany, and we are sending it to you, thinking that it may interest you in connection
with this matter.

In accordance with your instructions our figures are based upon the plant being
built at , Ontario.

Should there be any further information that you desire, kindly let us know.

Yours truly,

(Signed) Frank C. Roberts & Co.

P.S.—We wish to particularly call your attention to the fact that costs of produc-
tion carry a depreciation charge of 5 per cent, of the cost of the plants—both coke
and furnace.

F. C. R.

Cost of Manufacturine By-Product Coke

Capacity 300 net tons per 24 hours.
Yield in furnace coke 73 per rent.
Daily coal requirements 411 net tons per 24 hours.
Cost of coal alongside of dock S2.75per net ton.
Estimated cost of coke plant |775, 000.00
Operating cost of plant

;
per net ton coal-

Coal unloading 080
Labor. oflBee expenses, etc 311
Supplies 080
Electric Current 031
Water 008
Repairs 120

Total 630

36 The writer has inserted the bounty rate of 90 cents for the year 1910, and has added calculation of
profits without considering the bounty, using Connellsviile and by-product coke. The bounty Act of 1907 will
terminate with the end of the calendar year 1910.
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Cost of .Manufacturing By-Product Coke.—Coatinued.

Dailv Expt-nditures :

411 net tonsof cohI at $2.75 $11:50.25

Operating cost at tsJ per ton 25«.93

Depreciation. 5 percent IIU.OO

$1499.18

Daily Receipts:
6 gals., tar per net ton coal—

246C gals, at 0.018 44.39

Z^l lbs. N Hs per net ton coal—
' 1336 lbs. at 0.08 106.88

411 gals, beniole at 0.15 61.65

2250 cu. ft. surplus gas per net ton coai—
924, 750 cu. ft. at 0.15 138.71 351.63

Daily cost 300 net tons furnace cokeat ovt-ns $1147.55
Cost'per net ton of coke at ovens 2.^2

Delivery to furnace 04

Cost of coke per net ton delivered at furnaie 3.86

Cost of Manufacturing: Foundry Pie iron

Capacity required 250 gross tons per 24 hours.
Number of furnaces One.
Cost of ore per ton delivered at furnace $3.50 per gross ton.

Ore per ton of Iron 1.8 per gross ton iron.

Cost of ore per gross ton of iron S6.30

Cost of by-product coke at furnace 3.>« per net ton.

Coke per"gross ton iron 2400 lb.

Cost of coke per gross ton iron $4.63

.

Cost of limestone at furnace 1.00 per gross ton.

Limestoue per gross ton iron 1200 lb.

Cost of limestone per gross ton iron 54

Estimated cost of furuace plant, including roasters 8700,000.00

Cost of manufacture with by-product coke

:

Ore mixture $6.30
Limestone ^
Coke, (by product) 4.63

Incidentals, supplies, etc 50

Relining : 25
Labor 80

Salaries, oflBce expenses, etc 25

Depreciation, 5 per cent 40
2.20

Cost of pig iron per gross ton $13.67

Cost of manufacture with Connellsvillecoke :

Or« mixture 6.30

Limestone 54

Coke. 2400 lbs. at 85.50 per net ton 6.60

Labor, supplies, etc., as above 2.20

Cost of pig iron per gross ton S15.64

Cost oJ Plant :—
Furnace plant proper $625,000.00

Roaster, 400 tons capacity 75.000.00 $700,000. 00

By-product coke plant, capacity 300 tons daily 775,000.00

Total cost $1,475,000.00

Estimated Profits

Pig Iron: —There are no available records of the prices at which pig iron has been

sold in eastern or central Ontario for a period of years. It would seem conservative

to base the estimate of profits on the average price of No. 2 foundry at Chicago for the

ten years 1S97-1906. The published records of the Iron Trade Review give this average

as $16.7.5 f.o.b. Chicago. If we assume this as the average price, f.o.b. eastern Ontario
points the profits will be as follows:—

Uxing Connellsville coke and including bounty of 1910 :

Average price No. 2 foundn,- at furnace $16.75 per gross ton.

Cost with < 'onnellsville coke 15.64

Profits per ton 1 11

Annual tonnage. (345 davs) K6.250 gross tons.

Profit, (annual) S6.2.tO tons at $1.11 $ 96,737.50

Bounty, 86,250 tons at .90 for year 1910 77,6-25.00

$173,362.50

Return on Investment of $700.000 24.76 per cent.

Without the bounty, using Connellsville coke :

Average price ofNo. 2 foundry at furnace $16.75 per gross ton.

Cost with Connellsville coke 15.64

Profit per ton 1-11

Annual tonnage (345davsi 86.250 gross tons.

Profit, (annual*, 86,250 grass tons at $1.11 $95,737.50

Return on investment of $70C.000 13.67 percent.
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Coke:^—-Assximing that the selling price ot Connellsville coke at the furnace, i.e.,

$6.50. be charged against the furnace operations and credited to the coke plant, and
that the cost of production is as per statement, the yearly profits from the coke plant
would be as follows :

—
Selling price at the furnace per net ton $?).bO

Cost of production 3.86
Profit per ton 1 .64

Annual tonnage. (345 davs) 103,.iOO tons.
Profit, (annual), 103,500 tons at $1.64 $166,014
Return on investment of $775,000 21.5 per cent.

Profits from combined coke and furnace plant, (with the bounty)

:

Year]V profit from pig iron ; $95,737.50
Bounty 77,625.00

$173,362..50
Yearly profits from coke plant 166,014 .00

Total yearly profits $339,376.50
Return on Investment of 81,475.000.00 23 per cent.

Profit* from combined coke and furnace plant, (without the bounty) :

Yearly profits from pig iron S 95,737.50
Yearly profit from coke plant 166,014.00

Total yearly profite S261, 7.51.50

Return on investment of SI, 475,000 17.74 per cent.

In the opinion of the writer, the average price for No. 2 foundry iron, given in the

estimate at $16.75, is considered too low, and therefore does not truly represent the

situation. In connection with this the following letter will be of interest:—

Philadelphia, Pa.. April 6th, 1908.

Dear Sir,—Referring to our recent letter, we would be much obliged if you would
let us know what you find the average price of No. 2 Foundry Pig Iron to have been
at for the last ten years. Please state whether this is per net or per gross ton. In
addition, if you can do so, kindly give us the average price per net ton of Connellsville
coke at for the last ten days.

In showing the profits in the operation of the furnace, the average prices both
for coke and pig iron should be used. We think that the statement made by us is hardly
fair to the situation, since it gives a low price for iron and a high price for coke. In
other words, a statement of the profits to be expected from the furnace, based upon
average prices for both coke and pig iron, would show the furnace to be a better invest-

ment than our figures indicate.

Yours very truly,.

Frank C. Roberts & Co.

An effort was made to obtain reliable data on this point from a well-known firm

of iron and steel merchants doing business in Ontario, but the request was not granted.

However, definite information was secured from consumers who stated that during the

past ten years they had paid a maximum of $25.00 and a minimum of $17.00 per gross

ton of foundry iron delivered at their works ; the average price per gross ton of No. 3

foundry being in the neighborhood of $19.00. It should be pointed out that these

figures are not ofiBcial trade price averages, as they are representative of one or two

cases only. During the present depressed condition of the iron market, the price for

No. 2 foundry in eastern Ontario will approximate $17.00 per gross ton.

The figure of $5.50 per net ton for Connellsville coke delivered, is taken at a maxi-

mum, but it is quite possible that this price could be reduced if large quantities were

contracted for.

Pig Iron and Steel by the Electric Furnace

Of late years a great deal of attention has been paid to the manufacture of certain

ferro alloys, pig iron and steel by the electric process. No attempt will be made here

to give detailed descriptions of the various electric processes, but rather a short sum-

mary of what has been accomplished in this direction, within the Province of Ontario,

during the past few years.

Until 1904 very little had been heard in Canada about the electric furnace and

its application to the manufacture of iron and steel, and it remained for Dr. Haanel,
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of the Mines Department, Ottawa, to bring this new phase of metallurgy before the
public in a most interesting publication, entitled "Report of the Commission
Appointed to Investigate the Different Electro-Thermic Processes for the Smelting of

Iron Ores and the Making of Steel, in Operation in Europe." This report not only
furnished full descriptions of the various electric furnace plants operating in Europe,
but also supplied complete data covering tbe costs of production, together with
mechanical and microscopic tests of the steels produced by several different processes.

During the winter ot 1905-1906, a small experimental furnace was erected and
operated at the plant of the Lake Superior Power Company at Sault Ste. Marie. This
test, extending for about a month and a half, was conducted under the supervision

of Dr. Haanel, who was assisted by Dr. Heroult in the design and subsequent opera-
tion of the furnace. The result of the experiment was the production of about 55 tons

of pig iron from various ore mixtures, some of which were high in sulphur. Not only

was foundry iron of good quality made, but the production of pig iron containing

nickel and titanium was accomplished with very little trouble. Full data covering the
results obtained from the series of tests conducted at Sault Ste. Marie have been
published by the Mines Department, Ottawa, and can be obtained by any one interested

enough to make application for a copy.^' The experimental plant used by Dr. Haanel
was subsequently purchased by The Lake Superior Corporation, who operated it for

some time, producing in the neighborbood of 150 tons of nickel pig.

During the experiments at Sault St-e. Marie, Dr. Haanel had associated with him
Mr. R. Turnbull, an expert in the design and operation of electric furnaces. In July

1906 Mr. Turnbull undertook the erection and operation of an electric furnace in

Shasta county. California, for Mr. H. H. Noble, a resident of San Francisco. The
results of this trial have been given in "The Mining World'' of Chicago," and also

by Mr. Turnbull himself in Vol. XI of the Journal of the Canadian Mining Insti-

tute.*' After returning from California, Mr. Turnbull. with Mr. R. H. Wolff, of Nf>w
York City, organized the Electro Metals Company, Limited, with headquarters at

Welland, Ont.. for the production of pig iron by the electric process. The site was

particularly well chosen, for not only were transportation facilities first class, but also

the proximity to Niagara Falls assured the securing of electric power at reasonable cost.

The original idea of manufacturing pig iron at Welland was not carried out at

first because of expected improvements that were being made in a new type of furnace

designed by Dr. Heroult, and until Dr. Heroult's furnace had been tested, the Welland
plant was operated for the production of ferro-silicon, with the expectation of manu-
facturing ferro-ctrome and ferro-tungsten at a later date. This spring construction

on a 400-h.p. furnace for the smelting of iron ores was started, and if the experiment

is successful, it wiU be followed by the installation of a much larger furnace.

In vievr of the interest evinced in the production of iron and steel electrically, it

may be worth while to indicate in what manner successful results may be expected, and
explain some of the advantages and disadvantages of the process. The following

extracts are taken from a paper read by Dr. Stansfield of McGill University before The
Canadian Mining Institute in March, 1908. and the writer wishes to make grateful

acknowledgment of Dr. Stansfield's permission for the unrestricted use of tis valuable

monograph."

The Electric Process of Steelmaking'

In the ordinary metallurgy of iron the ore is smelted in a blast-furnace with coke,
producing pig-iron. This is an alloy of iron with some 2 to 4^ per cent, of carbon, i to

4 per cent, of silicon and small quantities of other elements. It is decidedly more

*^ Preliminarr Report, on the Experinrsents made at Snult Ste. Marie. Ont.. under Government ansnices. in the
.smelting of Canadian iron ores by the Electro-thermic Process, by Engene Haanel. Ph. D., Pept. of Mines, Ottawa

5* T>ie Mining World, Volume 27, page 197.

39 The Reduction of Iron Ores in the Electric Furnace, by R. Turnbull, St. Catharines. Journal of The
Canadian Mining Institute. Vol. XI.

« Possibilities in the Electric Smelting of Iron Ores, bv Alfred Stansfield, D. Sc, Montreal ; Journal of the
Canadian Mining Institute. Vol. XI.

f
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fusible than wrought iron or steel, and on this account is very suitable for foundry
purposes. Bessemer steel and open-hearth steel are made from pig-iron by removing
from it in the Bessemer converter, or the open-hearth furna<?e, a considerable proportion
of the carbon, silicon, etc., which it contains, the product being nearly pure iron,

retaining a little carbon and some manganese.
Crucible steel is used for tools. It contains about 1 per cent, of carbon, and is

made by adding the necessary amount of this element to pure varieties of iron or steel,

and melting the material in crucibles so as to obtain a perfectly sound product.
Electrical energy has recently been employed to replace, in such operations, the

heat which is ordinarily obtained by burning fuel. Electrical energy is somewhat
expensive, and it was naturally employed at first for the production of the more
valuable products, such as crucible steel, where the cost is of less importance. The
electrical production of cast steel for tools and similar purposes may be accomplished
in two ways:—(1) By melting down pure varieties of iron and steel with suitable
additions of carbon and other ingredients, just as in the crucible process, but using
electrical energy for heating instead of coke or gas ; (2) By melting a mixture of pig-

iron and scrap steel as in the open-hearth process, and removing the impurities, such
as sulphur and phosphorus so thoroughly, by repeated washing with basic slags, that

a pure molten iron is at last obtained. This can then be recarburized and poured into

moulds. Both of these methods are now employed commercially for the production of

good qualities of tool steel. The larger sizes of electrical furnace that have already

been constructed hold five or ten tons, while the crucible will only hold about 80 lb., and
the high efficiency of the electrical method of heating more than compensates for the
greater initial cost of electrical energy as compared with heat derived from fuel. The
resulting steel is found to be even better than crucible steel, and can be produced at

less cost. It is, therefore, only a question of time until the crucible process shall be
entirely replaced by the electrical process in all localities where electrical energy can
be producetl at a moderate figure.

Two forms ot electrical furnace have been used for making cast steel:—(1) The
Heroult steel furnace, which resembles an open-hearth furnace, through the roof of
which hang two large carbon electrodes. Electrical connection is made to these
carbon electrodes, and electric arcs are maintained between the lower end of each
electrode and the molten slag in the furnace, thus producing the necessary heat. This
form of furnace has been found to be very suitable for the second of the above processes,
that is. the one in which pig-iron and scrap ste^l are melted together and refined
until pure enough to convert into cast steel.

An entirely different form of furnace has been devised in which no electrodes are
required. This furnace consists of an annular shaped trough containing the steel. This
ring of steel acts as the secondary of an electrical transformer. An alternating current
i" supplied to a primary winding, and the primary winding and the ring of steel both
encircle an iron core, as in the ordinary transformer. The alte'rnating current in
the primary circuit induces a very large alternating current in the secondary
circuit, that is, in the ring of steel, and in this way enough heat is produced
to melt the steel. This type of furnace has been constructed lately in somewhat
large sizes holding as much as eight tons of steel and consuming 1,000 electrical h.p.
It is apparently well suited for the first mentioned process, that of melting down pure
varieties of iron and steel just as in the crucible process.

The amount of energy needed in these furnaces amounts to about 800 or 900 K.W.
hours per ton of steel, using cold stock, or 600 or 700 K.W. hours when the pig-iron,
which usually forms part of the charge, is supplied molten. This amount of electrical
energy would cost more than the coal used in producing the same amount of steel in
the open-hearth furnace, but the resulting steel is far more valuable than the open-
hearth steel.

The above short account of the production of crucible steel in the electric furnace
has been introduced, as this is the only commercial process for the production of iron
or steel which is at present in operation. The present paper deals rather, however,
with the electrical smelting of iron ores.

Electric Methods of Making Pi(C Iron

In reducing iron ore to a metal, iron can be obtained in a relatively pure state,
such as wroueht iron, and this was the method adopted T>y the ancient metallurgists
in their small furnaces or hearths; but in the modern blast-furnace, with its higher
temperature the coke which is needed for the production of heat carburizes the
resulting iron, producing pig iron. In the electric furnace, however, fuel is not used
for the production of heat, since this is obtained electrically. Some carbonaceous
material must be added to the charse in order to eliminate the oxygen of the ore
yielding metallic iron, but the amount of this carbonaceous material can be regulated
so as to yield either pure iron, steel or pig-iron at will.
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Although this has been realized by the pioneers in the electric smelting of iron
ores, certain difficulties in the operation have led them to smelt the ore for the pro-
duction of pig-iron instead of for the production of steel, although the difference in

price of these materials would be sufficient to pay for all the electrical energy needed
for the direct production of steel from iron ore. and it is surprising that this more
attractive proposition has not gained more attention from metallurgists.

A number of experiments have been made on the direct reduction of steel from
iron ore in the electric furnace, but the most satisfactory work that has been accom-
plished relates to the production of pig-iron frm the ore, and this will be described
first. This work has been carried out by Heroult, Keller and others. The furnacea
they have adopted are similar to the one employed by Heroult recently in the experi-
ments at Sault Ste. Marie. This consisted of a vertical shaft similar to a small blast-

furnace, in which hung a central carbon electrode. The crucible ot the furnace was
lined with carbon and served as the other electrode, the electric current passing
between the hanging electrode and the molten metal in the crucible of the furnace. The
ore with fluxes and carbon sufficient for its chemical requirements, was fed in aronnd
the vertical electrode, and became heated and melted by the heat produced by the
passage of the current. The electric current in this furnace produces enough heat to
carry out the chemical reactions involved in the reduction of the ore to metal, and the
fusion of the resulting pig-iron and slag. The carbon is required for the reduction of
iron oxide to metal, and for the carburization of the metal to form pig-iron.

The Keller furnace is practically the same as the Heroult furnace, except that it

consists of two shafts instead of one and that these two shafts are worked in conjunction
with one another, the current entering through the vertical electrode in one shaft and
leaving by the vertical electrode in the other shaft. A connecting trough or passage
enables the electric current to flow from one part of the furnace to the other, and
serves to collect the resulting pig-iron and slag from both of the shafts. This furnace
has the advantage of using a higher voltage than the single shaft furnace of Heroult.
The results of operating furnaces of this class show a consumption of electrical energy
of about 0.3 h.p. year and about 800 or 900 lb. of coke or good charcoal per long ton of
pig-iron. Supposing that the general costs of operating this furnace and the blast-

furnace were equal, these figures would indicate that the electrical furnace would need
to obtain energy at a cost per h.p. year of less than that of two tons of coke in order
to compete with the blast furnace. Thus, if coke costs $3.00 a ton and electrical energy
$5.00 per h.p. year the cost would be about the same by the two processes, and with
power at $12.00 per h.p. year, the electric furnace could not compete with the blast

furnace unless the price of coke were as high as $7.00 per ton. In considering these

figures, it should be remembered that the heating power of one electrical h.p. year is about
the same as that of three-quarters of a ton of good coal or coke, assuming that the

latter is completely burned. Looked at from this point of view, it will be obvious that

even these small and admittedly imperfect electric furnaces are more economical, that
is to say, they use the heat better than the large blast furnaces.

Advantages of the Electric Furnace

The electrical furnace possesses certain advantages over the blast furnace, which
in some cases may over-ride the high cost of electrical power. One is its ability to use

without much trouble ores of a sandy or powdery character. This ability depends upon
the absence of a blast in the electrical furnace. In the blast-furnace powdery ores are

liable to be blown out of the furnace by the blast, or they obstruct the passage of

the blast through the furnace. In the electric furnace there is no blast introduced._ and
these difficulties are less serious. Another advantage of the electric furnace is in

regard to the smelting of titaniferous and other difficultly fusible ores. In the blast-

furnace these ores are liable to give trouble on account of the slag becoming pasty, but

in the electric furnace it is possible to obtain a higher temperature and thus to^ over-

come any difficulty of this kind. The high temperature which can be obtained in the

electric furnace is advantageous in regard to the treatment of sulphurous ores. In

the iron blast-furnace, the sulphur contained in the coke or the ore is prevented from

entering the pig-iron by the presence of lime and by maintaining strongly reducing

conditions in the furnace ; the lime then forms calcium sulphide, which passes into the

slag. In the electric furnace it is posible to obtain higher temperatures, thus enabling

a larger proportion of lime to be used, and even more strongly reducing conditions to

be obtained than in the blast-furnace. Large amounts of sulphur can, therefore, be

eliminated in the electric furnace, as has been shown in the experiments at Sault Ste.

Marie.

Another point in favor of the electric furnace is that it does not require, as the

blast-furnace does, a very high quality of coke for fuel. In the blast-furnace a soft

or powdery coke becomes crushed and obstructs the action of the furnace, and is less
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efficient than a harder variety; but in the electric furnace, where the coke or charcoal
is needed merely as a chemical re-agent, any convenient form of carbon can be empluyfrl—coke, charcoal or small anthracite—and probably in improved furnaces even such
fuel as peat, sawdust or soft coal could be utilized for reduction.

Difficulties yet to be Overcome

Looked at from a commercial point of view, the electric turiiace produfiniz; pijj-iron
has many difficulties to overcome before it can compete successfully with da- l>last-
turnace. One very important difficulty is the small scale on which tHe electric furnace
has so far been constructed. It will be seen from the account of the Heroult furnace
that the height of the shaft of this furnace is limited by the length of the electrode
which is introduced into it. More recent furnaces have been designed by Dr. Haanel
and by Mr. Turnbull, in which this difficulty has been overcome by a system of inclined
or lateral shafts down which the ore passes, so that the electrode doe's not hang down
the whole height of the ore column. Another weak point in the construction gf the
electric furnace is that no provision has been made for utilizing the carbonaceous gases
which escape at the top of the furnace. In the Turnbull furnace already referred to,
it is proposed to utilize the gas by burning it in a rotating tube furnace down which
the ore passes before it enters the electric furnace and is mixed with the charcoal. In
this way the heat available in this gas will be utilized, and an economy in the working
of the furnace may be expected

In view of the importance of reducing the consumption of fuel and electrical energy
to the lowest possible point, the writer has calculated what could be expected in this
way if the gases arising from the reaction between the charcoal and the ore were used
partly for the reduction of the ore and partly for pre-heating the ore. Such a result
could be attained in a furnace consisting essentially of three parts. In the upper part,
the otherwise waste gases are burned by air introduced there, and communicate their
heat to the incoming ore to which the fluxes but not the charcoal have been added. In
the middle portion of the furnace, the gases arising from the lowest portion, which may
bo considered to be wholly carbon monoxide, react on the heated ferric oxide, if that
were the variety of the ore to be treated, and reduces it to ferrous oxide. The chnrcoal
is introduced in the lowest section of the furriace and completes the reduction of the
ore to metal. Electrical energy is introduced into this section of the furnace and serves
to melt the resulting pig-iron and slag, and to supply the heat necessary for the
preceding chemical reaction. The details of the construction of such a furnace have
not been worked out at present. In a furnace of this kind it can be calculated that
one ton of pig-iron can be obtained from an average ore by the use of 0.2 h.p. year of
electrical energy and about 600 to 800 lb. of coke or good charcoal. This includes a
reasonable allowance for loss of heat. A further allowance should be made for irreg-
ularity in the use of the electrical power, and taking this into account, we may consider
that one quarter of a h.p. year and 600 to 800 lb. of coke or charcoal would be required
for one long ton of pig-iron from the ore.

Considering these figures, it will be seen that the use of i electrical h.p. year will

save about J of a ton of coke, or that 1 electrical h.p. year should not cost more than
2f} tons of coke, if the electric furnace is to compete with the blast furnace. Thus an
electrical h.p. year at $12. Oi) would correspond to coke at $4.50 a ton. The consider-
ations previously mentioned in regard to the use of cheaper fuel and cheaper ore in the
electric furnace would also apply in this case, and with improved design and construc-
tion the size of the elevtric furnace may be increased so as to admit of a large and
economical output of pig-iron.

Cost the Dorrinant Factor

The direct reduction of steel trom the ore has been carried out by StassanO and
others, but no economical scheme for this purpose has ever been put into operation on
a large scale. The Stassano furnace consists of a chamber, about one metre cube, lined

with magnesite bricks. The ore. mixed with the necessarv fluxes and charcoal for its

reduction and made up into bri<|uettes. is placed in this chamber, and is heated by an
electric arc which is maintained above the ore. In this furnace it is possible to reduce
the ore to metal and to remove any impurities, such as sulphur and phosphorus, although
Stassano did not actually demonstrate this as the ores he employed were very pure.

The method of heating the ore is. however, uneconomical, and it was not to be expected
that commercial results could be obtained. Stassano still experiments with his furnace

but no longer uses it for the direct reduction of the ore.

Steel has also been obtained directly from the ore by Dr. Heroult in his electric

steel furnace mentioned in tVe early part of this paper, but he fonnd the process

uneconomical, and preferred to use pig and scrap as the materials for making steel in

his furnace. Experiments in the laboratory have been made at diflPerent times with

22 M.
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a view to the direct reduction of iron ore to steel. In this connection may be mentioned
the experiments of Messrs. Brown and Lathe in the metallurgical laboratory at
McGill, which were described in the last number of the Institute Journal.'" These

experiments are being continued this year, and the writer hopes to be able to com-
municate some interesting results at a later date.

In any operation for the direct reduction of iron ore to steel the following difficultie*

j»hould be borne in mind:—
1. The difficulty of eliminating sulphur when this is present in the ore, the blast-

furnace producing pig iron being far more efficient in this particular than a steel

furnace such as the open hearth. It may possibly be necessary on this account only
to use ores that are relatively free from sulphur in the direct production of steel.

2. Another difficulty lies in the different conditions required for the reduction of

the ore and the final refining treatment to which the resulting steel must be subjected.
Thus the operation of making steel must always be intermittent in character, while
the reduction of ore in the blast furnace is a continuous operatior*

Until these and other difficulties have been overcome, it is not likely that we shall

have any successful production of steel directly from iron ore on a commercial scale.

Nevertheless, the high price of steel as comyjared with pig-iron renders this proposition
particularly attractive to the electro-metallurgist. At present the most satisfactory

method appears to be that of reducing the ore to pig-iron in one furnace, and turning
this into steel in a separate furnace as in ordinary metallurgical practice.

The Lash Mixture for Making Steel

A company has been formed to exploit the Lash process of making steel, and a

description furnished by the company itself shows the essential feature of the process

to be a mixture of finely divided iron ore and carbonaceous materials such as coal tar

and coke, together with pulverized or granulated pig iron, sawdust and flux, in which

iron ore constitutes about 60 per cent, by weight. The claim is made that when charged

in the furnace the mixture needs only to be heated to a sufficiently high, temperature

in order to produce steel. A considerable saving is thus effected as compared with the

ordinary method of employing pig iron, either cold or molten, as the chief material of

steel. So far the Lash mixture has been used mainly in the open hearth furnace, but

it is stated that it can be successfully employed in the electric furnace as well.

Electro Metals Company, Limited

Few people are aware of the fact that the manufacture of ferro-silicon in the

electric furnace has been carried on at Welland in the Niagara peninsula for the past

year and a half

The company operating this plant is organized under the presidency of Mr. R. H.

Wolff, of New York City: Vice-President, Mr. R. Turnbull, of St. Catharines, Ont.,

with Mr. Walter Gaston, of New York City, treasurer and general manager. There are

also interested in the company, the Societe-Electrometallurgique Francaise of La Praz,

France ; Dr. P. Heroult also of La Praz, and one of the largest Canadian power com-

panies of Niagara Falls, Ont.

The company own about 40 acres of land south of the town of Welland, with a

frontage of over half a mile on the east side of the Welland canal, within easy com-

munication of the Michigan Central. Grand Trunk, Canadian Pacific and Wabash

railways. The present works are situated on the north side of the property next to the

plant of The Ontario Iron and Steel Company. The works comprise a large steel and

corrugated iron building, containing the electric furnaces, stock rooms, crushing plant,

etc., a transformer room with tower for the entrance of the high tension wires built

against the main building, a repair shop and a separate building containing the

electrode plant, where carbon electrodes are made of first class quality by a new process.

The offices, stores and laboratory are contained in one building placed at the entrance

to the property.

The plant is operated at present for the manufacture of ferro-silicon, and it is

expected to start manufacturing ferro-chrome about the beginning of July 1908. The

*! See Journal of the Canadian Mining Institute, Vol . X.
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company is now engaged in building a 400-h.p. electric furnace on a new principle for

the smelting of iron ore. This problem will, it is expectea, be thorougliiy thrashed out

at Welland with the assistance of Dr Heroult, and if the experiment proves successful,

larger furnaces will be built immediately. The company has other projects in view to

be exposed later, which will be of great interest to the electrometallurgical world.

The Electro Metals Company, Limited, was first of all incorporated with the idea

of building a large electric furnace for the smelting ot iron ores, but some later exper-

ience in this work led to a change of view. It was then decided to use the power in

the meantime for the making of the ferro-alloys, in the manufacture of which some of

the members of the company are experts, and instead of erecting the large furnace for

iron ore reduction, a smaller one has been built for experimental purposes. This new

furnace, but recently put into operation, is of 400 h.p., and has been constructed on

an entirely new principle suggested by the results obtained in Shasta county, Cali-

fornia, where Mr. lurnbull conducted a series of experiments on the electric reduction

of iron ores in 1906.

This experimental turnace designed for the use of a three-phase current is provided

with three electrodes, one corresponding to each phase, which are not embedded in the

charge and in fact do not touch it, as the heat is formed by an arc which strikes

between the electrodes and the charge. The electrodes are fixed, doing away with the

expensive and troublesome regulating apparatus, and also practically eliminating the

consumption of electrode, the arc being controlled by special transformers, giving fixed

watts, but allowing the volts and amperes to vary as the condition of the furnace may

demand. The waste gases can be either used for heating and partial reduction of the

charge before it enters the smelting zone, or may be allowed to escape and be collected

for other uses. If this furnace proves a success a larger one will immediately be built

at Welland with an estimated output of 25 to 30 tons per 24 hours.

The ferro-silicon furnaces of 1,500 to 1,000 h.p. each are four in number, and are

constructed after the ordinary type of Heroult furnace. Essentially, they consist ot

a cylindrical casing of wrought iron about seven feet high, lined with refractory

material, a large single electrode hanging vertically into the open top of the furnace.

The raw materials are shovelled into the furnace top and packed between the electrode

and the refractory lining, the ring of material gradually sinking as its lower end is

melted away with the heat formed by the passage of the electric current. The ferro

alloy tapped ©very few hours is allowed to cool in large cakes, then broken up by

hammer and packed in small kegs for shipment. From five to eight tons of ferro-silicon

are produced daily.

An average analysis of the product is as follows :
—

Silicon.



340 Bureau of Mines No. 4

v.—Bibliography

The following list refers to the literature on the subjects dealt with in this report:

Geological

The Report of the Royal Commission on the Mineral Resources of Ontario, 1890.

Notes on Iron Ores In Canada, by T. S. Hunt. Report of Geological Surrey M
Canada, 1866-1869.

Reports, 1891 to 1907, Ontario Bureau of Mines.

Ore Deposits of United States and Canada, by J. K. Kemp.

Report of the Iron Ore Deposits along the Kingston and Pembroke Railway in

Eastern Ontario; by Elfric Drew Ingall, M.E. Geological Survey of Canada, Volume XII.

Genesis of the Animikie Iron Range; by F. Hille, M.E., Port Arthur. Journal of

the Canadian Mining Institute, Volume VI.

The Exploration of The Ontario Iron Ranges; by A. B. Willmott, M.E., Sault Ste.

Marie. Journal of The Canadian Mining Institute, Volume VII.

The Supplies and Reserves of Iron Ores; by John Birkinbine. Journal of the

Canadian Mining Institue, Volume X.

The Iron Ores of Canada; by C. K. Leith. Journal of the Canadian Mining

Institute, Volume XI.

The Iron Ores of Ontario; by A. B. Willmott. Journal of the Canadian Mining

Institute, Volume XI.

The Moose Mountain Iron Ore Deposits: by N. L. Leach, Sudbury, Ont. Journal

of the Canadian Mining Institute, Volume XI.

Investigation of Magnetic Iron Ores from Eastern Ontario; by F. J. Pope, Trans-

actions American Institute of Mining Engineers, Volume 29.

The Limestones of Ontario; by W. G. Miller, Provincial Geologist. Part II., Vol.

XIII., 1904, Ontario Bureau of Mines.

Magnetic Concentration

The Concentration of Iron Ore; by John Birkinbine, M.E. Transactions American

Institute of Mining Engineers, Volume 17.

The Ball and Electro Magnetic Separator; by C. M. Ball. Transactions American

Institute of Mining Engineers, Volume 19.

The Wenstrom Magnetic Separator; by R. A. Cook. Transactions American Insti-

tute of Mining Engineers, Volume 17.

Progress in Magnetic Concentration of Iron ore : by John Birkinbine. Transactions

American Institute of Mining Engineers, Volume 19.

Practical Results in the Magnetic Concentration of Iron Ore; by W. H. Hoffman.

Transactions American Institute of Mining Engineers Volumt 20.

The Chase Magnetic Ore Separator; by H. S. Chase. Transactions American

Institute of Mining Engineers, Volume 21.

Magnetic Concentration at The Tilly Foster Mine; by F. H. McDowell. Trans-

actions American Institute of Mining Engineers. Volume 21

The Magnetic Separation of Iron Ore; by C. M. Ball. Transactions American

Institute of Mining EngineerE. Volume 25,

Notes on the Magnetization and Concentration of Iron Ores; by W. B. Phillips

Transactions American Institute of Mining Engineers, Volume 25.

Southern Magnetites and Magnetic Concentration; by H. S. Chase. Transactions

American Institute of Mining Engineers, Volume 2-5.

Recent Progress in The Wetherill System of Magnetic Separation. The Mineral

Industry, Volume 10.

Magnetic Concentration of Iron Ores; by J. "Walter Wells. Report Ontario

Bureou of Mines, Vol. XII., ' )03.



1908 The iron and 5teel Industry of Ontario 341

Magnetic Separation; by F. T. Synder. Journal Canadian Mining Institute,

Volume VII.

Magnetic Separation of Iror. Ore in Sweden. Engineering and Mining Journal,

Volume 83, page 889.

Magnetic Separation of Iron Ore in Norway. Engineering and Mining Journal,

Volume 83, page 1206.

The Ball and Norton Belt Magnetic Separator. Engineering and Mining Journal,

Volume 81, pages 75 and 1082.

Notes on Magnetic Concentration. Engineering and Mining Journal, Volume 83,

pages 149, 1107, 1248.

Magnetic Concentration at Mineville, New York State. Engineering and Mining

Journal, Volume 81, pages 1082 and 1084

Magnetic Concentration at Dunderland, Norway. Engineering and Mining Journal,

Volume 81. page 468

Magnetic Concentration at Lyon Mountain, New York State. Engineering and

Mining Journal, Volume 82, pages 863 and 916.

The Hibernia Concentrating Mill. Iron Age, August 3rd, 1893.

Practical Results at Dannemora Mines, Sweden, using the Wenstrom Separator.

Journal of The Iron and Steel Institute, Vol. 1, 1899, and Vol. 2, 1890.

Magnetic Concentration of Iron Ores by the Grondal Process, by P. McN. Bennie.

Journal Canadian Mining Institute, Volume 10.

Progress with The Grondal Process of Concentrating and Briquetting Iron Ores

;

by P. McN. Bennie. Journal Canadian Mining Institute, Vol. 11.

Investigations of Magnetic Fields with reference to Ore-Concentration ; by Walter

R. Crane. Transactions American Institute of Mining Engineers, Volume 31.

Metallurgical

The Use of Magnetic Concentrates in The Port Henry Blast Furnace; by N. M.
Langdon. Transactions American Institute of Mining Engineers, Vol. 20.

Use of Finely Divided Ores in the Blast Furnace. Journal of Iron and Steel Insti-

tute, Vol. 2, 1899.

Fine Ores in the Blast Furnace; by F. E. Bachman. American Manufacturer,

Vol. 77, page 530.

The Use of High Percentage of Mesabi Iron Ores in Coke Blast Furnace Practice;

by W. A. Barrows. Transactions American Institute of Mining Engineers, Vol. 35.

The Scott Method of Sintering Fine Ores. The Iron Age, February 20th, 1908.

Flue-Dirt and Top-Pressure in Iron Blast Furnace ; by F. Lewis Grammer. Trans-

actions American Institute of INIining Engineers. Vol. 34.

Flue-Dirt and Top-Pressure in Iron Blast Furnace; by F. Lewis Grammer. Trans.

American Institute of Mining Engineers, Vol. 34.

Preparation of Ores and Fuels for the Blast Furnace; by David Baker. Engineer-
ing and Mining Journal, March 21st, 1908.

The Nodulizing and Desulphurisation of Fine Iron Ores and Pyrites Cinder; by
Albert Ladd Colby. Journal of the Iron and Steel Institute, 1906, Vol. III.

A Process of using Flue Dust and Fine Ores. Iron Trade Review, Vol. 38, Part 2,

1905.

A Process for Converting Fine Iron Ores into Nodules. The Iron Age, Vol. 76, 1905.

The National Metallurgic Company. The Iron Age, Vol. 77, 1906, page 1321.

A Plant for Clinkering Flue Dust. Iron Trade Review, Vol. 38, Part 1, 1905.

The Manufacture of Pig Iron from Briquettes at Herrang. Journal of The Iron
and Steel Institute, 1904, Vol. 1.

The Use of High Percentage of Fine Ores in a Charcoal Blast Furnace ; by Henry
R. Hall. Transactions American Institute of Mining Engineers, Vol. 36.



342 Bureau of Mines No. 4

Improvements on the Mechanical Charging of the Modern Blast Furnace ; by David

Baker. Transactions American Institute of Mining Engineers, Vol. 35.

Special Forms of Blast Furnace Charging Apparatus; by T. E. Witherbee. Trans-

actions American Institute of Mining Engineers, Vol. 35.

A Decade in American Blast Furnace Practice ; by F. Louis Grammer, Transactions

American Institute of Mining Engineers, Vol. 35.

Notes on The Physical Action of The Blast Furnace; by J. E. Johnston, Jr.

Transactions American Institute of Mining Engineers, Vol. 36.

The Iron and Steel Industry of the Province of Ontario; by J. G. Parmelee. Journal

Canadian Institute Mining Engineers, Vol. XI.

Charcoal: The Blast Furnace Fuel for Ontario; by R. H. Sweetzer, Columbus, Ohio

Journal of the Canadian Mining Institute, Vol. 11.

Standard Texts on the Metallurgy of Iron and Steel

Principles of The Manufactiire of Iron and Steel; by Sir Lowthian Bell, F.R.S.

(Out of print).

The Metallurgy of Steel; by H. M. Howe.

Iron, Steel and other Alloys; by H. M. Howe.

The Metallurgy of Steel; by F. W. Harbard and J. W. Hall.

The Manufacture and Properties of Iron and Steel; by H. H. Campbell.

The Metallurgy of Iron and Steel ; by Bradly Stoughton.

The Metallurgy of Iron ; by Thos. Turner.

The Metallurgy of Cast Iron; by T. D. West.

Metallurgical Calculations, Part II., Iron and Steel; by Joseph W. Richards.

Electro Metallurgy

Report of the Commission, appointed to investigate the different Electro-Thermic

Processes for the Smelting of Iron Ores and the making of steel in operation in Europe

;

Dr. Eugene Haanel, Superintendent of Mines, Department of Interior, Ottawa.

Preliminary Report on the Experiments made at Sault Ste. Marie, Ont., under

Government auspices in the Smelting of Canadian Iron Ores by the Electro-Thermic

Process; Dr. Eugene Haanel, Superintendent of Mines, Department of Interior, Ottawa.

Possibilities in the Electric Smelting of Iron Ores; by Alfred Stansfield, D.Sc,
Montreal, Journ. CM. I., Vol. XI.

The Reduction of Iron Ores in the Electric Furnace ; by R. TurnbuU, St. Catharines,

Ont., Journ. C.M.I. , Vol. XI.

Electric Smelting of Iron Ore. The Mining World, Volume 27, page 197.

Text Books on the Electric Furnace

Electric Smelting and refining; Dr. W. Barchers. Translated by W. G. McMillan.

The Electric Furnace ; by Henri Moissan. Translated by Dr. Victor Lenheir.

The Electric Furnace, Its Evolution, Theory and Practice ; by Alfred Stansfield,

D.Sc.



INDEX

147

98
95

165

PAGE
A. A. island. Larder lake 11

Aberdeen tp., iron ore 204, 205
Abitibi Lake reg., gold 45

Abitibi Mining Co 38
Abit'bi river, kuolin 26

Accidents.
cause of, notes by Cor kill 60-62

report on 38-44

Acid Open Hearth steel 288, 289
Acreage tax 32, 33
Actinolite, production 7
Adams, George F 83
Adams, J 93
Adelaide Mining Co. 34
Adler, Mr 55
Agauni Cobalt Minee 34
AgKlomerate.
Red Paint river, photo .

.

. . 173
Agricultural land.
Algoma-Thunder Bay boundary line.

99, 100, 122
Xipigon Lake reg 173

Ahn, R. H 10
Airgiod Cobalt Mining Co 34
AL 402-408 iron Iocs., E. of Nipigon lake.. 146
AL 412-416 iron Iocs., E. of Nipigon lake.

146
Alder.
.Xlgoma^Thunder Bay line
Quinquaga lake, S. of

Alexander camp, Xipigon river
Algoma dist.

Geology of western boundary, report by
Parsons 93-135

Mining lands in. sales and leases 31
Algoma Custom and Smelting Co 79
A'goma Lead, Ltd 34
Algoma Mills. Alg., hematite 58, 79
Algoma Steel Co 23
Iron production 196
Xotes on plant, with photos 198, 290-299, 327
Rail storage plant, photo 191

Algonquin Larder Lake Mg. Co 34
Alguife. Spain 243
Allis-Chalmers-Bnllock. Ltd 276. 277
Allore, Allen 42, 44
Alluvial gold, Vermilion river 10
Alston, H. D. 64
American Cobalt Mines 36
American Consolidated Mg. Co. 34
American Smelting 4 Refining Co 16
Amey, H 93

Analysis.
Atikokan slags
Cial, W. Virginia
Cok9, W. Virginia
Connellsville

Ferro-silicon
Gravel, Nipigon bay
Iron made at Deseronto

Hamilton
Midland

Iron ore. Atikokan mine
Bessemer .

Chateaugay mine
Deseronto furnace
Hamilton furnace
Helen mine
Lake Superior ranges
Lebanon, Pa
Magnetites
Midland furnace
Mineville, N.T
Moose mt
Radnor mine
Wilbur mine

301,

325
321

291, 321
308, 314, 315

339
324
317
304

. 312
211
223
2S3
315
301
212
29)

261
273
308

. .. 248, 250
81, 219

221
225

PAGE.
Iron slag, Atikokan .. . 325
Limestones, Dundas . . 301
Hamilton, near 301
Kelly island 321
Michigan 291

Anglo-Canadian Cobalt Mg. Co. 34
Anglo-Canadian Petroleum Co. 38
-\nimikie formation
Iron ores in 205, 206
Thunder bay 158 161

.\nkerite.
Iron formations E. of L. Nipigon 144

Anthony Blum Gold Mines 62
.\nvil lake, Nip 18
.\nzhekumming Upper Manitoa) lake, B.

R. d 58, 62. 64
.\patite.

Magnetic conductivity of
.... 92
. . 53-57

. 34
.... 236

.. 17
6, 7, 26

. 36
36

26, 89

50
30. 33
30, 33

23

Smith mica mine
Ardagh, E. G. R
Argyle Silver Mg. Co
Arnold Hill iron mine, N. Y.
Arsenic.
Cobalt ores, price for
Statistics

Arsenic Lake Silver Mg. Co.
Ash Grove Mg. Co.
Ashland Emery & Corundum Co. .

.

Assay Office.

Report
Revenue

Atikokan, R. R. d., magnetite
Atikokan Iron Co
nates on plant, with plan and photos.

198. 319-325, 327
work by

Atikokan iron mine, notes.
sketch

Atikokan iron range, R. R. d
character of ore ...

production
Atrypa reticularis
Kenogami river

Atwood. James
Auld Si'ver Mines
Australia, silver production
A. W. Jacobs Cobalt Mines
Aznrite.
Campbell Copper mine

58, 69. 209
photos and

69. 70. 209-212

198, 204
196

^30

66
?«
13

34

PO

Bachman, F. E 251

Bad Lands, Mo. 134
Bad river. Alg-Th. B. d. 96, 97, 117
Ba'n. C.
Iron claim 181

ph->to 182
rocks 185. 187

Balbach Smelting 4 Refining Co 17
Ball, Clinton M. 229
Ball and Norton separator.
description and sketch 223, 224, 234-236

photo 254
Balm of Gilead.
Algoma-Thunder Bay boundary 97, 98, 128

Balsam.
Algoma-Thunder Bay boundary 97. 98
Nipigon Lake reg 173

Bancroft, marble quarrying 93
Bannockburn pyrites mine 204
Barlow, H. C 52
Barlow. Samuel 190
Barnard's Point Gold Mg. Co. 34
Barrie tp., gold. Se>' Big Dipper g.m.
Barrows. W. A. 227
Barton hill, near Mineville, N.Y 245
Basic Open Hearth steel 2£9, 29J
Bastard tp 92
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PAGE.
Battle, John (estate of) 25

Battle Island lake. Sturgeon river, Nip.
152, 167

altitude 139

map 153

sand plains 187

Bay Lake Mining Co 36

Bay of Quinte, blast furnace. Sec Deser-
onto.

limestone 315

Beaches, Nipigon river 167

Beamsville Larder Lake Prospecting Co. . . 34

Beans on Pegutchewan river 100

Bear lake, Nip 10, 11

Bear river, Nip 57

Bear's head hydnum 98

Bearskin lake, Th. B. d 140, 149

Beaver.
Alg-Th. B. line 99

Nipigon Lake reg 175

Beaver Consolidated Mines 34, 70

Beaver silver mine, O'Connor tp. . . 43, 44, 70

Beaver Superior Silver Mines 34

Beck, J 64

Beck siding, McGregor tp 46

Bedford Mica Co 34

Bedford tp., feldspar 89

Bell. J. M : 26

Bell, Dr. Robert 157

Belleville.
Assay office. See Assay office.

Cement 25

Magnetite 197
Belmont iron mine 204. 209, 273
magnetite 315

Bellmore bay, Sturgeon lake 66
Be'more Gold Mining Co 66
Belyea. C. W 46, 48
Ben Allen Portland Cement Co 3

Bennie. P. McN 236, 241. 272
Benson iron mine, N. T 236
Bently. Mr 193
Bessemer, Mayo tp.
Iron at, magnetite 22, 198. 204
concentration t-ests on mining. See
Mayo mine 273

Summer mining classes 53. 57
Bib'iogr'">>iy. iron and steel industry ..340-342

Big 3 Silver Mg. Co 36
Big 4 Larder Lake Mg. Co 34
Big Ben Cobalt mine 44
Big Dipper gold mine, Baxrie tp 58. 83
Big Dipper Mg. 4 Milling Co 83
Big Flat-rock portage, Nipigon river .... 165
Big Hundred Larder Gold Co 36
Big Pete Canadian Mines 12, 34
Big Vermilion lake. R. R. d., pyrites 66
Bilberry.
Alg-Th. Bay line 98

Bingham, Mr 54
Birch.
Algoma-Thunder Bav boundary line.

97, 98, 101, 128
Birch, white
Nip.gon Lake reg 173

Eirds.
A.goma-Thunder Bay boundary line ... 99

JBirkinbine, John 231
JBiotite gneiss.
Algoma-Thunder Bay boundary line .110, 125

JBiotit3 granite.
Algoma-Thunder Bay boundary line. .101, 102

Biotita schist.
Algoma-Thunder Bay boundary line 118, 120

Biotite titanite granite.
Algoma-Thunder Bay boundary line .... 110

Black Donald graphite mine 60, 90
Black river, Th. B. d.

Beaver .^ 175
Iron formation 143
claims 152
maps 153

Blackburn, Russel 93
Blainey, D. H 326
Blair, Daniel 41, 44
Blairton, Marmora tp 192
See also next ref.

PAGE.
Blairton iron mine.
Ore of, cencentration tests on 273
hematite 22
low grade •. . . . . 209
magnetite 204. 315

Blanche River Mg. Co 12
Blast furnaces. See Smelters.
Bliss. Mr 64
Boom lake, Nip 19. 48
Bloom Lake Mines Co 36
Blue Bell Gold Mines 12, 34
Blueberry.
Algoma-Thunder Bay line 98
Nipigon Lake reg 175

Boerth gold mine. Clarendon tp 58, 83
Bog-iron ore. See Limonite.
Boland lake, Nip. See Crystal g.m.
Bolton, L. L 87
Bonanza Cobalt Mines Co 38
Bonanza Consolidated Mines 34
Bonanza iron mine, Mineville, N.Y 245
Bonanza Larder Lake Mg. Co 34
Border iron mine, Portland tp 90
Boring for iron.
Blairton 22
Nipigon Lake region 170, 180
photo of plant 171

"Wilbur iron , mine 225
Boring with Govt, drills 49, 50
Bornite.
Campbell copper mine 80
McGown mine 47
Reilly mine 80

Boston tp.. Nip., magnetite 204
Bothwell oil field 29
Boulder-clay, Nipigon Lake reg 167
Boulders, Algoma-Thunder Bay line .... 113
Bounty on iron 194-196
Bowen, N. L 10, 11

Bowker, S. T 46, 48
Boyer lake. Michipicoten div 212, 213

See also Helen iron mine.
Braddock Development Co 79
Braddock gold mine, Michipicoten div. .. 58
Brakes, John 256
Breccia.
Red Paint river, photo 144

Bred i so, Sweden 243
Bricks, statistics and prices 6, 7, 24
Briestocke, Mr 56
Brisbois. Mr 96, 135
British Canadian Smelters 34
British Columbia, mineral production . . 10, ''2

British Dominion Mines 36
BrocV, R. TV 10
Brockville Mining Co 9?
Broken Hill Silver mine, N. S. W 13
Brooks, Mr 83
brown, Alexander 44

Browne, David H.
Notes by, on Sudbury smelting plant 74, 75

Bruce Mines, Alg., copper mining near . . 80

Bruce copper mines 21, 60

Bryant, S. H 79
B.T.O. 1 Iron loc. Still lake 148

Buffalo Larder Gold Mines 34

Buffalo Mines Co 16

Buffalo silver mine. Cobalt 14

Building material, production and indus-
try 6, 7, 24. 26

Bully Boy Mining Co 38

Burington bay. L. Ontario.
Blast furnace on. See Hamilton Steel &

Iron Co.
Burnt river. Haliburton co 194

Burrows. A. G 50, 270, 273

Burwash lake. Nip 49

Bush fires 173. 174

Bush lake. E. of Nipigon lake 140, 151

Calabogie.
Concentration tests of ore ^'j

Failure of, causes 208

Magnetite 19?. 204

Calcite, Smith mica mine •

^^
Calcium carbide, industry 6. 7.^u

Caldwell. T. B 26^
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PAGE.
Caldwell, Wi'liam 86
Camp Coghill 56. 57
Cimphell, D 80
Campbell, G. 8 47
Campbellford 199
Camtfield. John 40, 41
Canada Brick Fields 34
Canada Consolidated Cobalt Syn. . . .24
Canada Corundum Co 26, 44, 30, 89
Canada International Gas Co 34
Canada Iron Furnace Co 23
Sep aUo Radnor mine.
History 197. 198
Magnetite 22
Plant, notes, plan and photos . . 308-314, 327
Production .. !?»&

Working Radnor and Mayo mines .58, 87
Canada International Gas Co 34

Canada Mexico Development Co 34
Canada pyrites mine. Hungerford tp 86
Canada Southern Oil & Gas Co 34
Canadian Bessemer Co 34
Canadian Central Mines 34
Canadian Copper Co 39. 44 58
Work by 20, 26, 60, 70-72

Canadian Mines Syn 34
Canadian Oil Refining Co 34
Canadian Pyrites Co 27, 86
Canadian Salt Co 28
Canadian Smelting & Refining Co 36
Canuck Silver Mines 34

Cap'on. Hiram 192
Caribou, Flint river 99
Nipigon Lake ree 175

Carleton Cobalt Silver Mg. Co 34
Carleton Gold & Silver Mg. Co 36
Carlow tp., corundum 89
Cartwright, J. H. 256
Caaey Cobalt silver mine 14, 36
Cat ranid. Pic river 132
Catalan forge 190
Cedar.
Nipigon Lake reg 173

Cedir, white
Algoma-Thunder Bay line 97. 98

Cedar Point furnace. Port Henry. N.Y.
250, 251

Cement.
Ind"strv and statistics 6, 7, 25, 26

Centra! Ontario R'y., iron mines along .. 209
Cha^ey iron mine 204
Chalcocite. Campbell mine 80
Cha'.copyrite, Campbell and Reilly copper

mines 80
Chambers. James 40, 44
Chaminiss hill, Pontiac co.. Que 11
Champion Mines Co 36
Ch inmanis. Sec Chaminiss.
Chapleau. Alg 204
Charcoal, early smelting with 193
Charlotteville tp 190
Ch iteaugay iron mine, N.Y 236
Deecription, photos and methods 251-258

Chaudiere Mines, Ltd 36
Chert.
Nipigon Lake reg 185

Chert mt., E. of L. Xipigou 185
Ches erville gold mine, Larder Lake reg. 10, 11
Cheatervile Larder Lake Gold Mg. Co 36
Child's iron mine, Bessemer, Ont 223, 224
China clay. See Kaolin.
City of Cobalt silver mine 14
Clarendon iron mine 273
Clarendon tp. See Boerth gold mine.
Clark, Sir Wm. Mortimer 1

Clark Cobalt Mg. Co 34
Clear creek, Sturgeon river, L. Nipigon.

144, 150
Clear lake. Windigokan lake 149
Cleopatra Mining Co 36
Cleveland Gold Mining Co 83
Clover on Pic river 100
Goal.
Absence of, in Ontario 199
British Columbia, production 10
For Ontario furnaces 328
analysis 321

P.\GE.
Coatsworth oil field 29
Cobalt.
Lorrain tp., south of 19
method of valuing 8
Montreal River reg 48
statistics 5^

Cobalt, Nip.
Importance of field 2
Refining plants for ores of 73, 82
Sale of ores 16, 17
Silver mining at 60
accidents . 43, 44
not«8 by Gibson 16-18
production 18

Summer Mining classes at 54 57
Cobalt and Blanche River Silver Mg. Co. . .

'

36
Cobalt and James Mines, Ltd 34
Cobalt and Larder Lake Gold Mining Co . . 12
Cobalt bloom. See Erythrite.
Cobalt Blue Silver Mg. Co 34
Cobalt Central mine 14. 16, 44
Cobalt Certainty Silver Mines 38
Cibalt Coalition Mg. Co 38
Cobalt Combine Silver Mines 34
Cobalt Concentrators. Ltd 16. 34
Cobalt Confederated Mines 34
Cobalt Crystal Silver Mines 34
Cobalt Eagle Silver Mines 34
Cobalt Eldorado Mines Co 34
Cobalt Gem Mining Co 34
Cobalt lake. Xip., sale of mining rights . 31
Cobalt Lake silver mine 42. 44

Cobalt Lorrain Mg. & Development Co. . . 34
Cobn It Magnet Mines. Ltd 34
Cobalt Mutual Mines Co 36
Cobalt North St.ar Silver Mg. Co 34
Cobalt Raven Mg. Co 36
Cobalt Shippers. Ltd 36
Cobalt Silver and Gold Claims Co 36
Cobalt Silver Bell Mines. Ltd 34

Cobalt Silver Fountain Mines. Ltd. 34

Cobalt Silver-Gold Pool Mg. Co 36

Cobalt Silver Mountain Mg. Co 36

Cobalt Silver Queen mine ^^

Cobalt Silver S»ore Me. Co 36

Cobalt Silver Wedge Mines. Ltd 36

Cobalt Superior Mg. Corporation. Ltd. 34

Cobalt Svndicate of Montreal 34

Cobalt Townslte mine 14, 43. 44

Cobnlt Wonder Mg. Co 38

Cobden Copper Co ^L 3^
Cobush, John ^2, 44

Cochrane. Hon. F 1.2

Cochrane Cobalt Mining Co 34

C^e Hill iron mine 204, 209

Coffin tp. See Aberdeen tp.

Coghill, J. M 56

Coke for Ontario furnaces 238

analyses 291, 301 .
3'>«

Cole. Arthur A 15

Coleman, Prof. A. P.
Minor refs 2, 22. 100, 104, 135, 170

Roport bv, on Iron Ranges Ea«t of Lake
Nipigon '36-169

Coleman and Larder Lake Gold and Silver

Mg. Co 36

Coleman Mining div 45

Co'lingwood blast furnace -. 198

Colonial Portland Cement Co 25

Colonial silver mine. Cobalt 14

Colorado silver production 12

C >mbtned Goldfields, Ltd 11, 34

Comer Mica Co 93

Commercial Travellers' Larder Lake Gold
Mg. Co 34

Commonwealth Mines of Cobalt 36

Concentration of iron ores, paper by
M ackenzie 226-279

Conf?deration Mines, Ltd 35
Conference Exploration Co •.. .. 35
Coniagas Reduction Co 16
Coniagas silver mine, Cobalt 14, 16
Conkling separator, description 233
Conmee tp., gold 46
Connellsville, Pa., coke analysis.301, 308, 314, 315

price 338
Continental Cobalt Mines Co 3.S
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PAGE.
Cooper Tilbury Oil and Gas Co 36
Copper.
Mining of 58
Lake Superior 79, 80
Parry Sound div. 47
Soo branch of C. P. R 46
Sudbury dist 70-78
proportion 21

Statistics 5-8, 21, 22
Copper Cliff.

Arsenic recovered at 26
Plant at, for Cobalt ores '. 16

Copper Cliff No. 2 mine 20
Copper Mining and Smelting Co 21
Cordick, 8 92
Cordwood for blast furnaces 194
Corkill, E. T 2. 39
Xotes by, on Provincial Silver mine . . 19, 20
Report by, on Mines of Ontario 58-94

Corless. C. V 76
Cornwall dist.. Pa., iron 207, 261
Corrigan lake, Th. B. d 140
Conglomerate near 142

photo 149
Character of 139
Geology near 148

Corundum mining 89
statistics 6, 7, 26

Couture lake. See St. Anthony gold mine'.
Craig mine, Craigmont 39
Craigmont, Renfrew co 26
Cramp Steel Co 198
Cranberry.
Algoma-Thunder Bay line ... 98

Crane, Walter 228
Cranford Mining Co 35
Crean Hill. See Krean Hill.
Credit Valley Brick Co 35
Creigh'^on nickel mine 39, 44
notes and photos 7o' 71
production

. 20
Crescent coal-field. W. Virginia 321
Crooked creek, Whitefish lake ... 173
Cross Lake Silver Mg. Co. . . . 35
Crossbill.
Algoma-Thunder Bay line .... 99

Crow.
Algoma-Thunder Bay line 99

Crow lake, Hastings co 192
Crow river, Hastings co 192
Crown Gas and Oil Co 36
Crown Gypsum Co 36
Crown Oil Refining Co ..',.'. 35
Crown Reserve Mining Co '

"i4 49
Crystal gold mine, Boland lake '53
Cucumbers.
Pegutchewan river 100

Cullen Cobalt Mines, Ltd. . . 35
Culver Silver Cobalt Mines, Ltd.

"'"
35

Currants, black and fetid.
Algoma-Thunder Bay line 98

Curtis, John ' .

' "
44

Cwmavon, Wales 241, 243

Daggett, Mr 66
Dalhousie iron mine '

" 204
Dardenelles Mining Co 12
Da vies, Frank 256
Dead lake, Nip 140
Dead-man portage. Pic river 99, 134
Debernadi, A. C 70
Deer, red
Nipigon Lake reg 175
Pegutchewan river 99

Deloro, Hastings co 16, 82
Deloro Mg. and Reduction Co. 16, 17, 26, 35, 83
Denver, Colorado 16
Deroche tp., iron ore 205
Desbarats, Alg., copper near 80
Deseronto blast furnace 23, 197
See also next ref.

Deseronto Iron Co 23
Plant of, description, plan and photos.

314-318. 327
Production 196

Detola Development Co 64
Detola gold mine, Manitou reg 58, 64

PAGE.
Diabase.
Algoma-Thunder Bay line 124, 125
Nipigon, near 162
Nipigon lake, E. of.. 136-142, 154, 160, 163, 165
photo 158
topographic features 159

Diamond drill. See Boring.
Diamond lake. Larder Lake reg 10
Diorite schist.
Algoma-Thunder Bay line 104, 105

Dividends from Cobalt mines 17
Dizzozi, George 44
Dolomite.
For Hamilton furnace 301
Nipigon lake, east of 162

Dominion Bessemer Ore Co 35
Dominion Development and Improvement

Co 28, 92
Dominion Exploration and Development

Co 35
Dominion Iron and Steel Co 196
Dominion Larder Gold Mines 36
Dominion Mineral Co 78
Dominion Mining Co 36
Dominion Natural Gas Co 30
Dominion Oil Co 35
Dominion Smelters, Ltd 35

Douglas gold mine, work by 66

Douglas Mining Co 66

Dowker Brick Co 37

Dowling, D. B 157

Downey lake, Nip 152

Dr. Reddick Larder Lake Mines, Ltd 35

Drain tile production 24

Drew, George L 308

Drummond, George D 221, 223. 314

Drummond silver mine. Cobalt 14

Duchess Silver Mg. Co 35

Ducks.
Algoma-Thunder Bay line •• 99

Dudeck, Andrew 43. 44

Dunbar, Mr "I
Duncan, G. W J'°
Dundas. dolomite 301

Dungannon tp. See Mineral Range Iron
Mg. Co.

Duprupt. Alexander L 46
Dutton oil-field 29
Dynamite as cause of accidents 60. 61

Eagle lake. Nip 49
Eagle lake. R. R. d. See Grace gold mine.
East Bay Larder Lake Gold Mines, Ltd. . . 35
ETst India as nurchaser of silver 13

East Tilbury oil-field 29
Eastern and Cobalt Mg. Co 35
Echo lake, Alg., hematite 204
Egan chute, York Branch river, water-

power 223

Eldorado (Medina) copper mine, Madoc
tp 84

Electric smelting, notes by Mackenzie 332-338

Electrical Ore Finding Co 37

Electro Metals Co 199

Plant of, details 327, 338. 339

Elgin Cobalt Mg. Development Co 37

Elk lake, James tp 19, 56

Elk Lake Cobalt Silver Mg. Co 37

Elk Lake Prospecting & Development Co.
35, 37

Elk Lake Silver Mines, Ltd 35

Embury, W. J 52

Emerald Development Co 35

Emerald lake. Nip., limonite 25

Empire Cobalt Mines, Ltd 35

Empire Gold Mg. and Milling Co 64

Empire gold mine, L. of the Woods 46

Empire Larder Lake Gold Mines, Ltd 37

Empire Salt Co 28

Empress Tilbury Oil & Gas Co 37

England's Premier Cobalt Mg. Co 35

Englehart, Nip., mining classes 55, 57

English river. See Kenogami river.

Enniskillen tp., salt 28

Enterprise Corporation 37

Erie Portland Cement Co 35
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PAGE.
Eugene Munsell 4 Co 93
Eva lake, Nipigon Lake diet 144

Evans, J. W 54

Ewing. Dr 46

Exeter Salt Works Co 28
Explosives, accidents due to 60, 61

Falk, Walter ... 44

Parnum. H. C 53, 221

Parr, H. J 135

Faults.
Nipigon Lake reg 159

Pauna.
Algoma-Thundor Bay line 99
Nipieon Lake reg 175, 176

Pavaro, Romeo 39, 44

F-deral Oil Co 37
Feldspar.
Frontenac co 89
production 6. 7, 27

Ferro-silicon 90. 339
Fires.
Helen mine .217
S''e a^so Bush fires.

Fish.
.^leomax-Thunder Bay line 99
Nipigon Lake reg 176

Fisher.
Aleomi-Thunde'- Bay line 99
Nipigon Lake reg 176

Fitzpitrick hav. Larder lake 10. 11

Elaherty, R. H 136, 158. 170. 180
riat-rock portage. South bay, L. Nipigon.

160. 163

Plies in Larder Lake div 47

Flint river, Kenogami river 96

Caribou 99

Rocks 101

limestone 130
Flogbereet, Sweden 243, 246
FInvrt Silver Mines, Ltd 35

Plynn, M. J 55.90
Forest. See Trees.
Forest City Gold Mg. Co. 35
Port Frances. Rainy river 154

Fossils on Kenoeami river 130

Post^er silver mine. Cobalt 14, 55, 57

Fox lake. Th. B. d 144, 151

Praleck, E. L 27. 54

Frances iron mine 203

Franklin furnace, N.Y. 233
FrnnV-'ini^e. maenetic cordncti'-itv 228

Freeman mica mine. Loughboro tp 92

Fruit.
-MeomarThunder Bay line 98

Nipieon Take ree. 175

Fuel for Cobalt mines 16

Fungi.
Aleoma-Thunder Biy line 98

Furnace Palls. See Lyndhurs*.

Galena.
Lake of the Woods reg 47

Ganonoque river, early smelting 190
Garnetiferous schist.
Bad river 116. 118

Garnetiferous granite.
Algoma-Thunder Bay line 125

Gamierite.
Sudbury dist 20, 21

Garson mine, Garson tp 75-77

Gas. See Natural gas.
Gaston, Walter 338

Gaylord. F. B 317

General Electric Co 91, 93

Geology.
.\'eoma, western boundary line 95-135

Iron ores 205, 206

Nipigon Lake reg 140. 176, 177

Georgian bay, L. Huron.
Docks on. See Key inlet.

Georgian Bay Oil Co. 37

Germanv. silver production 13

Gibbs, Harry C 70

GiVaon, Angus '8

Gibson. Fred 39, 44

PAGE.
Gibson. Thoe. W.

Statistical review by S52
Transmittal letter from 2, 3

Gill. L. W 269
Gillespie. H 94
Gillies limit. See Provinoial silver mine.
Glacin! striae.
Nipigon T^ke reg 169, 189

Glaoiation.
Npieon Itake reg 167-169, 187

Glendower iron mine.
Concentration tests on ore 273
Failure of, causes 208
Masmetite 204

Glengarry Cobalt Mines, Ltd 35

Globe Refining Works, Ltd 90

Gneiss.
Algoma-Thunder Bay line 102, 103, 122

Gochegakimuk portage. Pic river 132

Godchere, Peter 135

Gogebic iron range production 206

Gold.
Abitibi Lake reg. '^

Eastern Ontario, notes 82-84

T^arder Lake reg ~l^io
Mining, notes by Corkill 78. 79

report by Corkill 58, 62-66

Port .\rthur Mg. div. 46

Statistics 5-12

Gold Belt Mg. and Development Co 37

Gold Consols. Ltd •, 35

Gold Horse Shoe and Larder Lake Mg. Co 37

Gold Mint Mining Co 35

Gold Rock. Manitou reg 58. 64

Golden Empire Mines Co 35

Golden F'eece gold mine, Kaladar tp 83

Golden Fleece Mining Co 58

Golden Horn gold mine. Shoal lake, R. R. d. 61

Golden Horn fLarder Lake) Mines. Ltd. 35

Golden Peak Larder Lake Exploration and
Mg. C-) 37

Golden Reed gold mine. Michipieoten div. 58

Gold'n Reed Mining Co 79

Goldie. T. L. 136

Good Hope Mines. Ltd 35

Gooderham. titaniferous magnetites 204

Gordon, Mr 53

Goudreau lake, Michipieoten div.. iron
pyrites 60

Gould Consolidated Mines, Ltd. 35

Gourlay. Robert . 190

Government diamond drills 49, 50

Grace go'd mine. Lake of the Woods 46, 64

Grace gold mine, Michipieoten div 78

Grand Manitoulin Oil Co 35

Granite.
Algoma-Thunder Bay line.113. 122. 124, 126, 128

Mud lake. Pic river 132

Nipigon Lake reg 173, 176. 183. 187

Red Paint river, photo 155

Granite gneiss.
Algoma-Thunder Bay line 112

Grant pt., L. Nipigon 154, 163

Graphite.
Calabogie ^0. 90

Port Elmsley 60. 90

Statistics 6, 7

Grattan tp., iron 221

Gravel on Nipigon bay, analysis 324

Gray Hadley Spelter Co 37

Great Northern Larder Mg. Co 12

Great Northern Oil Co ^
Greater Canada Mining Co *
Green. Andrew ••- "O
Green, W. F 136. 170

Green-Mehan silver mine 14. 41. 44

Green Robin Gold Mines. Ltd ^ 3^
Gregory. Wm . 96. 1Z8

^Aiyoml-Thulfder Bay line (?) .. 101. 120, 122

Grey, Young and Sparling ^28

Grimes. Charles A
Grondal, Gustaf See next ref.

308
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Gronda! plant.
cost of working 272-276
description and diagrams .......... 236-243

Ores Cap greenstone 914
Grouse.
Algoma-Thunder Bay line 99
Nipigon Lake reg I75

Guldsmedshyttan, Sweden 242 243
Gulls.
Algoma-Thunder Bay line 99

Gunflint lake, Th. B. d. .

"

' 205
Guthrie, David '

.'

.'

'

'

47
Guthro, Simon 44
Gypsum production 6, 7
Gzowski, C. S

'

' '55

Haanel Eugene 332. 333, 337
Haileybury, Nip., mining classes .

.

54 57
Haileybury Brick and Tile Co. .

.

'

35
Haileybury Bucke Cobalt Co 35
Haileybury Silver Mg. Co 19 37
Haileybury Townsite Mg. Co '37
Haldimand gas field 29, 30
Halfway pt., L. Nipigon. See Grant pt.
Hall, O. B 76
Hall Mark Silver Mines, Ltd 35
Hamblv, William 71
Hamilton.
Furnace at. Sec Hamilton Steel & Iron

Co.
Limestone near, analysis 301

Hamilton Steel and Iron Co 23
Condition of ] 97
Ot]erati^ns started 194
Plant, description, plan and phonos.

299-308, 327
Production 196

Hanlan mica mine, N. Burgess tp. 40, 44, 91, 92
Hanson Consolidated Silver Mines, Ltd. , . 35
Hardwood Glen Mining Co 35
Harmony mine, Mineville, N.Y. ..245, 248, 250
Harris, J. G 87
Harris, Ronald 82
Harris-Maxwell Larder Lake Gold Mg. Co.

10-12, 35
Harwich Oil and Gas Co 37
Hastings co.
Copper mining in. See Eldorado mine.
Corundum in 89
Gold mining in 83
Magnetites in, titaniferous 204
Pyrites mining in 60

Haultain, H. E. T 89
Hayes, Mr 192
Hazel.
Algoma-Thunder Bay line 98

Hazel Jule Silver Cobalt Mg. Co 37
Heatherington, Mr 192
Helen iron mine, Boyer lake.
Accidents 38
Description, map and photos 211-217
Hematite 22, 203, 207
Minor refs 44, 143, 144, 153
Notes 58, 81, 82
Ore smelted at Hamilton 197, 301

Midland 198, 308
Soo 291, 295

Pyrites 60
Siderite 204

Helen lake, Th. B. d 165
Hellefors, Sweden 243
Helsingborg, Sweden 243, 244, 276
Hematite.
Blairton mine 22
Helen mine 22, 58, 197, 207, 21

1

Magnetic conductivity of 228
Moose mt 21

7

Nipigon Lake reg. ..143, 148, 152. 154, 170,

177, 178, 181
Occurrences 203, 204
Port Arthur Mg. div 46

Henderson talc mine, Huntingdon tp 93
Herminia copper mine, Salter tp 21, 79
Heroult, Dr. P., furnace of 334-336
Herrang, Sweden 238, 240, 242, 247
Hesselbring, A 87

V\cr
HP 1, 5 iron Iocs 145HF 10, 12, 13 iron Iocs 143HP 16, 18, 19 iron Iocs 149HF 32 iron loc 148HF 38. 40 iron Iocs 150
Hiawatha Cobalt Silver Mg. Co '. 35
Hibernia iron mine, N.Y 236
Higbee Mines, Ltd ,',,[ 35
High falls, Michipicoten river 58
High falls, Spanish river 73, 74
Highland Mary Gold Mines, Ltd 12 37
Hille, F 46
Hillnian Copper Co 37
Hirsch, F. C 78
Hixon, H. W 76
H-IB 32 gold claim. Larder lake 11
Hiulsjo, Norway 243
Hobs in, Robert 308
Holden Silver Mining Co 35
Holliday lake. Red Paint river 175
Hornblende gneiss.
Algoma-Thunder Bay line 112

Hornblende schist.
Algoma-Thunder Bay line 113

Hornindal (not Horndal), Norway 243
Hors?-power capacity at Cobalt 15
Houffh, J. A 47, 48
Houghton tp., blast furnace 194

HP 46 iron loc 151

HR 16 silver loc 19
HR 19 silver loc. See Kelly claim.
HS 103 gold loc 10

Hubert lake, Nip 18, 48
Huckleberry.
Algoma-Thunder Bay line 98

Hugh, William 55

Humboldt bay. L. Nipigon 141, 169, 171

Hungerford, W. A 86

Huna:erford pyrites mine.
Accident 40, 44

Notes 84

Hunter, ,T. C 209

Huntingdon tp., talc mining 93

Huronian.
Kabinakagami lake 95

Mackay lake 132, 134

White lake, Alg 95. 100

Huronian, Lower
Helen mine 214

Iron ores in 205, ^06
Lnrder Lake reg .' H
Nipigon Lake reg 140-148, 183

photo 149

Hutton tp. See Moose mt.
Hydnum caput ursi.

Algoma-Thunder Bay line 98

Hyppa, Matti 39, 44

Ida lake, Nipigon Lake reg.

Length 160

Sand plains 151

Striae near 169

Iddings, Prof 170

Ilmenite, magnetic conductivity 228

Imperial Cobalt silver mine 14

Imperial Consolidated Mg. Co 35

Imperial Gold Mines 62

Imperial Ijarder Lake Amalgamated Mines 12

Imperial Oil Co 29

Independence I^arder Lake Gold Mines . . 37

Index of Bureau's publications 3

India, East, as purchaser of silver 13

Indiana Cobalt Silver Mg. Co 35

Industrial Natural Gas Co 35

Ingall, E. D 225

Inte -national Mines, Ltd 12

Iron.
Canadian imports 201

Cost of production in Ontario 329-332

Eastern Ontario 86-89

Indus'ry of, notes 22-24

report by Mackenzie 190-342

Lake of the Woods reg 47

Magnetic conductivity of 228
Mining of, features of profitable 207. 208

notes by Corkill 80-82

report by Corkill 58
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Iron, Con.—
Mining of. Con.—
Xipigon Lake reg.
report by C ileman and Moore .... 136-169

Moore 170-189

Port Arthur Mg. div 46
Statistics 5-8, 200, 201

Iron Mining Fund 196
Iron pyrites.
Big Vermilion lake 66
Detohi mine 64

Helen mine 81, 212
Hi'.ngerford mine 84-86

James lake 82
Magnetic conductivity of 228
Mining 60
Kod Paint river 179. 183
Statistics 6-8, 27

Island Oil and Gas Co 35
l8l:ind portage, Nipigon river 165
Ivanhoe Cobalt Silver Mg. Co 37
Jack pine. Sec Pine. Banksian
Jackpot Cobalt Silver Mg. Co 37

James Bay Gold Mg. & Dev. Co 35

James Lake pyrites mine. See Northland
pyrites mine.

James Mines, Ltd 35

James Proprietary Mines, Ltd 35

James tp., Nip.
Prospecting in 45

Silver and cobalt in 18, 48

James Township Silver Mines, Ltd 37

Jamieson, J 83

Japan silver production 13

Jasper.
Nipigon Lake reg...l43, 147, 148. 152. 170,

179-181

Jaspilite.
Nipigon Lake reg 177, 178.

Timagamt* 239
concentration tests on 269, 272, 273

Jay, Canada
A'goma-Thunder Bay line 99

Jeffries, Henry 170

Jeffries. John 170

Jessop Prospecting & Mg. Co 37
Jirdinston. W. C 83

John McDougall & Co 196

Johns. W 43, 44

Johnson (Old Log) creek. Red Paint river. 170

Bush fires on 173, 174

Fish 176

Gravel hills 176

Iron ranges 177-180

Kettle lake, near 186-189

Rocks 183, 185

S lil 175

Johnson Mines, Ltd 35

Johnson tp., Alg., copper 80

Joker iron mine, Mineville, N.Y 245

Jones. Ephraim 190

Jones. R. R 69, 325

Josephine iron mine 203. 204

Jowsey silver mine. See Keeley silver

mine.
Jumbo Cobalt Silver Mines, Ltd 35

Kabinakagami lake, Huronian 95, 100
Kaladar tp., gold mining 83
Kama, Th.B.d 160
Kame near Obakamaga lake 96
Kaolin. Hudson Bay slope 26
Kapushidabeka lake. Pic river 134
Keenman, C. B 82
Keewatin formation.
Algoma-Thunder Bay boundary line . .

100-116. 132. 134
Iron ores in 205, 206
Ivorrain tp., south of 19
Moose mt 217
Nipigon Lake reg 140-157, 173-185
photos 141, 155

Koller furnace 336
Kelly. R. P 46
Kelly island. L. Erie 69, 321
Kelly Island Lime Co 37

Kemp. J. F 245
Kennedy Oil and Gas Co jgKenogami (English) lake, Kenogami river.

99-100
Kenogami (English) river 96-99 130
Kenora Mining div '

A6
Kent Bros 27,' 92. 93
Kent CO., gas 32Kerr gold mine. Larder lake .!!! io 12
Kerr lake, Xip., sale of rights ........ '31
Ker.~ Lake Crown Reserve, Ltd '.'. 35
Kerr Lake silver mine 14. 41 44
Kestranck, Wilhelra . .' '199
Keweenaw pt., M ich 157
Kew^enawan (X'^ipigon) formation.
Nipigon Lake reg 140, 155-163, 176, 177

Key inlet, Georgian bay, .... 22, 81, 219, 220
Keys' one Cobalt Mining Co 35
Keystone Lorrain Mining Co 35
Killarney, hematite '

. . 204
King Edward silver mine, Cobait ..... 14
King Solomon Lardor Lake Gold Mg. Co. 35
Kingston, mica works 92, 93
Kingston and Pembroke R'y.
Iron ore along 204, 208

Kingston Feldspar and Mg. Co 27
Kirkpatrick, Stafford ',[ 269
Kismet Mines, Ltd 35
Knickerbocker Cobalt Mines, Ltd 37
Knight, C. \V 19^ 92
Krean Hill mine, Sudbury dist.
Accident 39, 44
Nickel production ' 20
Notes and photo 71, 72

Labour.
At Cobalt, notes 14. 15
See al.'-o Wages.

Lacey mica mine, Loughboro tp., notes.. 91
Lake Champlain 201
Lake Erie, magnetic sands 205
Lake George Cobalt Silver Mg. Co 35
Lake Huron, salt 23
Lake of the Woods.
Gold mining 46, 58, 64
See also Kenora Mining div.

Lake Superior.
Copper 79, 83
Gold 78, 79
Iron, magnetic sands 205

prices 226
production 202-205

Lake Superior Corporation 198
Financial difficulties 217
Helen mine controlled by 211
Pyrites mining- by 27
See al^o Algoma Steel Co.

Lake Superior falls. Pic river . . 97, 99, 134
Lake Superior Power Co., electric smelting 332
Lake Temiskaming Silver Mg. Co 37
L'Aniable. .S'e Mineral Range Iron Mg.

Co.
Lansing: Cobalt Mg. Co 37
Laplata Cobalt Mines Co 35
Larder Central Gold Fields 12
Larder City. X^ip 10. 11, 55, 57
Lard?r Goldfields, Ltd 35
Larder Gold Queen, Ltd 37
Larder Gold Reefs Co 35
Larder lake. Xip., gold mining ... 10. 11, 58
Larder Lake Commercial Travellers' Syn-

dicate 12

Larder Lake Consolidated Gold Mines, Ltd. 35
Larder T^ake Exploration and Dev. Co. . . 35
Larder Lake Gold Hill Mines. Ltd 37
Larder Lake International Mines, Ltd. . . 37
Larde-- Lake Mining div 47

Larder Lake Propriotary Gold Fields . . 12, 37
Larmont. J 44

LaRose silver mine. Cobalt 14. 17
LtRos3 Klines, Ltd 35

Lasalle Develotimen' Co. 37

Lash process for steel 335

la'chford 54-'7

Lattrell, R. 90
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PAGE.
Laurentian.
Algoma-Thunder Bay line 100-134
Nipigon Lake reg

154, 155, 165. 173, 176, 177, 183, 185, 187
Laurentian gold mine, near Gold Rock

.

10, 58, 59, 62, 63
Laurentide Mining Co 93
Lavant. See Wilbur iron mine.
Lawson, Andrew C 158
Lawson, H. E 83
Lawson Mining, Ltd 37
Leach, N. L 80, 219. 269
Lead.
Eastern Ont. 84
Statistics 6, 7

Leamington oil-field 29
Leases of mining land 31
Labanon, Pa.
Magnetic concentration at 239, 243, 277

details, diagrams and photos 261-268
Lee, R. H 266
Lehigh Cobalt Silver Mines, Ltd 35
Lehigh Portland Cement Co 25
Leitch. P. A 136, 171
Lemieux, F. F 45. 48
Le Page Gold Mg. Co 58, 78, 79
Le Roi Larder Lake Mines, Ltd 12, 35
Lessard, Ovile 41, 44
Lettuce, Pegutchewan river 100
Lewis, D. D 299
Leyson. B. TV 43, 44

Licences, miners' 30
Lime production 6-8, 24

Lime phosphate. See Apatite.
Limestone.
Algoma-Thunder Bay line 130

Biy of Quinte, analysis 315

Hamilton, near, analysis 301

Kelly island 69

ana'ys-s 321

Michigan, analysis 291

Midland bay, analysis 308

Nipigon Lake reg 1 62

Salt beds in 28

Limonite.
Helen mine 203
Magnetic conductivity of 228
Xiblock, near 22, 58

Xorfolk CO 194

Occurrences 204

Port Arthur Mg. div - 46

Red Paint lake 170
Lincoln Nipissing Development Co 12, 37
Lincoln Silver Mg. Co 37
Little Flat-rock portage, Nipigon river.... 165

Little Larder Lake Gold Mg. Co 12, 35

Livingstone pt., L. Nipigon 155, 163

Lizzie iron mine. See Robertsville iron
mine.

Load Star Mining Co 37

Logan, Sir William 157-160

Loilea, Sweden 243
Lombard Cobalt Mg. Corporation 35

Lombard Cobalt Silver Mines, Ltd 37
Londonderry Iron Co., production 196
Long lake, Kenogami river. See Keno-
gami lake.

Long Lake Gold Mg. Co 35
Loon.
Algoma-Thunder Bay line 99

Loon lake. E. of Port Arthur, iron ore.
203-205

Lome tp., Nip., water-power 20, 60, 75
Lorrain tip., Nip 19, 45
Lost lake, Nip 48
Loughborough Mining Co 27, 91-93

Loughborough tp. See Lacey mica mine.
Lount tp 47
Lovejoy, F. W 86
Lover's pit. near Mineville, N.Y 245
Lucky Boy's Gold Mines, Ltd 12, 35
Lucky Strike Cobalt Silver Mg. Co 37
Lyndhurst (Furnace Falls) 190
Lynch, P. J 277
Lyon Mountain iron mine. See Chateau-
gay iron mine.

PACK.
MoArthur, T. A 45, 48
McConnell, R 9o| 92
McConnell graphite mine, MacCue ' 90
McConnell Silver Mg. Co 37
MacCue (Oliver Ferry). See McConnell
graphite mine.

McDona'd, John 39. 44
McDougall & Co 196
McEwen, A. L 70
McGarry tp 11
McGill, Peter 192
McGill Cobalt Mg. Co 37
McGowan copper mine 47
McGregor tp., hematite 46
Mclnnes, W 157, 159
Mclsaac, Isaac 41, 44
Mackan, W. R 15
McKay, G. J 272
Mackay lake. Pic river .97, 101, 116, 132, 134
McKechnie. B. E 261
McKellar, Peter 157
McKellar Bros 209
Mackenzie, Mr 73
Mackenzie, Alexander 44
Mackenzie. George C'eghorn
Report by, on Iron and Steel Indus-

try of Ontario 190-342
ref. to 2, 22, 69

Mackenzie, Ralph J 49
Mackenzie, William 209
Mackerzie and Mann 81
Mackie, W 89
Mckinley-Darragh-Savage silver mine. Co-
balt 14, 16, 42, 44

Mckinnow Mines, Ltd 37

McKnight, James 43. 44

McKune. F. B 308

McMillan. J. G 54

McNab iron mine, hematite 204

McNaughton, G. W 91

McNeill, J. J 56

McNulty, Michael 41, 44

Macphail, A ''8

McQuire, H. F 47, 48

MacRae Mining Co 37

MacVicker, John A 50

McVittie tp., Nip H
Madoc, Hastings co.

Charcoal furnace 1"3

Talc mill 94

Madoc Mines Co °^

Madoc tp.
Copper. See Eldorado copper mine.
Gold. See Sophia mine.

Magnetic conductivity of minerals 228
Magnetic concentration of iron ores.
Paper by Mackenzie 226-278

Magnetic sands, occurrences 205
Magnetite.
Be mont 197

Bessemer 198, 223
Blairton 192

Concentration tests on 269-273

Cornwall dist.. Pa 207

Emerald lake, near 22

Magnetic conductivity of 228

Mineville, N.Y 245

Moose mt 22, 207, 217

Nipigon Lake reg... 143, 147, 148, 154, 177, 178.

181, 183

Occurrences 22, 204

Percentage of iron in 250

Radnor iron mine 221

Siher mt., near 46

Smelting of, in Eastern Ont 326

Wilbur iron mine 87

Magnets, power of 227

Making-ground river, Kenogami river.
,

Character • ^'

liocks 11^' ^^^' ^•'^

Malachite,' Rei'lly copper mine 80

Malcolm, Wyatt ;;.•.•>;, ct k;
Report by, on Summer Mining ClaBse8.53-5^

Manahan, Mr 'V^j \'i
Manchester Cobalt Mines, Ltd

^^
Manhattan Cobalt Mg. Co '-
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PAGK.
Manilla, Franz 44
Manitou lake, Upper See Anzhekumming

lake.
Manitou Mines, Ltd 64
Maps.
Atikokan iron mine 212
Black River iron ranges 153
He!en iron mine 216
Hutton tp 220
Moose Ml. mine 219
Thunder Bay-AlKoma line 103-133

Maple I-eaf iron claim 178, 187
Marl:le.
Bancroft 93
Nipigon, near 160
Nipigon lake 162

Marmora Iron Foundry 192
Marmora tp.

Blast furnace 192, 193
Gold mining 83

Marquette iron range, production 206
Martell iron mine, near Calabogie, photo. 208
Marten.
Algoma-Thunder Bay line 99
Nipigon Lake reg 176

Martin Larder Gold Mines, Ltd 12, 35
Mary iron mine. See Robertsville iron
mine.

Masjn, John 190, 192
Massive Corundum Co 37
Master-Stein Cobalt Mg. Co 37
Matlagami river, iron ores 46, 204
Matthews iron mine, Rideau canal 204
Mayo iron mine. Mayo tp.
Notes and photos 87-89

Output 58
Mayo tp. See last ref. and Mineral Range
Iron Mg. Co.

Medina copper mine. Sec Eldorado copper
mine.

Meek, R. M 71
Menominee iron range, production 206
Meridian Bay Mg. Co 37
Merlin oil-field 29
Mesabi iron range, production 206

prices 226
Mexico, silver production 12, 13
Mica.
Lake of the Woods reg 47
Mining of, notes 91, 92
Slump in industry 60
Statistics 6-8, 27, 28
Trimming works of, Kingston 92

Ottawa 93
Michael, Andruck 44
Michigan, limestone, analysis 291
Michipicoten div.
Gold mining 58, 78, 79
lyimonite 204
Rocks of, compared with Nipigon Lake
reg 177

Michipicoten island 159, 160
Michipicoten river.
Water-power. See High falls.

Mickle. George R 32
Midas Mines, Ltd 35
Midland, smelter at 23' 197

.Sep also Canadian Iron Furnace Co.
Mikado jiold mine 46, 47
Milburn Cobalt Silver Mines '35
Miller, .1. B 10
Miller, Prof. W. G '...'.*..'.'.'.

12^ '66,' 328
Miller iron claims 177, 180, 185, 189
Mineral Development Co 78
Mineral Range Iron Mg. Co.
See also Mayo iron mine.
Description and photos of mine 221-224
Ores of, low grade 209
magnetite 22, 204
sent to Deseronto 315

Midland 198, 308
Summer mining classes at 54

Minerals.
Magnetic conductivity of 228
Production, report by Gibson 5-51

Miners' licences, revenue 30,31

PAGK
.Vipes Free Employment Bureau. 15
Mines. Ltd '

75

Mineville, N.Y.
I ron ore 247
Concentration of 236-250
Ph to of mills 247

Mining Companies, list of, incorporated. 34-38
Mining classes, report 53-57
Mining divisions, reports A5-49
Mining revenue .!..31-33
Mining royalties, revenue ."io J2
Mink.
Algoma-Thunder Bay line 99

Minnehaha gold mine, Minnehaha lake'! 58
Minnesota iron production 203
Miniiitaki lake, r>yrite8 27
Mi-ssiiiaibi river, kaolin 26
Mississippi Cobalt Silver Mg. Co!". 35
Mitchell. A. C 95, 96, 128
Mohawk Cobalt Silver Mines, Ltd 35
Molybdeniie, product on 7
Mond Nickel Co .....' 58
See also Garson mine.
Notes on work by 75
Production 20
Water-power for 60

Monessen Cobalt Mg. Co 35
Monitor Cobalt Prospecting & Dev. Co. . . 36
Montana silver production 12
Montizambert, Alg 95
Montreal Gold and Silver Mg. Co. . . . . 36
Montreal river 18, 19, 45
Montreal River International Silver'
Mines 36

Montreal River Mines .' 36
Montreal River Mining div., report......... 48
Moore, E. S.
Report by, and Coleman, on iron janges

E. of L. Nipigon 136-^69
Report by, on iron ranges N.E. of L.

Nipigon 170-189
refs to 2, 22

Moore tp., oil production 29
Moose.
Algoma-Thunder Bay line 09
Nipigon Lake reg. . 17?

Moose Horn Mines, Ltd. -li,

Moose mt., Hutton tp.
Iron ores of, description, map, plan.

®'0
217-220Grondal process for .

.

239
minuiij affected by slump 50
magnetite

207
concentration tests ..... 269 27i 273Moose Mountain iron mine.

See also last refs.
Notes gg p.

Moose Mountain, Ltd. ........' '204
Mo :)se river, kaolin '.

.

. [ 26
limonite • •

^
Moraines.
Nipigon Lake reg 169, 176, 189

Morgan, .1. W 46 48Mud lake, Manitou dist '54
Mud lake. Pic river 132
Muggley Concentrators, Ltd. . . ! I6Mungo Park pt., L. Nipigon 154
Munroe Prospecting and Development Co. 36
Munsell and Co. 93
Murphy Mines, Ltd .....12 36
Muscovite. See Mica.

'

Muskegs, Nipigon Lake reg 173
Muskrat, Nipigon Lake reg 176
Mutual Natural Gas Co 30

Nagagami river, Kenogami river 96
Nancy Helen silver mine. Cobalt 14
Nanton Coal Fields. Ltd 37
Narrow lake. Nipigon Lake reg. See
Oboshegegon lake.

Natural gas.
Port Colborne 326
Statistics and industry 6-8, 29, 30
Tax revenue from 32, 33

Naughton, quartz mining at 73
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PAQE.
Neepawu gold mine. See Victory gold

Neilson, J. B 192

Net Lake Mines, Ltd 38

New Bed iron mine, Mineville, N.Y—245, 250

New Caledonia, nickel 20, 21

New Jersey, pine barrens 100

New laskeard, mining classes 54, 57

N°w Liskeard and Northern Ontario Dev.

Co 12

New Ontario Exploration Co 3b

New River coal-fields, W. Virginia 321

New York Ontario Exploration Co 36

New York and Ontario Mg. Co 92

New York state.

Iron working in, methods. Sec Cedar
Point, Chateaugay and MineTille.

Niagara Cobalt Silver Mg. Co. 37

Niagara Palls Mining and Drilling Co.^ 37

Niblock, R. R. d., iron ore 22, 58

Nich jIs Chemical Co 3a

See aJ^'o Hungerford mine.
Nichols Mining Co ^'

Nickel. ,.

In Cobalt ores, price •

'

M ethod of valuing • ^
Statistics -5-8. ^u

Sudbury dist 60, 70-7B

Nickel silicate. See Garnierite.

Nickerson, R. B "^

Nicolas, Frank J ^ ,^
Night Hawk Lake Mg. Co ^'

Nipigon, Th. B. d.
^gg

Faults ^^5
^foraines • • ^^g- ^gg
Rocks ••. ICO -znA

Nipigon bay, L. Superior it-^. •i^'*

Nipigon formation. S.e Keweenawan form-

ation
Nipigon lake, Th. B. d.

Altitude 137, 167

Iron ranges E. of, report by Coleman
and Moore 136-169

Iron ranges N.E. of, report by Moore.170-189
magnetite 204

Rocks 100, 104. 144

Shore of, photos 156

Striae 169

Nipigon river, Nipigon lake.

Beach deposits 167

Faults 159

Geology 165, 167

Moraines 169

Rocks 141. 157

photos 158, 166

Nipissing Gold Estates, Ltd 37

Nipissing silver mine. Cobalt 14, 43, 44

Nissiamkeekam lake, Nipigon Lake reg. .. 152

Niven, Alexander 95, 135

Niven, David A 96

Nixon lake, Nipigon Lake reg 187

Noble, H. H 334

Nonsuch Cobalt Silver Co 37

Norfolk CO., limonite 194

Norman, Benjamin Van 192

Norman, G. R. Van 192

Norman, Joseph Van 192-194

Norman tp. See Whistle nickel mine.
Normandale iron furnace 190, 192

North America silver production 12

North American Oil and Gas Co 37

North Bay Cobalt Silver Mg. Co 37

North Burgess tp. See Hanlan and Smith
m'ca m'nes.

North Cmadian Gold Mines, Ltd 12, 37
No"f h Cobalt Mines, Ltd 37

North Elmsley tp. See MacCue.
North Star Larder Lake Mg. Co 36

North Star Oil and Gas Co 37

North West Bay (Larder Lake) Mg. Co... 36

Nort^iern Consolidated Cobalt Mines, Ltd. 36

Northern Development Co. See Pay-
master gold mine.

Northern Gold and Silver Mg. Co 36

Northern Iron Co. See Cedar Point fur-

nace.

PAGE.
Northern Ijarder Lake Mg. Co 12, 36
Northern Ijight M g. Co 58
Northern Pyrites Co. and mine 27, 47, 66
Northland Mining Co 27
Northland pyrites mine, James lake 82
Norton, S 250
Norway.
G oiidal process used in 243
Rhomben-porphyry 184

Nova Scotia silver mine, Cobalt 14, 40, 44

Oats at Kenogami lake 100
Obabika bay, Nipigon lake 161, 169
Obabika pt., Nipigon lake 163
Oliakagaraa lake, Alg 95-98, 101, 110
Oboshegegon (Narrow) lake, Nipigon Lake
reg 173, 184, 187

O'Brien silver mine. Cobalt 14, 17
Accident 41, 44
Royalties 32

Obuskong lake, Montreal river 48
Octo Oil Co 38
O'Donnell, James 44
Oil.

Port Colhorne, for Welland furnace 326
Statistics and industry 6-8, 28, 29

Oil Springs, oil production 29
Oldbed iron mine, Mineville, N.Y. 245, 248, 250
Old Log creek. See Johnson creek.
Olden zinc mine. See Richardson zinc
mine.

Oliver Ferry. See MacCue.
Oliznyk, Turko : . . .39, 44
Olympia gold mine, ShoaF lake 64
Cmbabikon. See Obabika.
Onaman iron ranges.
Report by Moore 170-189

Onaping Iron Ore Co 36
Onondaga formation, salt beds in 28
Ontario.
Geological distribution of iron ores... 205
Mineral production, report by Gibson.. 5-51

Mines of, report by Corkill 58-94
Ontario Copper Co 36
Ontario Graphite Co 90
Ontario Iron and Steel Co 23
Plant of 198, 199, 325-327

Ontario Nickel Co 78
Ontario People's Salt and Soda Co 28
Ontario Rolling Mills 197
Open hearth method of steel-making . .287-289

Ore Reduction Co 36
Orford Copper Co 16, 17. 73

Orok Larder Lake Mines. Ltd 36

Orser. S 92

Orton iron mine, Hastings co 204

Ottawa, mica trimming works 91

Ottawa Carbide Co 30

Ottawa Mica Mining Co 37

Ottawa Prospecting and Dev. Co 37

Oxford CO., limonite 204

Oxford prospecting and Mg. Co 37

Paint lake. Sturgeon river, L. Nipigon.
139, 150, 151

Palaeozoic, divisions of 205
Palladium production 7

Papakiney lake. Pic river 99
Parkhill Salt Co 28
Parks, W. A 11, 135, 158, 170
Parmelee, J. G 294
Parry Sound, prospecting near 47
Parry Sound Copper Mg. Co 47
Parry Sound Mining div., report 47

Parsons, Arthur L 2

Report by, on Geology of west bound-
ary of Algoma 95-135

Partridge.
Nipigon Lake reg. 175

Pasha lake, Th. B. d 140, 149, 169

Patipaw. Fred 41, 44

Patterson, William 39, 44

Paving brick production 21

Paymaster gold mine, Manitou reg. 58, 62, 65

Pearce gold mine, Marmora tp 58, 83

Peas on Pegutchewan river 100
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PAGE.
Peat production 6-8

Peel Oil and Gas Co 37
Pegmatite.
Algoma-Thunder Bay dist 118, 120, 124

Pegutchewan river, Alg 95-100, 128, 130
Peninsula bay, L. Superior, magnetic
sands 205

Pennsylvania Smelting Co 17
Pennsylvania Steel Co. See Lebanon.
Pense Cobalt Me. Co 37
Pentlandite in Sudbury dist 21

Pequot Smeltincr Co 38
Perfect Brick and Tile Co 37
Perry, E. W. C 74
Perth dolomite 301
Perth Amboy. N.Y 16, 17

Petrography.
Algoma-Thunder Bay line 101-126, 132, 134

Diabase, Larder lake 11

Iron formation, Johnson creek 180, 185
Petroleum. Sfr Oil.

Petrolea oil-field 29

Peverly, R 82
Philadelphia Cobalt Mining Co 38

Pic river, L. Superior.
Character 97
Rocks 114, 116, 132
Tiiiiuthy 100
Wa'er-power 99, 132

Pickerel 99, 176
Pig iron. See Iron.
Pi(j lead production 7

Pike 99, 176
Pine, Banksian
Algoma-Thunder Bay line 97, 98, 128

Nipigon Lake reg 173

Pine, red
Algoma-Thunder Bay line 98

Pine portage, Nipigon river 165
Pine station, R. R. d 47
Platinum production 6, 7
Pleistocene deposits, iron ores in 205
Pleistocene geology. .See Glaciation.
Plummer tp., copper 80

Poplar.
Algoma-Thunder Bay line 101, 128
Nipigon I^ake reg 173

Poplar Lodge, L. Nipigon 136, 141

Indian encampment at, photo 147
Iron ranges near 146-148
Pleistocene deposits 167
Rocks 144

glaciated, photo 168
Striae 169

Porcupine.
.Vlgoma-Thunder Bay line 99

Porphyry.
Nipigon Lake reg 176-184
Paint lake, photo 150

Port Arthur.
Blast furnace. See Atikokan Iron Co.
Animikie formation 161

Port Arthur Mining div 46
Port Cnlborne, natural fuel 326
Port Elmsley, graphite 60, 90
Port Henry, N.Y. Sec Cedar Point fur-
nace.

Portland cement. .See Cement.
Portland tp. See Border iron mine.
Potatoes on Pegutchewan river 100
Potter creek, I;. Erie 190
Pottery production 6-8, 25, 26
Premier Cobalt Mines, Ltd 36
Prestofrange. Frank 39, 44

Pride of Cobalt Silver Mines, Ltd 36

Prinee Rupert Cobalt Silver Mines, Ltd... 37

Producer's Natural Gas Co 37

Prospect Developing and Mg. Co 36

P-ovincial Vines, Ltd 36

Provincial Natural Gas and Fuel Co 30

Provincial silver mine, Cobalt 14, 19, 20

Pu'pwood.
Algoma-Tlmnder Bay line 97, 98

Nipigon T^ake reg 173

Pyke, J. W 78

23 M.

P.\GE.
Pyrites. See Iron pyrites.
Pyrrhotite, magnetic conductivity of .... 228
Sudbury dist 20

Quartz.
Xaughton, mining 73
Statistics 6-8, 30

Quartzite.
Nipigon Lake reg 160, 161

Queen Alexandra Mining Co 36
Queen City Mg. and Dev. Co 12
Queen of Sheba Gold Mines, Ltd 36
Quematurobkistegong lake, Alg 99, 104
Quinciuaga lake, Algo-Th. B. d 95
Rapids at outlet 106
Rocks 100, 101, 104, 113
Topography of region 96
Waterpower 99

Rabbit.
Algoma-Thunder Bay line 99

Rabbit lake. Pic river 97, 99, 132
Rabbit Mountain Mines, Ltd 36
Radishes on Pegutchewan river 100
Radnor, magnetite 22
Radnor Forges, Que 197
Radnor iron mine, Grattan tp. 87, 204, 220, 221
Ragged Falls Mining Co 36
Rail mill at Soo, photo and notes 298, 299
Railway Reserves Mines, Ltd 36
Rainy lake, R. R. d 165
Rainy River dist.

Mining lands in, acreage 33
sales and leases 31

Raleigh tp., oil 29
Ransford, John 28
Raspberries in Algoma-Thunder Bay line. 98
Ravens in Algoma-Thunder Bay line 99

Ray, Lieut.-Col. S. W 46
Red Jack Mining Co 37
Red Paint lake. Red Paint river 170
Red Paint river, L. Nipigon.
Agricultural land 175

Brule, photo 174

Character 171

Fall of 176

Iron on, claims 181

photos 178, 182
report 170-189

Moraines near •. 169
Muskegs, photo 161

Photos 172
Portage, photo 161

Rocks 177, 185
breccia, photo 144
granite and schist 155

Stratified sands 168
Striae 169
Trees 173

Red portage. Red Paint river.
Iron claims 170, 178, 183
Rocks 173, 187

Red Rock, Nipigon bay 159
Red Pock silver mine. Cobalt 14

Red Rose Mining Co. 36
Reddick gold mine. Larder Lake reg.. 10, 12, 35
Refining and Mining Co. of Chrome 17
Resrina gold mine, L. of the Woods 46
Reilly, J. F 80
Revillon pt., L. Nipigon 156
Rex Argent Mines Co 37
Rhipidomella on Kenogami river 130
Rhomben-porphyry 184

Rib lake, Nip., pyrites 60

Richardson, W. M 12

Richardson feldspar mine, Bedford tp 89

Richardson oil-field 29

Richardson einc m-ne. Olden tp 84

Riddarhyttan, Sweden 243

Rideeway Mining Co 37

Right-of-Wav silver mine. Cobalt .14, 41. 44

Eo> e-tB. Prank A Co 326, 329-332

Robertsville iron mine 204, 208, 270, 273

Rol inet Brick Co 37

Roche, E. K 49

Rodda, F 70,211
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Russo-Japanese war, effect on silver mar-
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Rutherford tp., iron ore 205
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Sagiwatin lake. Pic river 132

St. Anthony gold mine. Sturgeon lake.... 10

Notes • • 64

Photos 67' 68
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St. Ignace island, Nipigon lake 160

St. Lawrence-Cobalt Mg. Co. . . . _ 36

St Lawrence Lumber and Mg. Co 37

St. Marie lake, Nipigon Lake reg., iron.
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301
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Saiangen, Sweden 243
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^^

Sewer-pipe production d-o-

^^
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Shakespeare gold mine im
Shales in Nipigon Lake reg j-o^

Shallow lake, Nipigon Lake reg iw
Shamrock Silver Co f'°
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^^

Sharp, A •

«z-

Shaw, Lieut.-Col. George A 'o
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Shepard, Edward Zl

Sherwood, Daniel "'i

Shields Bros • • j, /j ca
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Sibert Consolidated Mg. Co. j^'
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Markets ^..
•

\a It
Montreal River div '

}c' ^n
Port Arthur div VA'To' (t
Statistics 5-8, lA 16

Silver Belt Cobalt Mg. Co o6

Silver Bird Cobalt Mines, Ltd 37

Silver Circle Mg. Co 3b

Silver Cross Cobalt Mg. Co ^b

Silver Five Mg. Co 1^

Silver Heels Mg. Co. - • -
f

.'

Silver Leaf silver mine. Cobalt i^

Silver mt., Th. B. d., magnetite near 46

Silver Pick Cobalt Mg. Co. 36

Silver Queen silver mine. Cobalt 14

P.\GE.
Silver Ridge Mg. Co 37
SHver Rock Mg. Co 37
Silver Spade Mg. Co 37
Silver Square Mg. Co 36
Silverfleld Cobalt Mg. Co 37
Smaltite Silver Mg. Co 36
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Sudbury dist 74, 75
Toronto, suggested 199
Thessalon 58, 79
Trout Lake 60

Smelting by electric furnace.
Notes by Mackenzie 332-338

Smith, Edward 92
Smith, F. C 80
Smith, G. T 45, 48
Smith, Prof. J. Russell 200
Smith, Terry See Sewell and Smith.
Smith mica mine, N. Burgess tp 92
Smythe tp., prospecting in 45
Snider, William 70
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Algoma-Thunder Bay line 98

Snyder, F. S 227
Societe Electrometallurgique Canadienne.. 36
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Soil. See Agricultural land.
Sollers, Harry 39, 44
Soo Larder Lake Exploration Co 37
Sophia gold mine, Madoc tp 37, 58, 83
South American silver production 13
South bay, Nipigon lake 160
South-Western Oil and Gas Lands 38
Soweska river, kaolinic clays 26
Spain.
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Silver production 13

Spanish river, Nip 73, 74
Sparrows.
Algoma-Thunder Bay line 99

Spears Mg. Corporation 36
Split-rock portage, Nipigon river.
photo 166
water-power 99, 134

Spoon bay. Larder lake 10
Spragge tp., Alg 46
Spruce.
Algoma-Thunder Bay line 97-101
Nipigon Lake reg 173

Spruce lake, Kenogami river 130
Stadacona Cobnlt Mg. Co 38
Stiffordshire, Eng.
Furnace in, sketch of obsolete 193

Standard Chemical Co 197, 314
Standard Cobalt Mines, Ltd 13, 16
Standish, N.Y.
Furnace, description and photos ...258-260

Stanley Smelting Co 84
Stansfield, Alfred 334
Stanton, J. E 49

Star of the East gold mine 83
Statistical review, report by Gibson .... 5-52

Steel.
Canadian imports 201

Industry and manufacture of, report by
Mackenzie 190-342

Statistics. See Iron.
Steele, J 64

Steep Rock, W. of Port Arthur 203, 204

Sterling Gas Co 36

Stibnite in L. of the Woods dist 47

Still lake, E. of Nipigon lake 140, 144

Stoat.
Algoma-Thunder Bay line 99

Stobis iron mine, Aberdeen tp., hematite. 204

Stoness, J 27, 92

Strassa, Sweden 243

f
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Strathcona, Bay of Quinte 315
Strathcona Silver Mg. Co 38
-^ rawberry.
Algoma-Thunder Bay line 98
-Vipigon Lake reg 175

-Tiae. .SV'c Glacial striae.
-rike at Cobalt (labour) 14, 15
~ .'ipa, Sweden 243
-• 'opheodonta cf. pattersoni.
Kemgami river 130

.Siutrt. Sutherland 40. 44

Sturgeon Falls, Xip 16, 60
Sturgeon lake. Th. B. & R. R. dists.

I io'd mining 58

~>e a so St. Anthony mine.
• 'irgeon river. L. Xipigon.
Banks of, character 173

Description and photos 137-140

Drift deposits 167, 168

Kocks 142-146, 177

.Sand plains, altitude 187

Suckers.
Algoma-Thunder Bay line 99

Sudhurv, Animikie near 205

Sudbury dist., copper and nickel. 20, 21, 70-78

Sudbury mining div., report 46

Sullivan. J. 84

Sulphide. Ont.. acid plant 27, 85

Sulphur in Atikokan iron mine 69

Sulphuric acid.
Plant for Sulphide, Ont 27

photo 55
.Sultana gold mine, closed 46

Summer Mining classes, report 53-57

Sundblad. George «; '
.70 on

Superior copper mine 21, 79, 80

Superior Portland Cement Co 25

Supplementary Revenue Act ^^' S
Sutherland, Wallace 190

Sutton B \y Cobalt Silver Mg. Co 36

Svarto. Sweden 236

Sweden.
Concentrates in, price 275
Iron ore • - 199
magnetic concentration 243
photos 238-247

Sydvaranger, Sweden 243

Talc in Huntingdon tp 93, 94

statistics 6-8

Tamarack.
Aleoma-Thunder Bay line 97, 98
Xipigon Lake region 173

Tecumseh and Walkerville Oil and Gas
Co 35

Tecumseh Oil Co 36
Temagami Copper Co 38
Temagami 1 forest reserve and village). See

Timagami.
Temagami Mg. and Milling Co 82
Temiscaming Cobalt silver mine. Cobalt 14
Temiskaming 4 Hudson Bay silver mine.

Cobalt 14, 41, 44
Temiskaming dist., mining div. and lake.
Sep Timiskaming.

Tesniere, -Toseph 42, 44
Tett, J. P. and Bros 27
Thamesville oil-field 29
Thessalon copper smelter 58, 79
Thompson. George 41, 44
Thompson gold mine. Bear lake, Nip 10
Thorold. plant for Cobalt ores 16, 82
Thow. Georee 62
Thunder bay. L. Superior 158
Thunder Bay dist.
Geology of eastern boundary, report by
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Tiles (drain*, production 6-8
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Timagami, Xip.
Grondal process for ores of 289
Jispilite from. conc2ntration tests on 269
Magnetite at 204
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T:mher. .S' . Trees. •

Timiskaming dist.. notes on mining in 82
Timiskaming lake. Xip., silver 19
See al-o Cihalt, Ont.

Timis'aming Mining div., report 45
Timothy along Pic river .

.

lOO
Tinney. E B '253
Tip-top cop,,er mine .21, 46
TiroV>^s»ei. Oratic '44
Titaniferous iron ore. occurrences ... 204
To-ne-ne ^rold mine. Bear lake. Xip. 11
Topography.
Xir igon Lake reg 136-140, 159. 176
Thrndcr Bay-Algoma line 96, 97

Toron o. blast furnace suggested 199
Toronto L'me Co 25
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Trap lake. E. of L. Xipigon.
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ifap 153
Xame. reason for 152
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Treasure Island Gold Mg. Co "38
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.\lgoma-Thunder Bay line 97, 98. 128
Cobalt dist 15
Xipigon Lake reg 173

Trethewey Co 33
Trethewey silver mine. Cobalt 14. 41, 44
Trombley iron claim. Nipigon Lake reg.' 181
Trov.t, brook
A'goma-Thunder Bay line 99
Johnson creek 176

Trout lake. Alg 95. 97. no
Trout Lake. Xip., smelter 16, 60
Tudhope tp., prospecting in 45
Turnbull. R . 334, 337-339
T'-rner, X. L.
Report by. on .Vssay Office 50. 51

30
TJnt'ed Gas Co.
United States.
Iron production, compared to Ont. 202
Silver production 53

United States Steel Corporation 004
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. . 243

Van Hiee. Prof. C. R. 202. 203
Vancouver Portland Cement C'>.

'
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Vermilion iron range, production 206
Vermilion river, alluvial gold 10

waterpower 20. 60, 75
Verona. See Border iron mine.
Verona Mining Co 27
Veteran's Prospecting and Mg. Co. 38
Viceroy Cobalt Mg. Co. 38
Victoria Creek Mg. and Dev. Co 38
Victoria nickel mine, Sudbury. 39, 44, 75, 76
Victoria rapids, Xipigon river 165
Victory (Xeepawal go!d mine 58, 64, 65
Vigals^iro. Sweilen 243
Virgin falls. L. Xipigon 163, 165. 169
Virgin island. L. Xipigon 162

Wabageshik falls, Vermilion river 20
Wiffle. John 40.44
Wages, statistics 12, 20-30
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mine.

Warren lake (glacial) 167, 168
Waterpower.
Algoma-Thunder Bay line 99
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Iron 136
Length 140
Notes and photo 151, 152
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Webbwood Copper Mines, Ltd 38
Webster and Co 93
Wee-tu Mining Co 38

Weldy, Harry 41, 44

Welland, smelter 90, 198, 199, 325, 326
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Welland Copper Co 38

Welland gas field 29, 30

Wellington, S 94
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Wells. J. Walter 228

Wendigo Crater Mines, Ltd 38

Wendigokan. See Windigokan.
Wentworth Quarry Co 38
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Iron ranges near 148
Length 140
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Wolff. R. H 334, 338
Wortbington nickel mine, Sudbury dist. 60, 78

Tarker, Bay of Quinte 315

Yukon District Gold Mg. Co 38

Zinc ore production 6, 7



TWENTY-THIRD ANNUAL REPORT

OF THE

COMMISSIONERS

FOR THE

Queen Victoria Niagara Falls Park

1908.

PRINTED BY ORDER OF

THE LEGISLATIVE ASSEMBLY OF ONTARIO

TORONTO
Prime by L. K. CAMERON. Printer »o the King'i Most Excellent Majesty

1909



COMMISSIONERS OF THE QTJEEX VICTORIA NIAGARA FALLS
PARK.

J. W. Laxgmttie, (Cliairman), Toronto.

Geoege H. Wilkes, Brantford.

P. W. Ellis, Toronto.

CoLoxEL L. Clarke Ratmoxd, Welland.

WILLL4M L. DoEAN, Niagara Falls.

Lionel H. Claeke, Toronto.

J. H. Jackson, C.E., Superintendent.

J. Haeeison Pew, Assistant Superintendent.

Paeliamext Buildings,

Toeonto, February 13tli, 1909.

I

WARWICK BRO'S & RUTTER. Limited. Printers.

TORONTO.



To the Honourable JOHX MOIUSON GIBSON, K.C., etc., etc., etc.,

Lieuteruint-GovernoT of the Province of Ontario.

May it Please Your Honour :

I beg to submit herewith tlie Twcntj'-third Annual Eeport of the Com-
missioners for the Queen Tictoiia Niagara Falls Park, being for the year

ended 31st December, 1908, together with the appendices thereunto attached.

I have the honour to be,

Your Honour's most obedient servant,

AV. J. HANNA,
Provincial Secretary.

Toronto, February 13th, 1909.
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To the Honourable W. J. Haxna, K.C, M.P.P.,

Provincial Secretary , Province of Ontario, Parliament Buildings,

Toronto.
1

SiE,—I have the honour to transmit herewith for presentation to the

Legislature of Ontario the Twenty-third Annual Report of the Commission-
ers of the Queen Yictoria Niagara Falls Park (being for the year ended 31st ,

December, 1908), together with the appendices thereunto attached.
J

I have the honour to be, Sir,

Your obedient servant,

J. W. LANGMUIE,
Chairman.

Ml



TWEXTY-THIRD ANNUAL EEPORT OF THE COMMISSIONERS FOR
THE QUEEN VICTORIA NIAGARA FALLS PARK.

To the Honourable JOHN MORISON GIBSON, K.C., LL.D.,

Lieutenant-Governor of the Province of Ontario.

May it Plkase Your Honour,

The Commissioners for the Queen Victoria Niagara Falls Park, as

required by law, beg to submit their twenty-third annual report (being for

the year 1908) together with the usual statement of receipts and expendi-

tures. In the appendices attached will be found the Report of the Park
Superintendent making reference in detail to the new works constructed and
the general work of maintaining the Park proper and its outlying portions

from Lake Erie to Lake Ontario during the past year; also the text of con-

tracts entered into during 1908 for the construction of certain sections of the

new Boulevard along the Niagara River from the southerly end of the Park
to Fort Erie.

Senator Robert Jaffray, who was appointed a Commissioner in 1902,

resigned from the Board on the 14th May, 1908, and Mr. Lionel H. Clarke,

President of the Board of Trade, Toronto, was, on 24th November, 1908, by
Order of the Lieutenant-Governor in Council, appointed in his place; other-

wise the personnel of the Commission remains the same as at the date of the

last annual report.

Mr. James "Wilson, much to the regret of the Commissioners, resigned

the Superintendency of the Park on the 6th April, 1908. He was appointed

to the position in 1887 and had therefore served for twenty-one years, during
which time he performed the very varied and important duties devolving on

him to the entire satisfaction of the Commissioners.
"With a view to the appointment of a properly qualified successor to Mr.

Wilson, the Board considered it advisable to solicit applications for the

vacant position through public advertisement. As a result of this action

a large number of applications were received, but as none came up to the

standard of qualification soiight for, the Commissioners appointed Mr. J. H.
Jackson, O.L.S., A.M. Can. Soc. C.E., of Niagara Falls, Acting Superin-
tendent until a satisfactory permanent arrangement could be effected. Mr.
Jackson having performed the duties pertaining to the position in a very
efficient manner his permanent appointment was recommended by the Board
and an Order-in-Council dated 2Tth January, 1909, was passed perman-
ently confirming him in the position of Superintendent.

The chief incidents in the past year's administration of Park affairs

may be briefly summarized as follows:—

Permaxext Improvements.

The prevalence of spray in close proximity to the Falls rendered it most
difficult to maintain in good condition the macadamized roadway at that

important point, thus frequently causing much personal discomfort to

visitors. It therefore became necessary to construct a brick driveway pave-

ment from a point opposite the northerly end of the Administration

[5]
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Building extending in front of the Falls to tlie extreme southerly; point of
view of the Horse Shoe cataract about a quarter of a mile in length.
Occasion was taken during the progress of this work to reduce the grades
and more suitably arrange the elevation of the street railway tracks, as well
as to provide suitable slopes for the grass plots at this celebrated view point.

The condition of the road leading to the main northerly entrance to the
Park has long been in a very unsatisfactory state, which was much more
apparent since the construction of the new Clifton Hotel. In order to

remedy this a joint arrangement was arrived at, after protracted negoti-
ations, with the City of Niagara Falls and the International Eailway for
the construction of a permanent roadway of a class suited to the surround-
ings of this important point. This improved thoroughfare commences with
the ordinary width at the Clifton Bridge and increases as it nears the Park
entrance. Through the completion of this work the approaches to the Park
now present a finished appearance in keeping with the fine granite columns
and other surroundings at the gateway. There is yet, however, to be built

by the electric railway under its agreement with the Park Commissioners a

new walk from the Clifton Bridge to the Park entrance.

BOULEVAED FKOM FOET EeIE TO THE PaEK.

At the last session of the Legislature the Commissioners received author-
ity to issue ^100,000 debentures, the proceeds of which are "to be applied
by the Commissioners primarily towards the preservation of the bank of the
Niagara River between Fort Erie and the southerly boundary of the Park
proper against erosion, wash or other action by nature affecting or which
may affect the same, and the construction of an esplanade on and along
the said bank for public purposes, and of such width as may be determined,
and for the purchase of such land as may ge necessary or the acquisition

thereof by expropriation."

This Act of the Legislature having been supplemented by an Order of

the Lieutenant-Governor in Council, the Board was enabled to deal actively

with the long delayed project of constructing a boulevard from Bridgeburg
to the southerly boundary of the Park proper. The Commissioners have
for many years given much thought to the various methods of giving effect

in the most comprehensive way to this important work. To this end they
have kept steadily before them that, in the expenditure of these public funds,

the very best results, both from the standpoint of public utility and scenic

effect, should be obtained.

In previous reports it has been stated that what is known as the Chain
Reserve, extending from Lake Erie to Lake Ontario—a distance of about
thirty miles—is vested in the Park Commission, and although, at the

present time it is intended only to construct the Boulevard from Fort Erie

to the Park proper—about sixteen miles, it is designed ultimately' to extend
it from Lake to Lake.

It may safely be asserted that in no part of the American continent
is there better or more varied scope for the construction of a well designed
Boulevard in combination with a series of Parks extending along the banks
of one of the great rivers of the world than is presented in this project.

Commencing at the foot of Lake Erie and following the sinuosities of the
shore at an altitude sufficiently high to give a continued and comprehensive
view of the Niagara River and the opposite American shore until the Rapids
immediately above the Falls come in full view ; then through the grand Park
in sight of the turbulent rapids until the great cataract of Niagara Falls is
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reached, and continuing" along the banks of the lower river with its wonderful
panorama of gorge, rapids, whirlpool and magnificent banks until the rush-
ing and turbiilent river merges with the quiet waters of Lake Ontario.
Given these fine panoramic views, together with the grand historical asso-

ciations connected with the whole territory from Lake to Lake, it may safely
be said that the proposed boulevard with the continued series of Parks will

not, when completed, be excelled on the continent of America.

In order to give effect to the views of the Commission, and after a most
careful examination of the shore line of the river, the Honourable the Min-
ister of Public Works was requested to place the services of Mr. A. W.
Campbell, C.E., Deputy Minister of Public Works, (who has given special

at?tention to the construction of "goods roads" and to works of this char-
acter) at the disposal of the Commission for the purpose of preparing the
necessary plans and specifications for the construction of the roadbed. It

was decided that sufficient land should be purchased from the various owners
to give a general width of 100 feet to the boulevard so as to provide for a
macadam driveway of 18 feet in width with grass and shrubs on the river

side and trees and foot paths on the western side, with ample space for an
electric railway, right of way and foot paths adjoining the properties of the
bordering owners, as well as provision for a telephone pole line. In order
to break the monotony that might result from too closely following a typical

section, it is provided that the projecting areas will be treated in the plans
and general design in a manner best suited to the respective sections having
regard to the size of the areas and prominency of each on the river bank.

The land purchases are now being proceeded with, and a considerable
portion has been taken possession of. It is expected that bj' spring at least

one-half of the right of way will have been bought and ready for road
building and general treatment.

It was thought advisable for construction purposes to divide the boule-
vard into sections and when the specifications were completed about the

middle of the year, tenders were at once received for the construction of two
sections of the road (full particulars of which will be found in the appendices
attached). When the spring opens it is fully expected that a large portion
of the road between Bridgeburg and the Chippawa River will be under
contract. It is the intention of the Commission to have the roadway com-
pleted and ready for use before commencing the planting of trees and
shrubs and the laying out of grass plots.

The bridge work spanning the stream along the course has been planned
and one of suitable design has been completed over Frenchman's Creek at

Bridgeburg.

With the responsibility placed on the commission for the care and
management of the park-way along the river front it will become necessary
to harmonize the adjacent surroundings with the park-way itself. To that

end it will be obvious that it is vitallj^ important that the full control of

the water front should be placed under the supervision of the Commission.
When it is considered that with the increased use of electrical power in the
Niagara Peninsula important industries will be located in close proximity
to the river and such industries will require docking privileges on the water
and entrance to the land on the west of the boulevard, the placing of the
water front under the care of the Park Commission becomes the more nec-
essary. For these reasons the Government has been requested to vest in

the Commission not less than 200 feet of the foreshore between Bridgeburg
and the head of the Park.
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Fire Protection.

For the safety of the general offices, the administration and other build-

ings, an independent high pressure fire service has been installed with the
necessary equipment, which stands ready for instant use in the event of a

fire breaking out. This precaution was justified in the summer, when a

small fire occurred in the kitchen of the administration building, but which
was extinguished without serious loss.

Park Lighting.

The question of lighting the Park has. been under the consideration of the
Commissioners for a long time, but the great cost of the requisite initial

plant, as well as the annual charge for maintenance prevented the Board
from entering on the work. Negotiations, however, were opened during the

year with the Electric Railway Company for the use of their trolley poles

and an arrangement has also been completed for furnishing electric light

at a reasonable rate. These arrangements will enable the Park to be suf-

ficiently lighted along the sidewalk on the cliff, as well as the roadway to

the west between the entrance gate at the Clifton House and beyond the
Falls.

Skating Rink.

Representations were made to the Commissioners during the year that,

owing to the difficulty and danger of using any portion of the river for

skating purposes, it would be a great benefit to the residents in the locality

if an open skating rink was permitted to be placed in the bow of the

river below Clark Hill. The request of the petitioners was granted, so that

there are now facilities for skating in winter and bathing in summer.

Qfeenston Heights.

The Park surrounding Brock's Monument has been visited this year by
a much larger number, both of travellers from a distance and single day
picnic parties from Toronto and adjacent places, than in previous years.

The presence of large crowds in this beautiful and picturesque Park has

demonstrated the fact that the existing conveniences are quite inadequate
for the comfort and enjoyment of visitors. The main entrance to the Park
is congested by the slightest increase over normal traffic, and the water sup-

ply facilities cannot meet the demands made on them during many days
of the season, while the capacity of the restaurant building is entirely

insufficient to meet the requirements of visitors. To overcome these serious

deficiencies, it is proposed to take down the handsome cut stone columns,
comprising the old Lodge entrance to Queenston Heights and to recon-

struct them at the entrance immediately opposite the electric railway land-

ing, and, at the same time, to widen the foot path at the entrance and lessen

the grade in its ascent to the Monument. It is also proposed to increase the

area of the picnic grounds and open new vistas on the brow of the hill, so

that the picturesque scenery in the foot lands and in the valley, as well as

the placid river, may be seen. Should the popularity of this resort continue

to increase it may become necessary to erect a commodious structure for a

"Rest" for visitors, somewhat after the style of the Administration Build-
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ing in the Park proper, where refreshments and meals can be served;

meantime, until the numbers frequenting this Park justify the expenditures

indicated, the present frame restaurant building will require to be enlarged

and improved to meet the present demands.

Niagara Glex.

Another work of a permanent character which the Commissioners pur-

pose taking up during the current year is the improvement of the Niagara
(ilen in conjunction with Whirlpool Point. Owing to the difficulty of

ascent and descent at the Glen this unique property with its unrivalled and
primitive wildness has not attained the popularity which it so justly deserves.

Negotiations were commenced some time ago for the construction of an
elevator at Whirlpool Point with a path leading to and connecting with the

paths of Niagara Glen, as well as the construction of an elevator at the

nortlierly end of that Park. It is intended to revive these negotiations dur-

ing the present j'ear and if they are successfully concluded it will become
necessary to erect a suitable waiting room of the boulder style adopted by
the Commissioners both at Niagara Glen and Whirlpool Point for the accom-
modation and comfort of visitors.

Water Maixs.

The need of moisture at the northerly and southerly portions of the

Park proper has been seriously felt during extremely dry weather and has
frequently proved destructive of grass and plant life. To remedy this

serious defect and, at the same time, to provide an ample supplj' of water
for laying the dust of the roadways, it is proposed to instal during the year
a system of water mains at different points throughout the Park limits.

Experiments have been conducted in the past for dust laying, but so far, in

addition to being verj- expensive, have not proved as successful as was
hoped for.

General Maixtenance.

The ordinary works of maintenance, both in Niagara Falls Park proper,

as well as the outlying Parks, have been well kept up during the year.

Practically the whole area of the Park proper has ben restored to its con-

dition prior to the breaking up of the grounds for Power Company's oper-

ations and considerable work has been done in the construction of new
roads and the repair and upkeep of the older ones, and many trees and
shrubs have been planted in the restored portions. The largely increased

area of the Park system generally, with the constantly increasing acreage
brought under cultivation and horticultural treatment, must necessarily

increase the expenditure for the proper care of lawns, paths and drive-

ways.

Designs axd Plaxs for General I'ark System,

Now that the Park domain has become so extensive, and seeing that

additions will, undoubtedly, be made to it from time to time and in fact that
it is destined to take rank among the most famed Parks of the world, it

is of vital importance that the services of a skilled landscape architect of
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the very highest standing in that profession should be secured for the pre-
paration of the most comprehensive designs, specifications and working
plans for the decorative treatment of the whole Park territory from Lake
Ontario to Lake Erie. Each Park in the system, as well as the various
sections of the boulevard, will require distinctive designs in order to pro-
duce the best scenic effects not only in each individual park but throughout
the whole system. It will be obvious that such results can only be accom-
plished through the employment of the services of a professional landscape
architect who has devised and carried to completion works of a similar char-
acter. The preparation of such designs not only require a general know-
ledge of every branch of landscape architecture, but a thorough practical
knowledge of forestry, horticulture and every feature in plant life.

The Commissioners think that this great Park and boulevard system
should not only be used for the recreation and enjoyment of the public,
but should also be utilized during its formative period, and for all time to
come, as a Provincial School of Practical Forestry, Horticulture, Flori-
culture and Botany, and last, but not least, an object lesson in good road
building.

Power Measurement.

• Reference ws made in the last Annual Report to the differences of

opinion that existed between the Commissioners and the Power Companies
as to the method of measuring the excess power "generated and used and
sold or disposed of" over the stipulated quantity for which a fixed annual
rental is paid by each Company respectively.

The Power Companies interested desired to be heard on the subject in

order that they might place before the Commissioners their views in respect

to the construction of the clause defining the rentals to be paid for such
excess power. A conference was, therefore, arranged for and took place

on February 13th at the Clifton House, Niagara Falls, before the Hon. J.

J. Foy, K.C., Attorney General for Ontario, and the Hon. John S. Hendrie,
M.P.P., when the views of the legal representatives of the respective com-
panies were heard, as well as the reply of Counsel for the Commission.
The whole proceedings, as reported verbatim, will be found in the appendix
hereto attached.

WlTHDRAV.AL OF "WaTER FROil ElVER FOR PoWER PrRPOSES.

A conference took place in Ottawa in the early part of the year between

some members of the Ontario Government and the Dominion Government
for the purpose of discussing the terms and conditions of a proposed treaty

with the United States with a view to placing a limitation on the amount
of water that might be withdrawn from both shores of the Niagara River

for commercial purposes and incidentally to determine the amount of water

that could be used by the respective Power Companies without materially

deteriorating the beauty of the Falls. As the Commission had collected a

great deal of information on the subject and the probable effect such with-

drawal of water might have on the grandeur and scenic beauty of the Falls,

the information thus obtained was placed in the possession of the Govern-

ment. A monograph by Dr. "Wm. Spencer on this subject had been pub-

lished by the Geological Survey of Canada and the Ontario Government
thought it most desirable to have the statements and deductions made by

Dr. Spencer examined into by an expert engineer. Mr. Isham Randolph,
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an eminent hydraulic engineer, was, therefore, engaged to examine and
report upon the questions raised by Dr. Spencer as to the effect of the power
developments at Niagara Falls upon the Falls themselves.

The full text of Mr. Randolph's reports will be found in the appendix.

Financial Statements.

From an examination of the financial statements appended it will be

seen that the receipts of the year are about the same as for the preceding

twelve months. It was expected that the various Power Companies oper-

ating under charters from the Ontario Government would have disposed

of a larger amount of power in excess of the stipulated amount that each

Company is authorized to take in consideration of the payment of their

fixed rentals, aggregating $60,000, but this expectation was not realized.

Doubtless considerably increased sums will be received during the current

year from the sale of excess power from all of these companies.

The payments made by these companies on account of excess power have
been accepted without prejudice to either party and subject to the decision of

the Courts in the actions noAv pending. Should the decision be favorable to

the contention of the Commissioners the receipts will be augmented by a

considerable amount.
The expenditures for the 3'ear on Capital Account within the Park

proper were largely increased hj the construction of a permanent brick pave-

ment at a point overlooking the Falls. This work has already been referred

to under the heading of '"Permanent Works."
It will be observed that the expenditures connected with the Niagara

Eiver Boulevard during the year amounted to 839,322.69 which along with

122,554.96 expended in previous years makes a total expenditure of S61,-

877.65 on the new boulevard. These large expenditures have caused an
overdraft in the Bank Account of §73,722.50 of which >'61,877.65, as above
stated, was expended in connection with the boulevard. When the SlOO,-

000 new issue of debentures have been sold this overdraft will be repaid.

The Comissioners made preparation for suitably entertaining Lord
Roberts during his visit to Canada to attend the Quebec Tercentary Cele-

bration but the programme was not carried out owing to Lord Robert's illness

and hastened return to England. In September Lord Milner and party
spent two days at the Falls as guests of the Commissioners and were taken
over the power works and to the historic and scenic points of the frontier.

In September also the Canadian Mining Institute with visitors from Great
Britain and the Continent were shown the interesting features of industrial

Niagara on both sides of the River.

All which is respectfully submitted.

J. W. L.A^NGMUIE,

Chm'rman.
George H. Wilkes.
P. W. Ellis.

L. Clarke Raymond.
William L. Dor.\n.

Lionel A. Clarke.
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QUEEN yiCTOEIA NIAGARA FALLS PARK.

FixAXciAL Statement, 1908.

Receipts.

Ontario Power Company, rental |30,000 00

Ontario Power Company, excess rental 88 50

Canadian Niagara Power Company, rental 15,000 00 5

Canadian Niagara Power Company, excess rental ... 18,624 15 :

Electrical Development Company, rental :.. 15,000 00

International Railway Company, rental 10,000 00

Zybach & Company, rental 9,000 00

Brock's Monument tolls 1,001 50
Wharf privileges 501 00

Sundries 760 40

199,975 55

Overdraft in Imperial Bank, December 31st, 1908 |73,722 50

1173,698 05
j

Special Account. 1

For maintaining water levels at intakes of Canadian Niagara Power \

Company and the International Railway Company. \

January 31, 1903, deposited |25,000 00 ^
December 30, 1905, interest to date 2,288 41 %

127,288 41 1

Less cost of submerged d-am $2,189 32
i

125,099 09 j

December 31, 1908, interest accrued to date |2,344 58
,

127,443 67

Financial Statement, 1908. f

Expenditures. -

I

Paid Imperial Bank overdraft, January 1st, 1908 $24,212 12
I

Capital Account

:

Wages, permanent works

:

New roads |2,516 88
Permanent works 2,439 01

Trees and shrubs 1,640 78

Fire protection 613 72

Niagara Glen 192 45
Butler's Burying Ground 101 15

Bridge Street shelter 50 00

17,553 99



990 34
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APPENDIX A.

Report of the Park Superintendent.

To the Commissioners of the Queen Victoria Niagara Falls Park.

Gentlemen,—I have the honour to submit the following report of work

undertaken and performed during the year 1908 in maintaining and improv-

ing the Queen Victoria Niagara Falls Park with its outlying portions

northerly to Lake Ontario and southerly to Lake Erie, under the super-

vision of Mr. James Wilson until May 1st and under my control since

June 13th.
General.

In addition to the ordinary routine of maintaining the Park system effici-

ently and providing for the needs and comfort of the throngs who come

from far and near to gaze upon nature in her supreme effort, a step forward

has been taken this year in commencing the construction of the intercon-

necting links between the outlying parks and the Park proper, that will,

when completed, form a continuous parkway for 20 miles above the Falls

and eventually for the same distance below the Falls.

Niagara Falls Park.

The area of the Park proper to be maintained and cultivated to a high

degree of perfection has been increased yearly since the completion of the

first installation of the various power companies until the close of the

season 1908 sees the whole of the original area of 150 acres requiring atten-

tion in the repair and upkeep of paths and roadways together with the green

plots and shrubs.

During the year much attention has been given to the roadways in this

portion of the park vacated by the companies and partially restored at the

end of 1907. The main carriage drive from the Power House of the Canadian

Niagara Power Company to the head of Dufferin Islands has ben re-surfacec3

equal to the other park driveways and is in constant use for vehicular traffic.

The secluded drive around the "Elbow" at Dufferin Islands has been repaired

and newly surfaced with stone, adding an extra half mile of pleasant water

scenery accessible to carriage traffic.

Small connecting links of roadway macadam construction have been

built between the Power House of the Park and River Railway Company
and the Canadian Niagara Power Company leaving one main drive yet

to be constructed between the former Power House and the Park green

houses and near the base of the bluff.

The planting of trees and shrubs in the Park area under the process of

restoration has been attended with more encouraging results from mulching

the soil with manure and very little of the stock has been lost this last

season.

The changes and new arrangements detailed at length in the Report

of 1907, providing for more suitable quarters to carry on the police system

of the Park both at the north end and the south end have resulted in a

better arrangement of the force and a more complete patrol of the park

limits. Very little disorderly conduct has been reported and with the excep-

tion of several detentions for minor offences only two arrests have been

made during the year. One person committed suicide by shooting during

the season.
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A most regrettable accident occurred on tlie morning of July 29th whon
Isaac Beswick, an employee of the regular Park staff, met his death opposite
Rambler's Itest Shelter, being struck by a bridge car of the International
Railway. The unfortunate man appeared not to hear the approach of the
car 1 hough the gong was sounded.

On the morning of July 6th a small fire was discovered in the kitchen of

the Administration Building, Fortunately it was seen in time to prevent
serious loss, the automatic extinguishers being used. This circumstance
was made the occasion of thoroughly instructing the regular police staff

in the use of the new lire fighting apparatus which was not quite complete
at this time. All the valves were explained and the operation of the hyd-
rants tested by actual practice as an object lesson.

The question of ordering material and payment of accounts has been
revised to completely follow each transaction through by correspondence
on file, and new books have been arranged to show the progress of expen-
diture during the year so that the actual state of each appropriation can be
seen without referring to each detail of cost.

Unfortunately estimates of the numbers of visitors daily are not
recorded so that a comparison with former jears cannot be made, but it

would appear that this year the total number is slightly under the average.
The 15th September marked one of the maximum crowds when the Niagara
district turned out to the demonstration to Sir Wilfred Laurier.

New "Works.

The report for 1907 set forth three important permanent improvements
that it was proposed to take up as early as was practicable. These works
together v.ith the installation of a high pressure water supply for fire pro-
tection have all been carried out, the system of Park lighting being the only
measure not actually completed, and it is partially in service now.

Brick Pavement. The roadway along the edge of the cliff from the
Administration Building to and above the Horseshoe, formerly of macadam
construction, has been entirely removed and constructed of standard brick
pavement, a total distance of 1700 feet with a circular drive at the southerly
end where vehicles tend to become crowded in the busy summer season. This
work consisted of an excavation 12 inches in depth below the finished grade
wliich was at a lower elevation than the old roadway, to form the subgrade.
This subgrade was compacted by rolling to form a solid and sufficiently

hard surface to receive the concrete foundation for the brick work. Concrete
6i inches thick was used for the foundation and upon this a sand cushion
H inches in thickness after compacting was uniformly laid to receive the
paving brick 4 inches thick.

When the concrete was sufiiciently hard the brick surface was rolled
to an even surface of required form and the whole grouted with portland
cement grout and left to set hard for traffic. At the edges and at equal
spacing longitudinall;v were laid pitch joints of elastic nature to take care
of the expansion and contraction at different seasons of the year. The sides

of the roadway throughout are curbed with a limestone curb set in con-
crete and drainage is provided for by catch basins at intervals along the
length of the roadway. The brick for this work were purchased from New
Cumberland, West Virginia, and consist of a yellow fire clay block repres-
sed vitrified forming a roadway of very clean and pleasing appearance.

The large carriage traffic has not been slow to appreciate this much
needed improvement and express itself by a large increase in the vehicles
passing over this road.
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Owing to the very severe conditions of spray and the anxiety to pro-

vide against any possibility of defective vrork it was deemed advisable to

perform the contract hj day's labour. The result shows that the cost is

practically the same as the lowest tender and the cost of inspection is much
reduced, while the foundation is thicker by half an inch than the speci-

fications originally called for.

Several changes in the adjacent paths and green plots were made
necessary during the paving construction. The grade of the International

Railway tracks at the Administration Building has been lowered by a foot

and the gravel platform made to conform as also were the foot paths lead-

ing from it. The small green plot at the Horseshoe has been removed entirely

and the roadway located along the edge of the concrete walk.

Park Lighting. The lighting of the Park was taken up actively at the

first of the year and after much correspondence and comparisons of design

a contract was entered into with the International Railway for the instal-

lation of a system of incandescent lights along their right of way using

the iron poles to support the brackets and hoods containing the lights.

The system extends from the main entrance of the Park to the upper limit

of Buffering Islands with two brackets of three lights each on every iron

pole. The cables (lead covered) are all placed in iron conduits with junc-

tion boxes at the foot of the poles and from these are lead up the poles by
iron conduit pipe to the semi-circular bracket supporting the hood. The
lighting apparatus presents a very neat and substantial appearance and
situate as it is between the main drive and the foott path in many places

gives light to as great an area as possible. Power for the current is supplied

from the International Railway power house as part of the contract entered

into.

Parh Approach. Negotiations were entered into with the City of

Niagara Falls and the International Railwaj- which resulted in the con-

struction of a new and very much wider approach to the Main Park entrance

the Upper Steel Arch Bridge. The construction is of the macadam type

and at a much higher elevation than formerly and sets off to better advan-

tage the new granite gateways. The International Railway tracks were
raised to conform with the new grade and by agreement the Company will

next year build a new concrete walk along the edge of the cliff from the

Bridge to the Clifton Incline similar to that laid by the City on the westerly

side of the River Road.

Fire Mains. The laying of a high pressure main with hjdrants for

fire protection at the Administration Building under contract to the Ontario

Power Company was completed early in the year and there are now erected

ready for use three fire hydrants in close proximity to the Commissioners

Offices. Hose and the necessary fire fighting apparatus has been purchased

to adequately protect the structures at this point.

Maid of the Mist CoTnpany. "With the expiration of the lease of privi-

lege's by the Commission to the Maid of the Mist Company in April of this

year an arrangement was made with them as part of the renewal to build a

concrete retaining wall for the purpose of enclosing the eddy immediately

southerly of their landing stage on the Niagara River.

This space had been an eye sore for some time it being the lodging

place for decaying matter which became offensive in hot weather.

City Water Worhs. Advantage was taken of the request from the City

of Niagara Falls to increase their pumping plant inside the park limits to

require a complete repairing of the Station so as to present an appearance

more in keeping with the surroundings. The building has been added to

i
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and new roofed, and it is now proposed to construct a driveway around it

to connect with the new pavement. With the completion of the improve-
ments this vicinity will present itself as less out of harmony with its near-

ness to the great cataract.

Slating Kink. It will be endeavored this winter to maintain an open
air skating' rink at the smooth water behind Dufferin Islands where the
swimming pond is in the summer season. Large numbers of the City young
people will spend the afternoon there, if good ice can be kept.

It was thought advisable last year to recommend the deepening of this

swimming pond to secure sufficient depth for diving, but it has been found
that the pond is frequented very largely by children and their mothers and
it would seem the better policy to have this an absolutely- safe bathing
ground for the little ones.

QUEENSTON.

This outlying park is becoming more popular as a single day picnic

ground for various organizations from Toronto and other places that can
reach it readily and on a number of days this summer more people have
had to be looked after at Queenston than at the park proper. And it appears
probable that this popularity will increase rather than decrease within
the nest few years. With this in view it appears to me that careful con-

sideration should be given to improving the grounds and affording the
necessary facilities for the convenience and comfort of the crowds. As it

is there are no better provisions now than several jears ago, although the

conditions are vastly different. Considerable expense would be incurred
but it is a matter that should be met even to the extent of foregoing some
of the improvements at the Park at the Falls.

Niagara Glen.

The usual works of maintenance have been performed at this point this

year. The older shelters have been repaired and new roofs built, while the

main stairs have been reconstructed.

Fort Erie.

Xo work other than that of careing for the property has been carried out
at Fort Erie. The grounds have been kept in good condition and visitors
shown over the old ruins.

Butler's Buryixg Ground.

The spot known as Butler's Burying Ground at Niagara, whose care
was placed under the Commission, has been partially fenced and arrange-
ments are being made for a right of way to the grounds from the highway.

Xl'VGara River Boulevard.

In the month of April, active work in preparing for the construction
of the Boulevard along the upper Niagara River from the Falls to Fort
Erie, was begun, when a complete survey of the length, sixteen miles,' was
made. Upon carefully considering the plan prepared it was decided to
purchase extra width of property to make a full allowance of 100 feet upon
which to build a macadam roadway, paths and grass plots, with space for

2 NF.
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a double track electric railway and a small right of way for telephone lines.

The good roads department of the Government was consulted as to the pro-

posed layout and under Mr. A. W. Campbell, Deputy Minister of Public

Works, a typical plan was prepared with specifications for road construc-

tion. Surveys were then commenced to show the quantity of land to be

secured from each owner along the route and information prepared for pro-

ceeding with the purchase. This work is now complete and negotiations are

in progress with the owners following a general policj outlined by the Board
of Commissioners after careful discussion. Some of the extra width has been

bought and turned over to the Commission and it is intended to have the

whole complete by next spring.

The typical plan shows a green plot 15 feet in width adjoining the

edge of the bank followed by a roadway 30 feet wide, of which 18 feet is

stoned after the manner of macadam roadways. Bordering upon the road-

way 25 feet is left for a path and two rows of trees ; then 20 feet is reserved

for electric railway purposes and the remaining 10 feet is for a pole line for

telephone use. Where projections occur in the contour of the shore line,

extra width has been taken so that these may be beautified and relieve any

monotony from the sameness of employing the typical section throughout.

For construction purposes the work has been divided into sections and

as the land has been arranged for, these have been thrown open for tender

and contracts awarded. Section No. 1, a length of one and one-quarter miles

above Chippawa, has the roadway completed under the specification pre-

pared, and is in use, while section No. 4 two and three-quarter miles long

has been commenced at the Bridgeburg end of the route. Much care has

been given to the proper interpretation of the requirements for building to

produce a surface that will be satisfactory under the traffic that will pass

over it, and special attention has been exercised upon the drainage of the

gutters.

Simultaneously with the opening of sections of roadway for travel the

problem of maintenance must be thought of. This can be best accomplished

with the mileage under control by a division into sections after the manner
of a railway trackage and keeping at intervals materials for repair work and
quarters for the road men.

Outlets from the larger ditches are provided by constructing reinforced

concrete culverts, while the larger streams are bridged by steel concrete

bridges of a design in keeping with the character of the work. One of these,

a forty foot span, is completed at Frenchman's Creek near Bridgeburg and
presents a fine appearance with its cut stone hand rails, and retaining walls

of hand laid dry walls holding up the approaches.

The protection of the shore line from erosion by cutting from the river

currents 'has been vigorously carried on and practically all of the lengths

originally outlined have been lined with stone riprap laid up along the

water's edge. More of this stone work will be required in the future as the

currents change and commence to wear away in a new place. It would be

advisable to examine the whole frontage and lay out for protection such

portions as require it most.

All of which is respectfully submitted.

John H. Jackson,
Superintendent
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QUEEN VICTORIA NIAGARA FALLS PARK.

Contract for the Constructiox of the Niagara River Boulevard,

Section No. 1.

This agreement made (in triplicate) this 11th day of August, A.D. 1908,
by and between The Queen Victoria Niagara Falls Park Commission, of

the first part, and The Queenston Quarry Company (E. D. Lowrey, Presi-

dent), of the ViUage of St. David's, and T. E. Ferris, of the City of Niagara
Falls, both in the Province of Ontario, Contractors, of the second part.

WITNESSETH :

1. That the said party of the first part has let and awarded to the
Contractors, and in consideration of the covenants and agreements herein
contained on the part of the Contractors to be kept and performed by them,
does hereby let and award to the said Contractors the following described
work or contract, upon the following terms and conditions and specifications,

hereunto annexed, and in accordance with the plans thereof on file in the
office of the Commission at Niagara Falls, all of which form a part of this

contract.

2. The work to be done, and the materials to be furnished under this

contract, are described as being the construction of Section No. 1 of the
Niagara Boulevard, a distance of 6,460 lineal feet.

3. And the said Contractors, in consideration of the letting and award-
ing to them of the said contract and work, and in consideration of the pay-
ments hereinafter mentioned, to be made to them by the said Commission,
and under the penalty expressed in a bond bearing even date with the presents
and hereunto annexed, hereby agree at their own proper cost and expense
to do all the work, furnish all the material above set forth, according to the
true intent and meaning of the specifications and conditions herein con-
tained.

4. And do further agree that the said Commission shall be and are
hereby authorized to appoint an engineer of the said Boulevard, and such
assistants and inspectors as they may deem proper, to inspect the work to be
done under this agreement and to see that the same strictly corresponds with
the specifications hereunto annexed.

5. To prevent all disputes and litigation, it is further agreed by and
between the parties to this contract that the Engineer of the said Boulevard
shall in all cases determine the amounts of quality of work to be done and
which are to be paid for under this contract or in connection with said

Boulevard construction, and he shall decide all questions which may arise

relative to the execution of the contract, or to said construction
on the part of the Contractors, and his estimates, directions and
decisions shall be final and conclusive and binding upon the said Contractors.

6. It is understood that whatever conditions and specifications are men-
tioned herein, the conditions and specifications hereunto annexed are referred

to, and the same are to be taken as a part of this contract and construed
therewith.

7. And it is further agreed that this contract shall be executed iu

triplicate, one of which triplicates shall be kept by the said Commission, one
to be kept by the said Engineer, and one to be delivered to the Contractors.
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8. And the said Contractors hereby agree to receive tlie following prices

as full compensation for tlie use of forms, tools, patterns, plant, implements

and machinery, including all transportation, etc., for the same, and for all

the labor for executing all the work contemplated in this, contract ; for all

bailing, draining and pumping of water; for all loss or damage arising out

of the work aforesaid, or from the action of the elements or from any
unforeseen destruction or difficulties which may be encountered in the prose-

cution of the same, and for all risk of every description connected with the

work, also for all expenses incurred by or in consequence of the suspension

or discontinuance of the said works (in case the Engineer should so direct;

and for well and faithfully completing the work and the whole thereof in the

manner and according to the plans and specifications and the requirements

of the Engineer under them; being distinctly understood that there shall be

no claim for any extra work except as herein specially provided for; also the

furnishing (including transportation) of all the materials necessary for the

full completion of the work ; and the keeping of the works in repair, and in

good working order, until the final payments are made, the whole of the

work to be completed according to the plans and specifications for the lump
sum of ten thousand five hundred and twenty-two dollars (|10,522), and
further agree to any combination of the following additions and deductions

per item to or from the work shown on the plan and described in clause 2

of this contract, namely :

The addition or deduction of

:

1. Earth excavation, including disposal, 30 cents per cubic yard.

2. Macadam roadway complete, ?2.20 per square yard.

3. Furnishing and laying 4-inch tile drain, 20 cents per lineal foot.

9. The work embraced in this contract shall be begun within three

days after notice so to do shall have been given to the Contractors by the

Engineer, and carried on regularly and uninterruptedly thereafter with

such a force as to secure its full completion on or before October 10th, 1908,

and such portions thereof shall be completed in each month as the Engineer
shall determine is a fair proportion thereof.

10. And the said parties of the second part hereby further agree that

the said partj' of the first part shall be and is hereby authorized to deduct
and retain out of the moneys which may be due or become due to the said

party of the second part under this agreement as damages for the non-com-
pletion of the work aforesaid within the time hereinbefore stipulated for its

completion, or within such further time as in accordance with the provisions

of this agreement shall be fixed or allowed for such performance or comple-
tion, the sum of one hundred dollars (-f100) per day for each and every day
the time employed upon the said work may exceed the time stipulated for

its completion or such stipulated time as the same may be increased as here-

inbefore provided which said sum of one hundred dollars per day is hereby
in view of the difiiculty of estimating such damages agreed upon fixed and
determined by the parties hereto as the liquidated damages that the party
of the first part will suffer by reason of such default and not by way of

penalty.

11. That party of the first part reserves the right of suspending the
whole or any part of the work herein contracted to be done if it is deemed
to be for the best interests of the Commission so to do, without compeusation
to the Contractors for such suspension other than extending the time for

completing the work as long a time as it may have been delayed by such
suspension.
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12. No charge shall be made by the Contractors for hinderance or delay

from any cause during the progress of the work embraced in this contract.

13. The said Contractors further agree that they will give personal

attention constantly to the faithful prosecution of the work and will not

assign or sublet the work or any part thereof or any of the moneys or orders

payable under the contract without the previous written consent of the

Commission, but will keep the same under their personal control; that no
right under this contract nor to any orders or moneys due or to become due
hereunder shall be asserted against the said Commission or any memb-ers or

officers thereof, by reason of any so-called assignment in law or equity of

this contract or any part thereof, or of any moneys or orders payable there-

under, unless such assignment shall have been authorized by the written

consent of the Commission ; that no person other than the parties signing
this agreement as the Contractors hereby now have any claim hereunder;
that no claim shall be made except under a specific clause of this agreement
by any person whatever.

14. In the event of the contractors failing or neglecting for one month
to pay the wages of the men and teams employed on the works the Commis-
sion, on the representation of the Engineer, reserve to themselves the right

to pay all such wages ascertained to be due and to deduct the amount of the

same from any monies due or coming due to the Contractors upon this or

any other contract.

15. It shall be lawful for the said Commission in case the said Contrac-

tors shall fail in the due performance of any part of their undertaking or

shall become bankrupt or insolvent or shall compound with their creditors

or propose any composition with their creditors for the settlement of their

debts, or shall carry on or propose to carry on their business under inspectors

on behalf of their creditors, or shall commit any act of bankruptcy, to relet

the undertaking of said contract or any part thereof, and upon such condi-

tion as it may think fit, or from time to time may engage workmen and
provide all such materials, implements and apparatus and employ the same
in such manner as the said Engineer mav think necessary and proper for

completing the said works, or any part of them, and any loss, damage, or

deficiency that may arise in consequence of said bankruptcy or failure on
part of the contractors shall be paid and deducted out of the money retained

by said Commission out of any work previously performed by said Contrac-

tors, and should said money so retained be not sufficient to indemnify and
cover such losses, the deficiency then due shall be a charge on the bond
accompanying this instrument.

16. If the said Contractors are not, in the opinion of the Engineer,
proceeding with the work expeditiously, continuously and in accordance
with the terms of this contract, and to the satisfaction of the said Engineer,
and so as to ensure in his opinion a satisfactory completion and delivery to

the Commission by the date herein provided, and should the Engineer so

certify to the Commission in writing the said Commission shall thereupon
require the said Contractors to proceed without delay with such force as

may be directed, and in case of their refusal or neglect to completely
comply with such requirement within three days after being notified so to

do, the said Commission may take possession of and complete said work at

the expense of said Contractor as herein provided in case of failure or
insolvency.

IT. The Contractor shall deliver to the Engineer accounts for extra
work duly ordered in the manner hereinbefore mentioned and provided in

specifications signed by himself or agent, and such accounts will be paid in
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full within five weeks upon the Engineer's certificate for their correctness,
and no claim whatever will be considered for works not so included in such
account. Such pajonents on extra work shall not he construed, however, as
an acceptance of any such work, and shall not lessen the liability of the
Contractors to replace defective work thoug-h the conditions of the same may
not have been known to the Engineer at the time his certificate was given or
acted upon.

18. In order to enable the Contractors to prosecute the work advantage-
ously the Engineer shall on or about the last Saturday of each month make
an estimate in writing of the amount of work done and materials delivered
to be used in the work, and the value thereof according to the terms of

this contract. The first such estimate shall be of the amount or quantity
and value of the work done and materials delivered since the Contractors
commenced the performance of this contract on their part. And every sub-
sequent estimate, except the final one, shall be of the amount or quantity and
value of the work done since the last Breceding estimate was made. And such
estimates of the amount and quantity shall not be required to be made by
strict measurement, or with exactness, but they may, at the option of the
Engineer, be approximate only. And upon such estimate being made the
Commission will pay to the Contractors eighty (80) per cent, of such estimated
value.

19. The Contractors hereby further agree to make all the needed repairs

in the said work during a period of nine months after its final completion;
and they hereby further agree that the Commission is authorized to retain

out of the monies payable or to become paj'able to them, under this agreement,
the sum of five per cent, on the amount of the contract, and to expend the
same, or so much thereof as may be required, in making the aforesaid repairs
to the satisfaction of the Engineer, if after the delivery or mailing of a

notice in writing to the Contractors or their agent, they shall neglect to make
the aforesaid needed repairs within the time specified in such notice; and
they (the Contractors) hereby further agree to be rt sponsible for any accident
that may occur on account of the defective condition of the work.

20. It is further mutually agreed, that whenever this contract, in the

opinion of the Engineer, shall be completelj- performed on the part of the

Contractors, the Engineer shall proceed with all reasonable diligence to

measure up the work, if need be, and shall make out the final estimate for

the same, and shall certify the same; and upon the expiration

of sixty (60) days after the acceptance by the Commission of

the work herein agreed to be done by the Contractors, the said

Commission will pay to the said Contractors the amount remaining, after

deducting from the amount or value named in the last mentioned (final) cer-

tificate, all such sums as shall previously have been paid to the said Con-
tractor under any of the provisions of the contract, and also such sums of

money as by the terms they are authorized to reserve or retain, provided that

nothing herein contained shall be construed to affect the right hereby reserved

by the said Commission to reject the whole or any portion of the aforesaid
work should the said certificate be found or known to be inconsistent with
the terms of this agreement, or otherwise improperly given.

21. And it is hereby agreed that the said Contractors shall indemnify
and save harmless the Commission from and against all claims against the
said Commission for all labor done and materials furnished under this

contract, and shall furnish said Commission with satisfactory evidence, when
requested, that all persons who have done work or furnished materials under

i
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this contract, for which the Commission might become liable, have been
fully paid, or satisfactorily secured; and in case such evidence is not furn-

ished an amount necessary and sufficient to meet the claims of persons afore-

said shall be retained from money due the said Contractors under this con-

tract, until the liabilities aforesaid shall be fully discharged or satisfactorily

secured.

22. And the Contractors agree that they will execute and deliver to the

said Commission a bond by an approved surety company in the sum of five

thousand dollars (>'5,000) for the faithful performance of the contract, con-

ditioned to indemnify and save harmless the said Commission from all suits

or actions of every name and description brought against the said Commis-
sion, for or on account of any damages received or sustained by any party

or parties, by or from the said Contractors, their servants or agents, in the

construction of the said works, or bv or in consequence of any negligence in

guarding the same, or any improper material furnished by the Contractors

used in its construction, or by or on account of any act or omission of the

said Contractors, and that the Contractors will faithfully perform this con-

tract according to the true intent and meaning thereof; and the said Con-
tractors hereby further agree that so much of the money due to them under
and by virtue of this agreement as shall be considered necessary by the said

Commission, may be retained bv the Commission until all such suits or

claims for damages, as aforesaid, shall have been settled, and evidence to

that effect furnished to the satisfaction of the said Commission.

23. This agreement shall ensure to the benefit of and be binding upon
the successors and assigns of the Commission and the heirs, executors,

administrators and assigns of the said Contractors as well as upon the Com-
mission and Contractors.

In witness whereof, the parties to these presents have hereunto set their

hands and seals, the day and year herein first written.

Queen Yictorta Xiagara Falls Park
Commissioners.

P. W. Ellis,
Acting Chairman.

(Seal,Signed, sealed, and delivered,

In the presence of

W. S. Malcolmson. Qteexstox Quarry Comp.\xt, Limited.

Per E. D. Lowret,
President

.

(Seal)

F. E. Ferris.
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QUEEN VICTORIA NIAGARA FALLS PARK.

Contract for the Construction of the Niagara River Boulevard,
Section No. 4.

This agreement made (in triplicate) this nineteenth day of September,
A.D. 1908, by and between The Queen Victoria Niagara Falls Park Com-
mission, of the first part, and William Upper, of the City of St. Catharines,

and Chalres Lobe, of the City of St. Catharines, both in the Province of

Ontario, Contractors, of the second part.

WITNESSETH :

1. That the said party of the first part has let and awarded to the Con-
tractors, and in consideration of the covenants and agreements herein con-

tained on the part of the Contractors to be kept and performed by them does

hereby let and award to the said Contractors, the following described work
or contract, upon the following terms and conditions and specifications,

hereunto annexed, and in accordance with the plans thereof on file in the

office of the Commission, at Niagara Falls, all of which form a part of this

contract.

2. The work to be done, and the materials to be furnished under this

contract, are described as being the construction of Section No. 4 of the

Niagara River Boulevard, a distance of 14,200 lineal feet.

3. And the said Contractors, in consideration of the letting and award-
ing to them of the said contract and work, and in consideration of the pay-
ments hereinafter mentioned, to be made to them by the said Commission,
and under the penalty expressed in a bond bearing even date with the

presents and hereunto annexed, hereby agree at their own proper cost and
expense to do all the work, furnish all the material above set forth, accord-

ing to the true intent and meaning of the specifications and conditions herein
contained.

4. And do further agree that the said Commission shall be and are

hereby authorized to appoint an Engineer of the said Boulevard, and such
assistants and inspectors as they may deem proper to inspect the work to be
done under this agreement and to see that the same strictly corresponds
with the specifications hereunto annexed.

5. To prevent all disputes and litigation, it is further agreed by and
between the parties to this contract that the Engineer of the said Boulevard
shall in all cases determine the amounts or quality of work to be done and
which are to be paid for under this contract or in connection with said

Boulevard construction, and he shall decide all questions which may arise

relative to the execution of the contract, or to said construction on the part

of the Contractors, and his estimates, directions and decisions shall be final

and conclusive and binding upon the said Contractors.

6. It is understood that whatever conditions and specifications are men-
tioned herein, the conditions and specifications hereunto annexed are referred
to, and the same are to be taken as a part of this contract and construed
therewith.

7. And it is further agreed that this contract shall be executed in

triplicate, one of which triplicates shall be kept by the said Commission, one
to be kept by the said Engineer and one to be delivered to the Contractors.
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8. And the said Contractors hereby agree to receive the following prices

as full compensation for the use of forms, tools, patterns, plant, implements

and machinen^ including all transportation, etc., for the same, and for

all the labor for executing all the work contemplated in this contract ; for

all bailing, draining and pumping of water; for all loss or damage arising

out of the work aforesaid, or from the action of the elements or from any
unforeseen destruction or difficulties which may be encountered in the

prosecution of the same, and for all risk of every description connected with

the work, also for all expenses incurred by or in consequence of the suspen-

sion or discontinuance of the said works (in case the Engineer should so

direct) and for well and faithfully completing the work and the whole

thereof in the manner and according to the plans and specifications and the

requirements of the Engineer under them; being distinctly understood that

there shall be no claim for any extra work except as herein specially pro-

vided for; also the furnishing (including transportation) of all the materials

necessary for the full completion of the work ; and the keeping of the works
in repair, and in good working order, until the final payments are made, the

whole of the work to be completed according to the plans and specifications

for the lump sum of thirtj'-two thousand five hundred dollars ($32,500^,

and further agree to any combination of the following additions and deduc-

tions per item to or from the work shown on the plan and described in

clause 2 of this contract, namely :

The addition or deduction of :
—

(1) Earth excavation, including disposal, 60 cents per cubic yard.

(2) Macadam roadway complete, §1.40 per square yard.

(3) Furnishing and laying 4-inch tile drain, 12 cents per lineal foot.

9. The work embraced in this contract shall be begun within three days
after notice so to do shall have been given to the Contractors by the Engineer,
and carried on regularly and uninterruptedly thereafter with such a force

as to secure its full completion on or before August 15th, 1909, and such
portions thereof shall be completed in each month as the Engineer shall

determine is a fair proportion thereof.

10. And the said parties of the second part hereby further agree that
the said party of the first part shall be and is hereby authorized to deduct
and retain out of the monies which may be due or become due to the said

party of the second part under this agreement as damages for the non-com-
pletion of the work aforesaid within the time hereinbefore stipulated for its

completion, or within such further time as in accordance with the provisions
of this agreement shall be fixed or allowed for such performance or comple-
tion, the sum of one hundred dollars (§100) per day for each and every
day the time employed upon the said work may exceed the time stipulated
for its completion or such stipulated time as the same may be increased as

hereinbefore provided, which said sum of one hundred dollars per day is hereby
in view of the difficulty of estimating such damages agreed upon fixed and
determined by the parties hereto as the liquidated damages that the party
of the first part will suffer by reason of such default and not by way of
penalty.

11. That party of the first part reserves the right of suspending the
whole or any part of the work herein contracted to be done if it deemed to
be for the best interest of the Commission so to do, without compensation to
the Contractors for such suspension other than extending the time for com-
pleting the work as long a time as it may have been delayed by such
suspension.
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12. No charge shall be made by tlie Contractors for hinderance or delay

from any cause during the progress of the work embraced in this contract.

13. The said Contractors further agree that they will give personal

attention constantly to the faithful prosecution of the work and will not

assign or sublet the work or any part thereof or any of the monies or orders

payable under the contract without the previous written consent of the Com-
mission, but will keep the same under their personal control; that no right

under this contract nor to any orders or monies due or to become due here-

under shall be asserted against the said Commission or any members or

officers thereof, by reason of any so called assignment in law or equity of

this contract or any part thereof, or of any monies or orders payable there-

under, unless such assignment shall have been authorized by the written

consent of the Commission; that no person other than the parties signing
this agreement as the Contractors hereby now have any claim hereunder;
that no claim shall be made except under a specific clause of this agreement
by any person whatever.

14. In the event of the Contractors failing or neglecting for one month
to pay the wages of the men and teams employed on the works the Commis-
sion, on the representation of the Engineer, reserve to themselves the right

to pay all such wages ascertained to be due and to deduct the amount of the
same from any monies due or coming due to the Contractors upon this or

any other contract.

15. It shall be lawful for the said Commission in case the said Con-
tractors shall fail in the due performance of any part of their undertaking
or shall become bankrupt or insolvent or shall compound with their creditors

or propose any composition with their creditors for the settlement of their

debts, or shall carry on or propose to carry on their Eusiness under inspec-

tors on behalf of their creditors, or shall commit any act of bankruptcy, ^o

relet the undertaking of said contract or any part thereof, and upon such
condition as it may think fit, or from time to time may engage workmen
and provide all such materials, implements and apparatus and employ the

same in such manner as the said Engineer may think necessary and proper
for completing the said works, or any part of them, and any loss, damage,
or deficiency that may arise in consequence of said bankruptcy or failure

on part of the Contractors shall be -paid and deducted out of the money
retained by said Commission out of any work previously performed by said

Contractors, and should said money so retained be not sufficient to indemnify
and cover such losses the deficiency then due shall be a charge on the bond
accompanying this instrument.

16. If the said Contractors are not, in the opinion of the Engineer,
proceeding with the work expeditiously, continuously and in accordance with
the terms of this contract, and to the satisfaction of the said Engineer, and
so as to ensure in his opinion a satisfactory completion and delivery to the
Commission by the date herein provided, and should the Engineer so certify

to the Commission in writing the said Commission shall thereupon require

the said Contractors to proceed without delay with such force as may be
directed, and in case of their refusal or neglect to completely comply with
such requirement within three days after being notified so to do, the said

Commission may take possession of and complete said work at the expense of

said Contractor as herein provided in case of failure or insolvency.

17. The Contractor shall deliver to the Engineer accounts for extra
work duly ordered in the manner hereinbefore mentioned and provided in

specifications signed by himself or agent, and such accounts will be paid in
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full within five weeks upon the Eng-^neer's certificate for their correctness,

and no claim whatever will be considered for works not so included in such

account. Such payments on extra work shall not be construed, however, as

an acceptance of any such work, and shall not lessen the liability of the Con-
tractors to replace defective work though the conditions of the same may not

have been known to the Engineer at the time his certificate was given or

acted upon.

18. In order to enable the Contractor to prosecute the work advantage-

ously the Engineer shall on or about the last Saturday of each month make
an estimate in writing of the amount of work done and materials delivered

to be used in the work and of the value thereof according to the terms of

this contract. The first such estimate shall be of the amount or quantity and
value of the work done and materials delivered since the Contractors com-
menced the performance of this contract on their part. And every sub-

sequent estimate, except the final one, shall be of the amount or quantity

and value of the work done since the last preceding estimate was made. And
such estimates of the amount and quantity shall not be required to be made
by strict measurement, or with exactness, but they may, at the option of the

Engineer, be approximate only. And upon such estimate being made the

Commission will pay to the Contractors eighty (80) per cent, of such
estimated value.

19. The Contractors hereby further agree to make all the needed repairs

in the said work during a period of nine months after its final completion

;

and they hereby further agree that the Commission is authorized to retain
out of the monies payable or to become payable to them, under this agreement,
the sum of five per cent, on the amount of the contract, and to expend the
same, or so much thereof as may be required, in making the aforesaid repairs
to the satisfaction of the Engineer, if after the delivery or mailing of a

notice in writing to the Contractors or their agent, they shall neglect to make
the aforesaid needed repairs within the tinie specified in such notice; and
they (the Contractors) hereby further agree to be responsible for any acci-

dent that may occur on account of the defective condition of the work.

20. It is further mutually agreed, that whenever this contract, in the
opinion of the Engineer, shall be completely performed on the part of the
Contractors, the Engineer shall proceed, with all reasonable diligence, to

measure up the work, if need be, and shall make out the final estimate for
the same and shall certify the same; and upon the expiration of sixty (60)
days after the acceptance by the Commission of the work herein agreed to

be done by the Contractors, the said Commission will pay to the said Con-
tractors the amount remaining, after deducting from the amount or value
named in the last mentioned (final) certificate, all such sums as shall previously
have been paid to the said Contractor under any of the provisions of the con-
tract, and also such sums of money as by the terms they are authorized to

reserve or retain, provided that nothing herein contained shall be construed
to affect the right hereby reserved bv the said Commission to reject the whole
or any portion of the aforesaid work should the said certificate be found or
known to be inconsistent with the terms of this agreement, or otherwise
improperly given.

21. And it is hereby agreed that the said Contractors shall indemnify
and save harmless the Commission from and against all claims against the
said Commission for all labor done and materials furnished under this con-

tract, and shall furnish said Commission with satisfactory evidence, when
requested, that all persons who have done work or fiirnished materials under
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this contract, for which the Comniissiou might become liable, have been fully

paid, or satisfactorily secured; and in case such evidence is not furnished an
amount necessary and sufficient to meet the claims of persons aforesaid shall

be retained from money due the said Contractors under this contract, until

the liabilities aforesaid shall b-e fully discharged or satisfactorily secured.

22. And the Contractors agree that they will execute and deliver to the
said Commission, a bond by an approved surety company in the sum of ten
thousand dollars flO,000) for the faithful performance of the contract, con-
ditioned to indemnify and save harmless the said Commission from all suits

or actions of every name and description brought against the said Commis-
sion, for or on account of any damages received or sustained by any party or

parties, by or from the said Contractors, their servants or agents, in the con-
struction of the said works, or by or in consequence of any negligence in
guarding the same, or any improper materials furnished by the Contractor,

used in its construction, or by or on account of any act or omission of the
said Contractors, and that the Contractors will faithfully perform this con-
tract according to the true intent and meaning tliereof ; and the said Con-
tractors hereby further agree that so much of the money due to them under
and by virtue of this agreement as shall be considered necessary by the said
Commission, may be retained by the said Commission until all such suits or
claims for damages, as aforesaid, shall have been settled and evidence to that
effect furnished to the satisfaction of the said Commission.

23. This agreement shall ensure to the benefit of and be binding upon
the successors and assigns of the Commission and the heirs, executors,
administrators and assigns of the said Contractors as well as upon the Com-
mission and Contractors.

In witness whereof, the parties to these presents have hereunto set their
hands and seals, the day and year herein first written.

The Queen Yictoeia Niagara Falls
Park Commission.

Signed, sealed, and delivered,

In the presence of

W. HardWICK.

L. Clarke Eaymond,
Acting Chairman.

(Seal)

William Upper.
(Seal)

Chas. Lobb.

(Seal)

Memorandum of agreement made in duplicate this 11th day of August,
A.D. 1908.

Between The Queen Victoria Niagara Falls Park Commission,
hereinafter called "The Commission," of the first part, and H. D. Symmes,
of the City of Niagara Falls, Contractor, hereinafter called "The Contrac-
tor," of the second part.

"WITNESSETH :

That the Contractor, in consideration of the covenants and agreements
on the part of the said Commission herein contained, hereby covenants and
agrees with the Commission as follows :

—
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1. That lie shall and will for the consideration hereinafter mentioned
well and sufficiently execute and perform in a true, perfect and thoroughly
workmanlike manner all the works required in the erection and completion

of a steel concrete bridge over Frenchman's Creek on the River Road,
agreeably to the plans and specifications for said work hereto attached, which
said plans and specifications are incorporated as part of this contract, and to

the satisfaction and under the direction of the Engineer appointed by the

Commission. And will find and provide good, proper and sufficient material

of all kinds whatsoever as shall be required for completing and finishing the

said bridge, for the lump sum of twenty-nine hundred and seventy-six

dollars ($2,976).

2. That he will accept as full payment for extra work as follows :
—

(1) Extra concrete, per cubic yard, $10.

(2) Extra earth excavation, per cubic yard, 50 cents.

3. In consideration whereof the Commission covenant and agree with
the Contractor to pay the Contractor the sum of twenty-nine hundred and
seventy-six dollars ($2,976), such payments to be made on the certificate of

the Engineer; eighty (80) per cent, on the completion and acceptance of the
structure and the balance within thirty (30) days after its acceptance.

In witness whereof the said parties hereto have duly executed this

agreement.

Signed, sealed, and delivered,

In the presence of

Jennie F. Quillixax.

The Qveen Victoeia Xiagaea Falls
Park Commission.

(Seal)

L. Clarke R.^tmond,
Acting Chairman.

H, D. Stmmes.
rSeal)
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QUEEN VICTORIA NIAGARA FALLS PARK COMMISSIONERS.

Hearing at the Clifton Hotel, Niagara Falls, February 15tL, 1908,
before the Honourable J. J. Foy, K.C., Attorney-General for Ontario, Chair-
man, the Honourable John Hendrie, M.P.P., and the Commissioners of the
Queen Victoria Niagara Falls Park, with reference to the system of measure-
ment to be adopted in accounting for the excess power generated by the
power companies in the Park.

Present :

Parh Commissioners :

J. W. Langmuir, Chairman,
George H, Wilkes,
P. W. Ellis,

Col. L. Clark Raymond, K.C.
William L. Doran,
Sir -Emilias Irving, K.C.,
R. A. Ross, Electrical Engineer,
James Wilson, Superintendent.

Canadian Niagara Power Company

:

Wallace Nesbitt, E.G.,
A. Monro Grier, K.C.
P. P. Barton, General Manager.

Ontario Power Compaxny

:

Walter Cassels, K.C,
W. N. Ryerson, Superintendent.

Electrical Development Company

:

George Tate Blackstock, K.C,
W. A. Pearson, Chief Engineer,
D. H. McDougall, Treasurer.

Hon. Mr. Foy : I understand there is some dispute between the Com-
missioners of the Park and the different electrical development companies as

to what is the proper measurement or proper means of ascertaining the rentals

to be paid for power. Accounts have been presented by the Commissioners,
and I understand that the method adopted by the Commissioners in their

computation is disputed, and it was thought, rather than have any litiga-

tion, or with a view to avoid litigation, and to bring the matter possibly to a

head, that a conference of the different parties interested might be useful in

brushing some of the difficulties or objections away, or, if not remove them
altogether, at all events boil the matter down a little and bring the dispute

within a small compass. I ask Mr. Langmuir to make a few remarks as to

the object of this conference and what is intended to be done in it.

Mr. Langmuir : Mr. Attorney-General and gentlemen, you are all

aware of the existing agreements with the three power companies. Briefly

f'tated, these agreements, so far as the provisions that are to be cons^iered

are concerned, are all alike. They provide that for a payment of what I
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may call a fixed rental or a certain sum charged, each power company is

allowed to manufacture, use and sell or dispose of 10,000 horse power, and
after that 10,000 horse power is reached that for the next 10,000 disposed

of or manufactured they shall pay §1 per horse power, for a further 10,000

horse power they shall pay 75 cents per horse power, and thereafter 50 cents

for each horse power. The quantity- generated, sold or disposed of over the

first ten thousand we call surplus power.

The Canadian Niagara Power Company and the Eleeotrical Development
Company have now reached the stage of developing surplus power. AVhen
that stage was reached the Commission considered the agreement in that

behalf and it was decided that we should employ the services of an elec-

trician, or an electrical expert, to define to us on what terms we would render

the bill to the companies for the surplus power. We had his report on the

subject, which we referred to our solicitor. Sir -cEmilius Irving. Inasmuch
as Professor Galbraith's report mentioned three methods under which that

measurement and charging might be made, it was the more necessary to

refer it to the solicitor, as we did. The solicitor reported to us and gave his

opinion as to the method under the agreement that should be adopted. These
bills were therefore made out on the terms set out in the opinion of Sir

^Emilius Irving.

We thought it advisable, however, before going further, to submit the

report of the electrician, and our solicitor's report, to the Attorney-General,

which we did, asking his advice on the subject. Ultimately an Order-in-

Council was passed adopting the views of our solicitor and authorizing us to

render the bills in accordance with the view that he expressed.

These bills in one instance were rendered, and the company took a dif-

ferent view. The view adopted by the Commissioners, and approved of by
the Government was that, what is known as the increasing peak power was
the plan that should be adopted. I understand that the company to whom
the bill was rendered took the ground that it should be the average peak.

Therefore this brought us at once into antagonism. We came to an arrange-
ment, however, that we would accept payment on the terms proposed by
them, leaving the other method in abeyance, hoping to have had a confer-

ence before this time.

This conference is now called, and the Attorney-General is now pre-

pared, I presume, to hear why the bill rendered by the Commission cannot
be adopted by the respective power companies.

That is, sir, I think, briefly stated, the position we occupy at the present

time.

Hon. Mr. Foy : Well, I will be glad to hear the opinions and views and
arguments of those companies that are opposed to the method adopted by the

Commission in the bills that have been rendered.

Mr. Blackstock : I suggest the Canadian Niagara Power Company
should open the discussion.

Mr. Nesbitt : Mr. Attorney-General and gentlemen, I desire, in the

first place, to thank the Commission and the Government for the courtesy

they have extended to us, first, in coming to the very sensible and business-

like view of taking the rent that everybody admits is due, and, as to that

which is in dispute, leaving it to be the subject of a conference; and,
^

secondly, we have to thank the Commission and the Attorney-General for

showing us fully the report of Mr. Galbraith, for giving us a copy, so that
we can see how far we disagree, if at all, from the conclusions he arrived at,

You are all, I presume, familiar with that report.
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Now, in the first place, let me mention as a matter of history, shortly,

the situation. The company which I represent, the Canadian Niagara Power
Company, as you all know, under the original contract made with the Gov-
ernment in 1892, had the exclusive use of the park for the production of

power, and for that they were to pay for all time a fixed rental of ^^25,000 a

year. Subsequently a discussion arose between the Commissioners, the Gov-
ernment and ourselves, as to whether the contract was being carried out, and,

as the result of that discussion, a suggestion was made for a lowering of the

fixed or sleeping rent, as it may be called, the minimum rent which we had
to pay in any event, and after that that we should practically allow the Gov-

ernment to share in the profit, if I may so describe it, of the enterprise, in

the earnings, we to abandon our exclusive use of the park. That culminated

in what I may call the parent agreement for all the companies, the agree-

ment of July, 1899, which was subsequently ratified by legislation; and one

clause in that agreeement is the clause that is under discussion. I am reading

from the Electrical Development Company's agreement

:

"The said agreement of the 7th of April, 1892, in respect to the

amounts of rentals and period for which the same is payable, is hereby

amended by providing that from and after the 1st day of May, 1899,

the rental payable under the said agreement in lieu of that specified m
paragraph 4 thereof shall be up to the first day of May. 1949, the sum
of 115,000 per annum—(that is in lieu of the 'fixed rent of ^^25.000)—

payable half yearly on the same days and times as specified in said

paragraph four of said agreement and in addition thereto payment at

the rate of the sum of $1 per annum for each electrical horse power

generated—(I may say that I understand there is no such thing as what

may be called an 'electrical horse power' ; its equivalent in the amount

of energy which would be equal to one horse power .746 watts)—and

sold and used or disposed of over 10,000 electrical horse power up to

twenty thousand electrical horse power, and the further payment of the

sum of seventy-five cents for each electrical horse power generated and

used and sold or disposed of over twenty thousand electrical

horse power up to thirty thousand electrical horse power, ande

the further payment of the sum of fifty cents for each electrical

horse power generated and used and sold or disposed of over thirty

thousand electrical horse power; that is to say, by way of example, that

on generation and use and sale or disposal of thirty thousand electrical

horse power the gross rental should be |32,500 per annum, payable half

yearly, and so on in case of further development as above provided, and

that such rates shall apply to power supplied or used either in Canada

or the United States. Such additional rentals as shall be payable for

and from such generation and sale or other disposition as aforesaid to

the Commissioners shall be payable half yearly at the rate above speci-

fied on the first days of November and May in each year for all power

sold in the several half yearly periods from the day of sale ; and within

ten days after said first days of November and May in each year on

which such additional rentals shall be payable respectively, the treas-

urer, or if no treasurer, the head office of the company shall deliver to

the Commissioners a verified statement of the electrical horse power

generated and used and sold or disposed of during the preceding half

year, and the books of the company shall be open to inspection and

examination by the Commissioners or their agent for the purpose of

verifying or testing the correctness of such statement, and if any ques-

tion or dispute arises in respect of such return, or if any statement
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delivered at any time by the company to the Commissioners of the
quantity or amount of the electrical horse power generated and used or
sold or disposed of or of the amount payable for such additional rentals
the Hisrh Court of Justice of Ontario shall have jurisdiction to hear and
determine the same and to enforce the giving of the information
required."

That being the situation when the period, as the Chairman of the Com-
mission has stated, arrived when over the ten thousand horse power was
produced, a statement was filed by the secretary-treasurer of the company
showing the amount which had been "generated, sold, used or disposed of"
during the six months following, and it was out of that the dispute arose.

Then Mr. Galbraith was sent over, and he crystallized his views on the
second page of the report, as follows

:

"The agreement seems to leave little or no room for doubt on the
following points :

"1. The same system of determining the rental should be used for

each company."
In that we entirely concur, because, as you will readily see, Mr. Attorney-
General, the contract is the same, that is, leaving out the difference in the
amount of fixed rent, and that contract must be construed the same in each
case. We concur in number one.

"2. The nature of the company's contracts with its customers.
especially the question as to how the power is sold, whether as power, or

energy, or current, or combinations of these, should not affect the

rental."

We concur in that. I assume we will all agree that the contract between
<bp Government and ourselves must be construed by its terms, and not in

fpference to anything outside the contract. We could not. by making a dis-

tiibuting contract, add to, or take from, the contract with the Government:
it must stand or fall upon its own construction.

"3. The power should be measured at the generator terminals and
therefore should include all losses between the generator and the cus-

tomers. The agreement does not read 'power transmitted and used and
sold or disposed of.'

"

We do not concur, as we understand that statement, in his third conclusion.

There are several words used in dealing with the basis for collection of rent-

als. It is not generated. Generation, of course, must be conceded by every-

body to mean the absolute maximum that could be charged. But, in addi-

tion to the language used, we submit that you have to read in the other

language, which also forms a part of the basis for calculation, namely,
"generated, sold, used or disposed of," and that it must therefore mean the

power generated, used, sold or disposed of.

Xow, you can readily conceive a case where power may be generated and
there may be, as there always is, a certain percentage of loss before it ^s

used, sold or disposed of. In that case we say that you have to take that

which is the net result of the generation, the use, the sale, or disposition,

otherwise you leave out of the contract three very important items in addi-

tion to the mere generation. I may say that, so far as the particular com-
pany for which I speak is concerned, I believe it is not a matter of very

great moment. But that should not alter the construction of the document.

"4. The word 'generated' in the agreement refers to power genera-

ted in the company's station and not to power generated elsewhere and
transmitted to customers through the company's feeders."

Wp concur in that.

3 X.F.



34 THE REPORT OF NIAGARA FALLS No. 5

"5. The words 'used and sold or disposed of refer to commercial
use and disposal.

We concur in that.

"6. No power, whether from direct or alternating current, neces-
sarily used in the company's station, and no power used for experi-
mental purposes in improving and testing the company's plant, are to

be included in the power upon which the rental is to be based."

We concur in that, and I think that throws a very lurid light upon the
reasonableness of the construction which I have suggested in dealing with
clause 3, because, of course, in measuring the power at the generator ter-

minals you would get the losses and the loads used for testing our plant, so

it would hardly be suggested it came within the language of the other.

"7. Use and sale or disposal are to be considered as contempor-
aneous with generation,"

Now, I have been unable to follow precisely what Professor Galbraith
meant by that. It seems to me in one aspect that we entirely concur. If,

however, it is to be read as practically an amplification of clause 3, or an
intermingling with the same idea as in clause 3, then we would dissent from
that to the extent I have indicated in discussing clause 3.

Then he proceeds a little further on in dealing with what he calls the
"fluctuating rental" to make this statement:

"Another method is to use the average of the instantaneous powers
generated during the day. This method is naturally'connected with the

'flustuating rental' method of computing rental since it is a measure of

the electrical energy actually produced during the day and of the water
actually used. It is the lowest horse power capable of producing the

actual electrical energy of the day and must therefore work for 24
hours."

And a little further on he says :

"On the other hand, it does indicate the total amount of energy
produced in the 24 hours, and roughly the quantity of water used."
That is, speaking of the average power.

You will see, therefore, the points on which we differ. I may say that

Professor Galbraith gives no indication of his own view of what is the proper

construction. He merely amplifies this at considerable length on a matter

about which I think there will be no difficulty between ourselves and the

Commissioners, that is, as to the proper methods of arriving at the measure-

ment of the power, and, having arrived at that, to say what basis it should

be calculated upon. Now I might give you an illustration of the difficulties

that exist in relation to that. Let me show you, Mr. Attorney-General, a

good illustration of what Mr. Galbraith deals with. Here is a diagram we
have obtained by the courtesy of this company, and it is a striking illustra-

tion of the difference between peak and average. (Handing diagram to Hon.
Mr. Foy.) This marked "average," you see, is the result of taking all the

instantaneous powers, the second class, so to speak, during the day and

getting the average load, the actual electrical energy disposed of and paid

for. This gives you a notion of how at one point in the day the peak runs up.

As I understand the contention of the Commissioners, it is that that point

must be taken as the basis of the rental, and then, if the next day it went up

to a higher point in the next column, that it should be taken from that on,

and so on from year to year, and if it went say to the top of the diagram, at

any moment of time during the six months, it should never during the whole
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of the 50 years go below that. If I am misinterpreting what I understand
to be the contention of the Commissioners, it is an error of information.

That gives an average load of 19,200 horse power and a peak load of 43,800
horse power. So you will see the extraordinary difference.

Now, let me illustrate it in another way. Take it in exceptional times,

not to illustrate the company which I represent, but more particularly that

which you are familiar with in Toronto. During Exhibition time, lasting

say ten days, there is a call for power to the extent of 50,000 horse power,
which lasts from, say half an hour to an hour and an hour and a half. As
T understand the Commissioner's contention, that must be taken from that

time through the whole six months, although they may not sell more than
10,000 horse power, that 50,000 horse power must be taken at the basis from
which the rent must be calculated.

That method, we say, is a wholly visionary method of making the calcu-

lation. It entirely leaves out the considerations of use, sale or disposal. It,

for instance, as Professor Galbraith indicates, entirely leaves out the con-

sideration of the average load, which practically represents, taken in the

rough, the power generated and the water used in the generation of the

power. AVe say, in the first place, how would you make your affidavit that

is required? It requires the treasurer to give a verified statement of the

electrical horse power—that is, the electrical energy equal to the horse

power, because there is not, as I say, such a thing as horse power in elec-

tricity—the electrical energy equal to horse power generated and used and
sold or disposed of during the preceding half year. Now, how do you get

at that? Surely, common sense would say there is only one way to get at

that, and that is to take the whole half year, see precisely what quantity you
have generated, taking the peak and taking the minimum—that is the anti-

thesis of peak—and see what you have generated, used, sold or disposed of.

The language seems to me to be so plain that, but for the statement of the

Chairman that a different view had been taken, one could not understand
how there could be really a dispute on the subject.

The treasurer of the company has to give an affidavit of the power, that

is, the energy, the current generated, used and sold or disposed of during
the preceding half year. That must cover the whole part. To get at that,

you must take the average throughout and say there has been so much power
and divide that by your equivalent of horse power, and say that is the elec-

trical horse power. That, I should have thought, went without saying. By
analog}-, the whole matter is practically covered in another way. Take the

Statute, which my learned friend, Mr. Cassels, will elaborate, where it

speaks of the way rentals are to be calculated. How is that to be done? The
Statute is perfectly explicit that it has to be done by an apportionment. T

merelj- glance at the Statute—-Mr. Cassels will deal with it more fully—but

it puts into practical illustration what the meaning of that language is.

Then go back to the earlier part of it. How are you to get at the elec-

trical horse power, that is, the electrical energy generated? What is it you
are to pay rent on, the electrical energy generated? That is one thing. As
I say, generated covers absolutely the maximum, that covers the utmost,
i)ut it is not that which has to be dealt with. It is not only to be gener-

ated, but to be used and sold or disposed of, and it has to be calculated

from the date of sale—not generation, but from the date of sale. Does not

that give an indication at once of what is the meaning of the whole con-

tract ? That indicates—of course, I thought it would not be necessary to add
that, but perhaps it is better to do so—that indicates it is a fluctuating
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matter. You cannot take a fixed point and tlien say it is to be the basis.

Let me illustrate, if the other contention is correct, what would follow. We
get a right under our sleeping rent, our fixed rent, to generate up to 10,000

liorse power. We generate at one moment of time, say this year, 40,000

horse power; next year, through some breakdown in our works, we generate

under the 10,000. Are we to pay for the next 50 years, or that year, on the

40,000 horse power, to continue that, although it has not been sold or used

or disposed of in any way, although the contract says it is to be paid from

the day of sale? How would you work it out practically?

Take another illustration, which is a common one in England at any

rate, and in the United States. A man takes a mine, leases a mine, he leases

it at what is called a sleeping rent; that is, the proprietor, the owner, is to

receive not less than §5,000 a year, that is certain. After that he has to

pay a royalty— a royalty on what, if it is to be calculated on the tonnage

from the day of sale? Would it not be on the total tonnage during the

six months? Would it be arguable in such a case? How do you

difierentiate? Take a patent. I lease a patent, I am to pay a fixed or sleep-

ing rent, say of $^5,000 a year, and I am to pay on what is produced from

day to day from the day of sale. Must not you take the average and find

out, if you have to put in, as you always have to, an affidavit at the end of

the year, what the result of the year's business is? The royalty is calculated

on the total amount, not taking the highest amount payable in any one day

and say that has to be the fixed thing during the six months' term.

Now, I do not know there is very much more to be said. Let me give

another illustration. Electrical horse power represents so much energy.

So, if you wanted to get at the number of books in a room, you would not

put them in irregular piles and take the highest, but you would take the

various piles and average them. The same thing applies when you want to

get at the instantaneous productions of power which are recorded on the

instruments : You take those total instantaneous productions throughout
the six months to get at the quantity of energy produced. In the same way,
by the process suggested, you arrive at the amount of water actually used,

distributed over the whole year or half year. Now, payment is in respect of a

license to use water during the year or half year based on the amount.
Whether you use any or not, you must pay $15,000; that will entitle you to

use 10,000 horse power, the equivalent of 10,000 horse power of electrical

energy, and above that, after that, you pay for what you use. As I say,

there is nothing to be made out of the word ''horse power," because it does

not mean anything, it simply means the force used to raise 33,000 pounds a

distance of a foot in a minute, and it is spread over the half year.

Now, supposing an accountant were put in there, supposing you put

your own accountant in, and you say to him, ''We want you to tell us from
the books of the company, what they have generated, used or sold or dis-

posed of during the year." What would you say to a man who came back
and said, "Although I find they have actually generated, sold used or dis-

posed of only 20,000 horse power, yet I find that in one day for a second

—

because is is instantaneous, not during the whole day even—they used

65,000 horse power. I multiply that by 180, or six times 30, and say, that

is the horse power, although the actual fact is the exact opposite. I find

from the books what the company generated, sold, used or disposed of was,

in fact, not that at all, but one-half of that." What would you say to your

accou.ntant? I should suppose you would dismiss him as not giving you the

fair result.
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In all these matters one is struck by a recent observation of a great

English judge. Dealing with matters of inference and the like, he said that

when he knew the fact was the exact opposite, he, for his part, protested

against being asked to come to the monstrous result that the law said the

exact opposite of what he knew to be the fact. I refer to the language, not

of the present, but of the last preceding Lord Chancellor in dealing with a

somewhat kindred matter.

Mr. Cassels : Mr. Chairman and Gentlemen,—T appear for the Ontario

Power Company. They are not, at present, affected, in that they are not

generating beyond their maximum of 20,000 horse power. Nevertheless,

the question will come to be an important question perhaps in the future. I

have to reiterate what my learned friend. Mr. Xesbitt, has stated of the cour-

tesy of you gentlemen in coming over here, particularly yourself, sir, in

coming to this bleak place for the purpose of giving us the benefit of this

discussion. I think I may take it for granted, that, having brought us over

here, both yourself, Mr. Chairman, and you, gentlemen of the Commission,

are here with an open mind. In other words, I assume you have not made
up your minds one way or the other, but that you are here ready to receive

any suggestions and to act upon any views that commend themselves to your

judgment. T think I may take that for granted, otherwise we would not

be here at all.

We have not had the pleasure of seeing the opinion of the solicitor.

We have had the pleasure of seeing Mr. Galbraith's report. We have come
here for the sake of solving, if possible, the doubts and arriving at some con-

clusion on the construction of this document. '

Now, I have very few words to say, but it strikes me there is one point

that has to be eliminated from the construction of this agreement, that is the
capacity generated, the capacity first indicated when the contracts were
made. In other words, the Ontario Power Company that I represent are

charged with a rental of |30,000 a year whether they generate or not. What
do they charge that |30,000 a year for? It is because they are given the
right to draw a certain amount of water to utilize the park in a certain way,
and they go on paying that whether they use it or do not use it; so that the
capacity has nothing to do with it.

Another point that seems to me is a matter of very great importance is

this: The term used is "horse power." Now that means absolutely nothing,
except in connection with time. It is like interest. The rate of interest at

5 per cent, practically means nothing, unless you get it in relation to the
time. So, if you are making a contract that you would lend 15,000 at the
rate of 5 per cent, per annum, there you would have the time limit, which
is essential in order to get at the meaning of the word "rate" and at the
meaning of what is to be paid. If you only borrowed for three months, you
would only pay interest for those three months. And why is that? Because
it is at the rate of so much per annum, necessarily meaning that, if it is for
a less period than a year, then you are only to pay for the proportionate
time. Now, when you come to admit, as must be admitted, that horse power
has no meaning unless it has relation to time in some way or other, then you
come down to this agreement, and what do you find? You find that, "in
addition thereto, payment at the rate of the sum of $1 per annum for each
electrical horse power." You must have the words "at the rate," which, as
a matter of law, as I will point out in a moment to the Attorney-General,
indicates of necessity an average. You have the horse power which becomes
explainable when you find that in connection with that you have "at the rate
of |1 per annum." There is your horse power per annum. You pay |1
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for that horse power per annum; and you get then a definite meaning
annexed to the word horse power. Then you have "at the rate of." Well,
if it is only used for three months, are you to pay for the year? That is,

apparently, the contention, if it were seriously contended for. Then, more-
over, you pay at the rate of, and when it comes down to the rental, "Such
additional rental as shall be payable for such generation and sale or other
disposition as aforesaid to the Commissioners shall be payable half yearly
at the rate above specified on the first days of April and October in each year
for all the power sold in the said several half yearly periods from the day of
sale." What is the meaning of the words, "from the day of sale?" If at
any period during the six months your peak has run up to iO,000 horse power
over and above the minimum, and that 10,000 horse power has only been
used for one day, what a senseless thing it is to provide that the day of sale
is to be a factor. But when you take that it is payable at the rate of a dollar
per annum, and that it is to run from the day of sale, then you get the
analogy of the interest I mentioned, then you get some logical and reasonable
construction of these documents.

I would not have thought, and nobody has stated that Sir ^Emilius Irv-
ing has given a different reading of that point, but, if he has, I would like

him to reconsider it, because it does seem to me to be an impossibility to

take that document, to put the proper meaning on the word "horse
power," to point out that it is only rateable, namely, proportionate,
that the year is the fixed limit and the day of sale is the time
from which it is to govern, and then to argue that the peak at any given
time during the six months is to control, and control for all time.

Now the statute in regard to rental, which is the revised statute. What
it says in regard to rent is :

—
"Rents shall include rent service, rent charge, rent seek and all

periodical payments or renderings in lieu of or in the nature of rent."
This extra dollar, on whatever basis it is charged, is expressly made

rent by the terms of the agreement. It forms part of the rent and comes
exactly within the definition of this statute. What does the statute say?

"All rents, annuities, dividends and other periodical payments in

the nature of income, shall, like interest on money
lent, be considered as accruing from day to day, and shall be appor-
tionable in respect of time accordingly. "

There is the statute of our own Legislature, and there is the principle

that our own Legislature has enacted. It is the same as the rate on money

—

I do not wish to repeat what I said before, and I would submit that it is

almost too plain to be discussed.

Then a good deal of stress has been given to the word "rate." The
statute is "at the rate." Now there are authorities in England for the pro-

position, that where the words " at the rate of" are not in the particular con-

tract the amount is not apportionable. For instance—these are cases more
jiarticularly where it provides for the payment of fees of Directors—one

case was, "The Board shall be entitled to receive by way of remuneration in

each year £5,000." It was argued on one side that the remuneration was
cnly payable for the complete year; it was argued on the other side that it

meant at the rate of. Mr. Justice Cozens-Hardy, a very able Judge, puts

it this way

:

"PlaintifE contended that Lord Norris was entitled to a one-sixth

share at the rate of £5,000 a year. I hold that article 81 does not give

remuneration at the rate of, but only provides that the board shall be

paid—and so on

—

I
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drawing that distinction. In another case Mr. Justice Wright, also a very

able Judge, expressed himself in this way— it was argued for the applicants

that on the true construction of the article the directors were to receive the

remuneration at the rate of, and that the amounts were therefore apportion-

able

:

"If, instead of £150 and £100 per annum, the words had been *at

the rate of £150 and £100,' I suppose there would be no question

that the sums would be apportioned, I ought to say, but I think I have
no doubt on the subject."

That is a very eminent Judge. Now here we have, not merely, as I pointed

out, the words "at the rate of," but we have it absolutely essential, if I am
rightly informed, that in order to define horse power at all you must define

time, and the definition is given for the year, and the payment to be made
IP "at the rate of" for the year. Surely, what is contemplated and what is

intended is that fair play should be done all round. We are not liable for

the maximum generated, not liable unless it is used or sold, or otherwise dis-

posed of. That is the test. Then, when you come above the 20,000 horse

power you have got to get at the average of the six months, and if that is the

only point there is at issue between the various companies, it seems to me on

consideration that can easily be got rid of.

Mr. Blackstock : Mr. Attorney-General and Gentlemen,—I appear for

the Electrical Development Company, and I should like to associate myself
with the expressions of gratitude that my learned friends have mentioned
at your conceding us this opportunity of putting before the Commissioners
and yourself the views of the company with reference to this method of com-
putation. I shoul'd also like to say that I hope on the terms of the contract

entered into between ourselves and the Commissioners, we shall be saved the

scandal of not being able to come to an agreement respecting its terms, or

rather, respecting its meaning, because there is no question of fact involved,

without going to some tribunal outside ourselves in assisting us to reach a

conclusion on that point.

The statements which have been made and the arguments adduced by
rav learned friends, Mr. Nesbitt and Mr. Cassels, relieve me of the necessity

of saying more than a word, because I fully concur in all that has been said

by them. Now, may I emphasize a point referred to by Mr. Cassels m
another connection, because it seems to me to furnish the key to the whole
of the discussion in which we are concerned. Does anybody dispute that

what we are to pay for is per horse power that has been used for one year,

does anybody dispute that proposition? I understand not. Well then, if

that is so, let me put a concrete case. I take the case, which I understand

exists on the opposite side of the river where one enterprise takes 25,000

horse power continuously, night and day, during the entire year. Now,
suppose that were the only customer which the power company had, and
suppose that for three months, during some period of particular stress, it

were necessary to supplement that by another 10,000 horse power, which that

customer said it would take for three months : Does anybody pretend that

under such a contract you could charge in respect to that 10,000, used for

three months, the same price as you could charge if it had been used for 12

months? I think the bare statement of the proposition carries with it its

own refutation.

Now, coming to the question we are considering, the clause is in this

language. After stating the fixed rental of |15,000 as what we have to pay,

the contract proceeds.

—
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''And tlie furtlier payment of the sum of 75 cents for eacli electrical

horse power generated and used and sold or disposed of over 20,000
electrical horse power up to 30,000, and in addition thereto payment at

the rate of the sum of $1 per annum for each electrical horse power
generated and used."

At the rate of |1 per annum. That is to say, the user of the horse power
has got to be throughout a year, otherwise the method of computation does

not arise, except later on there is provision for doing it after six months

;

that is, the payments are to be made at the expiration of six months. So
until you have the user for the period provided by the contract the liability

does not arise; the contract in terms says, it has to be used for that period
in order that the liability may arise.

Suppose you have a steady user throughout the year, day and night,

now of 10,000 horse power. Upon that, it is perfectly obvious that you have
got to pay; that horse power has been generated, used and sold throughout
the year. There is no dispute about it, and we are all agreed, it is the

common case of us all, that in respect of that 10,000 horse power you have
got to pay for it in accordance with the terms of the contract. Now, above
that level line of 10,000 horse power, according to certain exigencies that

would, during the use of that steady volume, arise, this fluctuation happens,
5 minutes to-day, 30 minutes next week, a month hence 45 minutes, and so

on. Now, as to all the horse power used in those fluctuations, what you
have to do, if you carry out that contract, is to take each one of those horse

powers and say, that horse power was there for five minutes, the other horse
power for half an hour, and so on, and keep an account in respect of each
one of those horse powers, until you get to a point where the total use of

the particular horse power extended over a year before the liability under
the contract would arise. Let me illustrate that by a perfectly concrete

example. You are now providing for a competition of power, a competition
between the companies, a suggested competition between us and other com-
panies, like the Electric Power Company, other companies that may be
started and are projected, and, again, a suggested competition with the

Government itself. Now then, supposing all our customers are taken away
to-morrow, is it to be said that once having run up to a peak of 50,000
'horse power, without a solitary power being generated, without a solitary

power being used, without a solitary power being either sold or disposed of,

still you are liable under this contract for 50,000 horse power a year? A
statement of it again, I say, carries its own refutation upon it. It does not
mean that, and it was not intended to mean that.

Now what did this mean, Mr. Chairman? "What it meant was, that

every time you take a horse power and use it for a year, then a liability

comes to pay for that horse power so used for a year. The difficulty in this

case arises, not from any inability to discover what it is that you have to

pay for—there is no obscurity about that—that is perfectly plain—the

practical difficulty arises, Mr. Attorney-General, in respect of the method
by which you are to arrive at a payment which is perfectly clear. The
practical difficuly is in keeping an account of these horse powers. There
is where you have the practical difficulty in saying what is that method by
which we may determine most accurately the period over which the horse
power has been used. In respect to that, I understand that there is no difference

of opinion, I understand we are all agreed that the only way in which you
can do this is by the average system. Let me take this, for instance, as an
illustration, Mr. Attorney-General, of the incongruities of the situation.

(Exhibits diagram to Chairman.) Now, here is an actual period of six



1908 PARK COMMISSION. 41

months from Xovember 1st, 1906, to April 30th, 1907, here is an actual

diagram in practice. These are the peaks. You will observe that on a cer-

tain date the peak, under some extreme exigency, rose for less than one hour

apparently to this high point. According to the suggested interpretation

of this contract, and the scheme upon which we ;are to pay, a line is to be

drawn from that point right across here over this blank area. The bill has

been rendered to us with a line drawn right across here. All this area in

here represents power that has never been sold, never been generated, never

been used, nobody has got a dollar out of it, and yet it is said, because at

one time, for a few seconds, half an hour, a day, if ^ou like to put it so, it

ran up to that peak, it has to be considered as though it steadily stayed there

and all this blank area has to be paid for as though it were a full area.

That is the argument that is seriously advanced in opposition to the one

upon which the power companies rely.

Now, when you come to compare that system with the average system,

why, the result is simply this : One is a system by which with absolute

precision you state what has been generated, used, sold or disposed of under
the contract, it meets the requirements of the contract with absolute pre-

cision; the otlier is an arbitrary, artificial, insincere and untrue representa-

tion which absolutely disregards the contract and prevents the common
understanding of all the parties from being reached. It seems to me that

the moment you arrive at that point, then there is an end of this controversy.

The question we have to deal with is not a question of what the obliga-

tions of the companies are. That is plain. It is to take a horse power and
use it for a year, and in respect of that to pay for that horse power a dollar.

If you use it for less than a year, you pay the proportion of a dollar. If you
use it three months you pay 25 cents, if you use it six months you pay 50
cents, if you use it nine months you pay 75 cents, and if you use it all the
year you pay a dollar. That is all there is about it.

Now the whole practical question which you have got to decide is,

What is the convenient, and not only the convenient, but the absolutely cor-

rect, method of arriving at what the number of horse power used is? Upon
that wo fully concur with the statement of Mr. Galbraith in his report, and
in respect to that he says :

—
"Another method is to use the average of the instantaneous powers

generated during the day—(which is what we are recommending)—this

method is naturally connected with the 'fluctuating rental' method of

computing rental, since it is a measure of the electrical energy actually

produced during the day and of the water actually used."
Now, I apprehend that what we are all trying to get at is, what our obliga-

tion to pay rests upon, and he says:
—

''This method is naturally connected
with the 'fluctuating rental' method of computing rental, since it is a measure
of the electrical energy actually produced during the day and of the water
used," He continues:—

"It is the lowest horse power capable of producing the actual elec-

trical energy of the day and must therefore work 24 hours."
We agree with this statement. It is the only practical method of deter-

mining the amount, which we are all agreed upon is what we have to pay
for, and by that method we are willing to be bound.

I cannot think that the subject is involved in the slightest obscurity.

I never had, I think, less difficulty in delimiting the frontiers of rival

obligations between parties than is furnished by this contract. It is plain

and explicit. And, of course, when you pass from the letter of the contract

to the spirit of it, it becomes doubly so. What was it? It was, as was
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iiicidentlly referred to by mj' learned friend, Mr. Nesbitt, that is, you went
forward leasing horse power for a year to people and getting a yearly rental

from tbem; which means that nobody is going to pay a year's rental to a

company for a momentary user. Let me illustrate it this way. »Supposing
we were seriously saying to a purchaser that for all time to come, if the peak
happened to run up under some sudden strain to an enormous increase upon
what he was actuallj- taking, that for all time to come he was to be kept at

that point under his obligation. It would be said at once it was a monstrous
proposition. Nobody would think it was a fair way of determining the

rights of the parties. Now, so it is here. The intention was that where we
used a horse power for a year and made it available for the purpose of mak-
ing money, that upon that j-early rental to somebody else we should pay the

Commissioners a dollar ourselves in respect of it for that j^ear. That is what
that means, and this contract .and the report of Professor Galbraith, taken

together with our concurrence in the remarks he makes in the description

he gives of the averaging system, point out, not only the practical way of

measuring the obligation, but also the only equitable one.

Hon. Mr. Toy: Are there any other companies who wish to be heard?
As there do not appear to be any, I will ask Sir ^^milius Irving to speak

on this argument.
Sir JEmilius Irving : Mr. Chairman and Gentlemen :—In the first

place the principal point, and the point that I wish ;to put before you
emphatically is, that all my learned friends have said in no way alter,

change, weaken or permit me to say that I have overlooked anything so far

as my opinion is concerned. They draw attention to a paragraph here in

which Professor Galbraith says that the agreement gives no indication what-

ever of the way in which the matter is to be paid for. Of course, Professor

Galbraith is a man of position, and everything that he says is entitled to

very great respect, but I disagree with Professor Galbraith, as I would not

turn to him for the construction of a written agreement. When he comes

to speak of the different details and means of working, of course that is far

beyond my criticism, for I have to lean to his knowledge of his especial pro-

fession. In speaking of the method to be adopted in ,eomputing the rental

from a given list of daily powers, he states:—
''One view which may reasonably be taken is that the rental in 'ts

variable stage is to increase step by step with the development of the

plant." (Now, we are on the proper course to discuss the construc-

tion). "In order to indicate the stage of development at any time some
criterion must be specified."

This obligation is not to pay upon the power generated from day to day,

but to pay upon the capacity, upon the development of the plant. The
suggestion that has been made that one day it might rise up to some mon-
strous height and from that he argued that it is to be calculated at that point,

is true in so far as the height to which it can go ; but the height to which it

can go cannot honestly be beyond the capacity of the plant measured by the

contract rights that they have to take water. They have not got an inde-

finite right to take any quantity of power that they may choose. They are

to take water according to the specifications of certain works, which it is to

be assumed they have built up to. and which are specified in the contract

in detail, and what that may be, 100,000 or perhaps more, is the maximum
that they can possibly be called upon to pay, because they cannot manufac-

ture any more; and it is to gauge what they have plant enough for, not to

follow them from day to day with pen and ink and find out what they have

done to-day and what they are going to do to-morrow. It is this : Tou are not
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to develop at once 10,000 horse power, you have got a plant, or you are per-

mitted to construct a plant, which will develop very much more. If you
develop more you shall pay according to that scale that is spoken of; but so

soon as you increase your plant to the ability to develop, that fixes your
additional rental.

''Thus the expenditure of a given amount of money or the fulfilling

the conditions of a mechanical test might have indicated the time and
amount of increased rental. It is possible to assume that the actual
generation of electrical power for commercial purposes is the criterion

of development adopted and is made a part of the agreement for no other
purpose than to mark the stage of development. With this assump-
tion the rental is to increase within the terms of the agreement on the
day on which the power generated becomes greater than that generated
on any previous day, and is to be based on this increased power until

the day on which a greater power shall be generated, and so on." (There
is Professor Galbraith's explanation of what he means by what is some-
where termed the peak power.) "Xo falling off in the power generated
on any of the intermediate days will affect the rental. Thus the rental
will increase from time to time, even from day to day, with increasing

• generation of power for commercial purposes, but cannot decrease.

Decrease and stoppage of output, accidents aside, depend upon the
business of the company and not on the stage of development. For con-
venience of reference this method will be quoted as that of 'increasing
rental.'

"
i

That is measured on the stage of development. That, I think, answers
the points my learned friends so elaborately paid attention to.

The criticism upon the language of the agreement that it is to be

"generation, sale, use or output"—that is not the right word

—

Hon. Mr. Foy : Disposal.

Sir -^MiLius Irving : Disposal ; that does not signify whatever. In
conveyancing any agreement in respect of what the connection of words is

can be availed of to further the point that is under discussion. It is not

under discussion unless there are other corroborative matters to take away
the principal feature of the agreement, and to say, "Well, by another word
it would be somewhat less." It does not enter into that, I respectfully sub-

mit.

There was one other point that my learned friends introduced with
reference to a statute. I suppose that that means terms for construction

or interpretation in the Landlord and Tenant Act or some Real Property
Act. I would like to ask if that is what is meant. What statute did you
mean ?

m

Mr. Cassels : The Landlord and Tenant Act.

Sir -^MiLius Ievixg : Oh yes. But then that does not take and alter

what is the construction of this particular contract or the way the words are

used in this particular contract. You say it is rental. I think it is rental:

but it is rental under the definitions to which both parties have subscribed

in that paper. It is not rental in respect of the Landlord and Tenant Act.

It is not drawn in pursuance of that Act. It is drawn in reference to the

common law style of drawing a document, and must speak for itself.

Those are the three points is seems to me that my learned friends made
a good deal of, all that was capable of being elaborated they elaborated, but,

as I have stated before, it made no impression upon me, in no way
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cutting down the construction wliicli lias to be put upon the agreement,
which is that the only system to be applied has to be the criterion that marks
the stage of development. It is that that they are called upon to pay.

Supposing they are going to have 10,000 horse power by such a time.
As they increase, they are to pay, and there is an expression in the agree-
ment, which my learned friends necessarily were not bound to draw attention
to—and in addition to anything which we may generate, the further sum,

—

therefore showing that this further sum is part and parcel of the same
scheme of return to the landlord as applied to the original dead rent. We
are going to develop 10,000 horse power and have it ready by such a day;
as we develop more, we have to pay for more ; and that rule has to be applied
to ascertain what is the progressive stage of development, and not any-
thing with reference to averages or any other manipulation—I do not use

it in a bad sense—any other arrangement of figures.

Mr. Blackstock : Sir ^Emilius, may I ask you, just for the sake of

clearness, as to the expression in Professor Galbraith's report to which you
allude, the principle assessing the extra payment against us as capacity
is developed in the plant? If I correctly appreciate both the observations
in that report and the remarks by which you have amplified and explained
that principle, I understand that to go to the length of saying that if we
once illustrate in practice that we have a certain capacity, from that time
forward we are bound to pay the rental which such a capacity indicates, no
matter whether we were to shut down our works and generate and use no
power ait all. j

Sir JEmilius Irvixg : Reach—you say illustrate in practice—reach by
development, I think, is nearer the point.

Mr. Blackstock : Yes.

Sir ^Emilius Irvijs'G : Then, what I say is, that when you reach that

point, from that day—not prior, of course,—from that day in that current

half-year you begin at the higher rate. If it is so ruinous to you, what did

your clients do when thej- signed the agreement ? They put in a stipulation

that they could retire and give up the lease altogether. That is a very

important thing for a body who may in a judicial capacity discuss it. You
have the same option as in the case of a mine. It is frequently the case

that the working of a mine becomes so unremunerative that the lease becomes
oppressive, and then the lessee is not bound by the contract. One of you
gentlemen spoke in effect that you were bound hand and foot. Well, give

up the place.

Mr. Blackstock : I appreciate the point, and the only observation I am
going to make in connection with it is this : I understand the position that

is taken now, that once having shown by practice that we have the power

to develop, our plant has advanced to that point, where, as you say, a cer-

tain development is evinced, that from that time forward we are bound

by that exhibition of capacity. Then, what I point out is, with all defer-

ence, I do not think it is possible to work out this contract upon that con-

ception. For this very obvious reason, that the .contract makes the basis of

payment originally the verified statement of the treasurer or secretary of the

organization for six months. Now, what does that mean? It means there

may be a difference in one six months from what there is in another six

months ; and if it is fixed and absolute by reason of the exhibition of power

upon a particular occasion, there is an end of any necessity for an affidavit

or verified account every six months, unless, indeed, in some other
_
six

months it went up again. If, so far as the true power is concerned, it is to
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be according to the peak that on some occasion was reached, if that is to
determine the matter, why, of course, the contract calling for a verified
account for every six months or so is wholly inoperative. That clause of the
contract plainly points to fluctuation. The meaning of it is, that one six
months you may use a low horse power, and the next six months an
exceptionally high horse power, and the following six months an exception-
ally low power again.

^

Sir ^MiLius Irving: Xever; because the argument you are answering,
and I put forward, is, you can never go back. All that you have to give a
statement for is that you have not exceeded what you did before ; and the
officer of the Commission—it is not your statement alone—the officer of the
Commission has a right to go in and examine.

Mr. Blackstock : I understand the argument of Sir JEmilius to be, that
once having reached that peak, it is impossible for us ever to send in an
account of which we charge ourselves with a lower sum.

Sir ^Emilius Irving : Certainly.

Hon. Mr. Foy : Or is it onlj' confined to the six months? Would it go
on for ever?

Sir ^MiLirs Irving : It would go on for ever, if they never exceeded
that six months. If on the first of January, or whatever the date is, they
had generated so many horse power, then if in the next following half year

they have never gone above that, it remains at what that is,

Hon. Mr. Foy : Suppose they only generated in the following six months
cne-half of what they did in the preceding six months, would that still go on?

Sir ^Emilius Irving: Cei-tainly; because their machinery and plant

could 4P"^elop that if they chose.

Hon. Mr. Foy: These diagrams of the companys' and so on indicate

what is used, not what is generated.

Sir .Emilifs : Xo; that is what is generated.

Mr. Grtkr : Generated, used and sold. The dotted line is the dailv
peak and the stronger line is the daily average.

Sir ^^MiLirs Irving : That is their construction of it.

Mr. Grier : Xo ; this is a diagrammatic form of the business for this six

months.
Hon. Mr. Foy : The average is brought down afterwards from this.

Mr. Barton: This is the peak load (indicating on diagram). The
highest load reached at any moment on that day, that is the average for that
particular day of 24 hours.

Sir ^ElMii.irs Irving : You are paid for that high peak load.

Mr. Barton : Xo; we are paid for the average.

Hon. Mr. Foy: Have you an instrument that records that, or is it the
result of somebody else going into it?

Mr. Barton : It is done afterwards. What is recorded is the number
of horse power hours, and bv dividing the niimber of horse power hours by
24 you get the average horse power for the 24 hours ; that is the way that
you arrive at it.

Sir ^EMiLirs Irving : What is put forward on behalf of the Commis-
sioners gets rid of that calculation. It goes to some particular instrument
which marks where it has been. It does not go into any detail in reference
to that, because they deny being bound by that examination of figures ; thev
want to go to an instrument which is marking the amount of power that has
passed through their machinery.

Mr. Grier : If the next month we are up there, the line is there ; if next
month down there, the line keeps there (indicating). It is forever increas-
ing

; never decreasing.
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Mr. Cassels : There is one point I would like to state in answer to Sir

^milius Irving. I understand his view is that peak load and the capacity

to develop are the same; in other words, do I understand if we have the capa-
city to develop it does not matter whether we ever attain the peak or not,

if by the capacity we have installed we can reach that peak.

Sir -^MiLius Irving : I do not exactly understand what you mean, but
I am not pretending to say that you are trying to confuse me at all.

Mr. Cassels : You put your ground on the test of the development of a

particular company.
Sir iEMiLius Irving : We are only speaking of the development.
Mr. Cassels : Supposing we did not sell during the next year at all,

nevertheless the point of development has been reached.

Sir JEmilius : We have nothing to do with that.

Mr. Cassels : But you say when the development has reached such a

stage that marks the price we have to pay ?

Sir ^MiLius Irving : The price of rental you have to pay.

Hon. Mr. Foy : If shut down for three months?
Sir ^MiLius Irving : They still have to pay rental at that high peak,

because it is for some economical reason of their own that they have shut
•down.

Hon. Mr. Foy: What clause in the agreement makes them do that?
Sir ^MiLius Irving : Because it says that when they have developed

anything above 10,000 horse power they are to pay at the rate of—I think
it is |1.

Mr. Grier: Yes, |1.

Sir ^MiLius Irving : One dollar per annum for the excess that they
manufacture or generate.

Mr. Nesbitt : It does not say that.

Sir ^MiLiTJS Irving : That is my construction. I am asked to point

€ut what is the clause I rely upon, and I say that is the clause.

Hon. Mr. Foy : Suppose they shut down for three months, they are not
generating or manufacturing.

Sir ^MiLius Irving : But they have reached their capacity to generate.

If they choose to shut down they do that for economical reasons. If there is

no water, as happens in some mines, then the mine worker gives up and
backs out altogether. These gentlemen have got that very clause, that at

any time they may give notice and etep out of any liability to pay rent.

Hon. Mr. Foy: The agreement says the rental is to he at the rate of

«o much upon what they generate, and so on. Suppose they shut down six

months, they are not then generating or developing; and what clause in the
agreement says they are to pay rent on what they have not generated?

Sir ^Fmilius Irving : They have to pay rent whether working or not.

Hon. Mr. Foy : But the rent is at a certain rate on a certain number of

horse power which they generate.

Sir ^FImilius Irving : But they begin by being liable for S15,000 by way
of dead rent on 10,000 horse power, whether they shut down or not, and they
went on at once and had to pay, and did pav.

Hon. Mr. Foy: That is clear; but for the excess rent there are certain

words used in the agreement charging them a rental at a certain rate per
annum upon certain things.

Sir ^^MiLius Irving : If they generate more, then they are to pay an
additional rent.

Hon. Mr. Foy : On something that they generate.
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Sir tEmilius Irving : That additional rent is an additional sum upon all

the circumstances of the contract under which the original $15,000 is pay-
able. The increase of the amount does not in any way vary the contract,

except as to measure.

Hon. Mr. Foy : I want to know as to the words you relj- on.

Sir ^MiLius Irving : Here is the agreement; there are printed copies by
the hundred somewhere.

Hon. Mr. Foy: (peruses agreement). They are to pay §15,000 anyway,
no matter what happens?

Sir ^MiLius Irving : That is clear.

Hon. Mr. Foy: Then the excess:—
"And in addition thereto payment at the rate of the sum of one

dollar per annum for each electrical horse power generated and sold and
used or disposed of over 10,000 electrical horse power up to 20,000 elec-

trical horse power."
Now, what is there in that agreement to say they shall pay rental whether
the power is generated or not generated, which would be the case if they
were to shut down for six months? Is there any other clause?

Sir ^FjMiLirs Irving : If they generate for one day— I am meeting you
face to face upon it, I am not avoiding anything—if they generate for one
day, then their power and authority to draw water is through a certain class

of machinery, which has mounted up and been extended beyond the original

10,000 horse power up to whatever it is. The point my learned friends did
not seem to reach or admit is, that this is a measure to pay for the quantity- of

water the works, as constructed, have power to take from the river.

Mr. Cassels : I would just like to make one remark in answer to that.

Take, for instance, the Ontario Power Company. "VVe pay a dead rent for the
right to take water that will develop whatever power we can make through
our pipes and works. "We start in. Now, is it ordinary common sense to

imagine that this company is going to spend millions of dollars with that
authority to take that water, if we are not going to lay our pipes and build
our works and have ever;\i;hing ready for perhaps double the capacity that we
requre this year or next vear to get rid of it? Ordinary business foresight
would necessitate doing that, but, according to this theory, because we have
chosen to put up works which would carry water capable of developing double
the power that we have a market for, still, we are to pay what our plant Is

capable of developing.

Hon. Mr. Foy: Mr. Ross, our expert, will perhaps give us his views.
Mr. Eoss : Of course, I cannot speak from the legal standpoint, but

only from the narrow technical standpoint. In doing that I must take the
clause which would enable an engineer to measure the power sold. The
clause I have here speaks of one thing, and one thing only, and that is horse
power. Now, contrary to an impression that may have been given in some
way or may have been derived, a horse power has a very definite meaning.
It is a rate of doing work. Now, it does not say in this contract that you
shall supply energy or anything else but horse power, and horse power is

measured, it is so definite that it is measured on an instrument which indi-

cates instantaneously. You read it on your switchboard through the working
of a needle on a meter. So here is an instantaneous instrument to be used
in measuring horse power.

Mr. Nesbitt : That is a certain quantity of energy to raise 33,000
pounds in a minute.

Mr. Ross : It is the rate at which you can do work. Tour company, all

the companies here, every company in Canada, sells power, not only on the
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kilowatt hour basis, but on the horse power basis. What the companies
appear to be pleading for is the selling to them of power on the kilowatt hour
basis, that is on the average that would have to be measured by instruments

which would total up the amount of power used during each hour, and from
that summation take the average. Here is a contract which calls for horse

power, which is a perfectly definite thing, and these companies will sell their

horse power in precisely that way to their customers. A customer may
impose a minimum, but at the same time the company sell in identically the

same way as is contemplated in this contract, reading it as a technical man
would. There is another question here. This clause speaks of the electrical

horse power "generated and sold, and used or disposed of." That is reiter-

ated and repeated throughout the contract. It is rather a cumbersome
clause, but if it has any meaning, it appears to me that "generated, and sold,

and used or disposed of" may be divided and be capable of two separate

meanings. One is, "generated and used" by the company, and the other is,

"sold or disposed of" outside the company. Now, there has nothing been

said of this concrete case given here. The first part of the clause may be

taken as an abstract way of dealing with the matter. Here is a concrete

case : 30,000 horse power, which is derived at a certain definite figure. Now,
you cannot, by any process of averaging or taking the average of maximums
or average of anything else, attain that result.

Mr. Nesbitt : You cannot?
Mr. Eoss : Except in one instance, and that one case is an impossible

one ; that is where the horse power is developed during 24 hours continuously,

that is, charging the horse power for the whole day.

Mr. Nesbitt: Take your affidavit, turn a little further down. How do

you get to that 30,000? You take the total throughout the time and divide

it. That is the only way it can be done.

Hon. Mr. Foy : This concrete case relies upon a generation, use, sale or

disposal of 30,000 electrical horse power. It does not say for the whole year
kept up at that figure the gross rental shall be $32,500 per annum.

Mr. Eoss : Exactly, per annum, for the whole year. So there is a defi-

nite figure that can only be attained by the use of the maximum. As I

understand it, that means the basis of the rental.

Hon. Mr. Eot : It does not say on its generation, use, sale or disposal

kept up for the whole year, but on generation and use of that, not per annum
or throughout the year, but on that being generated the gross rental shall be

S32,500 per annum. That is the point Mr. Ross is making.
Mr. Blackstock : It is on a per annum generation and use.

Hon. Mr. Eot: Not in the example the clause gives, but immediately

on the generation, use, and sale or disposal. That is the point Mr. Eoss is

making 1 am only drawing Mr. Nesbitt 's attention to it.

Mr. Nesbitt : Yes, Mr. Irving, and I drew the clause.

Mr. Eoss : The basic rental is 'S15,000, the primary excess rental over

10,000 horse power at SI would be 810,000, the second excess rental is 75

cents over 20,000 horse power, which would be S7,500; making the total of

132,500. There is another point-
Mr. Nesbitt: What is the use of stating that to the Attorney-General?

Pardon me for being a little impatient, but what is the use of saying to any

person of common sense that the wav of doing that is not by the average

horse power.

Hon. Mr. Eot : Mr. Eoss has not finished his explanation.

Mr. Nesbitt : Is not that the common sense way of doing it ? And it is

done. That is the way our companies are putting it in, and that is the only

wav.

%

i
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Mr. Mr. Foy : Mr. Ros.s had better make his explanation, and you can
follow him afterwards.

Mr. Eoss : There is another thing which might possibly have some bear-
ing on the question. It says here : "for each electrical horse power gen-
erated -^nd sold, and used or disposed of over 10,000 electrical horse power."
There is a definite line drawn. When you get your peak beyond that you
have to pay so much more. As a technical man I could not interpret that in

any other way than what I have given, and I do not know how anyone else

could. I assume the companies and Commissioners knew what they were
doing whe^i drawing up this agreement and I assume the companies were
possibly better posted than the Commissioners in drawing it. That word
"horse power" is used in their own contracts in selling power, and why
should it not be accepted in this case at its technical meaning?

Mr. Barton : Take the element of time into consideration. As Mr.
Ross just stated, horse power is the rate of doing work. The thing sold to

the companies is horse power hours, and in order to determine horse power
hours you have to determine the time. If you have one horse power working
a year, you have the same amount of energy or work as you have if you
developed two horse power during six months

;
you have one horse power a

year in each case. If you take the instantaneous horse power readings, as

Mr. Ross has suggested, you can get the average by taking the average of

those instantaneous readings, or you can get it by taking the measurements
of the horse power hours and dividing by the number of hours in the year,

six months, or day, as the case may be. But the actual commercial output

of your plant is horse power hours, and it is not horse power, which is simply

a rate of doing something, a rate of doing work, and you cannot very well

base a charge on a mere rate any more than you can on a velocity.

Mr. Laxgmuir : I would say, although Sir ^Emilius Irving is responsible

for this agreement, I have good reason to believe it was drawn by Mr. Stet-

son, it is his phraseology. I know when it was taken up to Mr. Ward

—

Mr. Nesbitt : That phraseology is Mr. Rankin's, not Mr. Stetson's.

Mr. Langmiur : I know Mr. Stetson had to do with it.

Mr. Nesbitt : I think he looked over it for probably half an hour. But
it does not matter.

Sir ^Emilius Irving : You say who drew it. The agreement is there to

speak for itself ; but it is very well known that it was drawn by these gentle-

men on the opposite side, who went up to Mr. Hardy to get an abrogation of

the monopoly clause.

Mr. Nesbitt : We did not go to get abrogation.

Sir ^-Emilius Irving : Yes, it was passed at the same negotiation.

Mr. Nesbitt : I understood the Government wanted the abrogation.

Sir ^MiLius Irving : I do not know how that is, I never knew anything
about it, except the new specifications and that particular paragraph were
handed to me to incorporate in those terms.

Mr. Nesbitt : I saw Mr. Hardy probably 15 or 20 times in connection
with it.

Sir ^f'lMiLius Irving : I did not see him at all.

Mr. Langmuir : We need not discuss that. I was under the impression,
Mr. Nesbitt, it was Mr. Stetson, but if it was Mr. Rankin, that makes it

still stronger, because he was experienced.
Mr. Nesbitt : The notion was that Mr. Hardy in introducing the bill

into the House rather made, as a matter of politics, a good point, as he
thought, that they had abrogated the monopoly clause. Mr. Langmuir may,
or may not have been there, but the idea was to abrogate the exclusive mono-

4 N.F.
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poly under the |25,000 rent, and the -^15,000 was then fixed, and as to the
balance, the Commission were to become partners with the company.

Mr. Ellis : In regard to what has been said about this clause, I may
say that in a conference between the Commission and the President of the
International Hailway Company we have come to an agreement precisely on
the terms the Commission are now contending for.

Mr. Cassels : It seems to me, as far as I am concerned, that we have
fulfilled all the duties cast upon us, we have given you our views very fully.

I had come thinking there was an open mind on the subject.

Mr. Ellis : So there is.

Mr. Cassels : I suppose it is a matter now with which the Chairman and
the open-minded Commissioners will deal.

Hon. Mr. Foy : Well, I shall require to go through the shorthand
writer's report before dealing with the matter.

REVIEW OF THE REPOET OF WILLIAM SPENCER, M.A., Ph.D.,
F.G.S., ON THE PHYSICS OF THE NIAGARA RIVER.

By Isham Randolph, C.E.
1908.

April 13, 1908.
Mr. James Wilson,

, Superintendent, Queen Victoria Niagara Falls Park,
Toronto, Canada.

Dear Sir,—You have referred to me for discussion certain questions
raised by Mr. William Spencer, M.A., Ph.D., F.G.S., in relation to the effect

upon Niagara Falls of the withdrawal of water for power purposes and of the

tendency of this withdrawal to lower Lake Erie.

These are questions of grave moment and anyone having the temerity

to differ with Dr. Spencer—when he asserts as indisputable facts and then

gives his own conclusions thereon—must be able to support his counter views

with incontrovertible proofs.

Before plunging into the issues so strongly drawn a brief review is proper

of the conditions in that stretch of the Niagara River between the point where

it receives the effluent waters of Lake Erie and the first of the cascades over

which it tumbles in its headlong course to the Falls. Mr. Spencer has

described that stretch of the River, and I might quote whollj'^ from him had

he not omitted so many details necessary to a complete understanding of the

hydraulic conditions.

The U. S. Geological map prepared in 1901 indicates that the river

begins at Horse Shoe Reef, which is three and one-third miles above the Inter-

national Bridge. The profile of the river prepared by the Deep Waterways

Commission of 1900 has its zero opposite the angle of the Buffalo breakwater,

which is nearly opposite the ruins of old Fort Erie and is two and one-third

miles above the International Bridge. This profile gives the elevation at

Station as 571 above sea level, and states that the lake level at that time

was 571.5. Taking this as a starting point, I will follow the river down.

In the next 4,400 feet it drops 3.6 feet (elevation at guage 3, station 44,

opposite the waterworks intake, is 568.4) and the resulting hydraulic gradient

is .000818 (4.32 feet per mile). The width of river here as scaled from the
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map (Plate No. 84, U.S. Deep Waterway Board of Engineers) is 1,870

feet. The elevation given at station TO, ^'•uago Xo. 4 opposite Ferry Street is

567.3. As the distance is 2,600 feet and the drop 1.1 the hj;;draulic gradient

is .000423 (2.23 per mile). The width of the river here, as scaled from the

map, is 1,650 feet and is the narrowest section. The extreme depth indicated

here is 27.2 feet. The next guage taken is Xo. 6 at the International Bridge
station 122; its elevation is given as 566.8: the drop is therefore 0.5 in 5.200

feet and the gradient 0.0000961 (0.507 per mile). The profile indicates this

as the deepest part of the River. The lowest bottom elevation given on the

cross section is 519, hence the resulting depth was 47.8 feet. This bridge is

1,806 feet long; of this distance 129.5 feet is shut off by piers. There are

nine spans of the following width, starting from the American side: Span
No. 1, 151.5; No. 2, 154.1"; No. 3, 150.2; No. 4, 234; No. 5, 235.8; No. 6,

235.3; No. 7, 186.9: No. 8, 184.3; No. 9, 138.3. For a description of this

bridge and the current measurements taken for determining volume of flow see

page 298 et sequifur. Vol. 1 of Ihe "Report of the Board of Engineers on

Deep Waterways between the Great Lakes and the Atlantic Tide Waters,"
1900.

At station 358 CRattlesnake Island) the elevation given is 565.6, showing
a drop of 1.2 feet in 4.47 miles, a gradient of .000051 (0.269 per mile). At
station 992 + 50 (Schlosser's Dock) the elevation given is 563.05, a drop of

2.55 in 12.02 miles, or a gradient of .0000402 (0.212 per mile). The profile

from which this data is taken follows the thalweg of the channel which separ-

ates Grand Island from the State of X'ew York, to which it belongs. The
shorter route is along the International boundary line, so the gradients in

that channel will be slightly steeper than those given on the route taken by
the profile. Schlosser's dock is 16.49 miles down stream from the Inter-

national Bridge, and, as ascertained by scaling from U.S. Geological map,
the distance therefrom to the rim of the First (or Green) Cascade is two and
one-third miles, making the total distance from the bridge to the cascade
18.8 miles. It was important that this profile should be extended to Port
Day, the entrance to the Niagara Falls Hydraulic and Manufacturing Com-
pany's intake, and I am enabled to do this basing the extension upon informa-
tion given me by the Niagara Falls Power Co. and the Hydraulic Company,
On June 2nd, 1906, the Niat^ara Falls Company took levels at Schlosser dock
and at their intake n"uage showing the elevation at this dock to be 562.85 and
at the intake to be 560. 85 (N.F.P, Co. datum), hence the drop was 1.47 feet

on that day. The profile of the Deep Waterways Commission was constructed
from information secured October 28th, 1897. I got from the Hydraulic
Power Company their guage reading at Port Day, on October 28th, 1897, and
found it to be 560.6: adding the correction to make the datum agree with
U.S. datum prior to 1903, 0.698, I make the elevation 561.3: subtracting

1.47 from 563.05, I find the elevation at the Niagara Falls Intake to be 561.58

or .28 higher than the elevation found for Port Day. The mean difiterence

between these two guages for October, 1897, was .15 of a foot, which sub-

tracted from .28 leaves a difference of .13 to be accounted for, which is

inconsequential.

The mean corrected elevation of Port Day for October, 1897, was 561.70.
The mean elevation at Buffalo for October, 1897, was 571.75, showing a drop
of 10.05 feet. The drop on October 28th, 1907. as determined by subtracting
from the lake level at Buffalo (571.5) the elevation at Port Day, 561 43
(563.05—1.47+.15) was 10.07: this close check justifies me in extending the
hydraulic profile from Schlosser's dock to Port Day as I have done. The
distance being 9,000 feet and the drop 1.62, the hydraulic gradient becomes
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.00018 (0.95 per mile). From Port Day to Goat Island the distance is about

.8 of a mile and the drop 1.38. Having now constructed a characteristic pro-
file from Lake Erie to Goat Island we have a working basis within a narrow
range of possible conditions.

It must be borne in mind that the profile does not correctly represent
the hydraulic gradients for all seasons of the year, as these are subject not
only to changes in the level of Lake Erie but also to modifications due to vary-
ing valuer of the co-efficient of roughness brought about by acquatic vegeta-

tion in the stream which serves during the period of vigorous growth to

increase that co-efficient.

There are certain natural laws which must be always had in mind while
considering these questions.

In any channel through which an approximately constant volume of

water flows, the velocities will be determined by that volume, the area of the

stream, the slope and the degree of frictional resistance offered by the bottom
and sides of the channel. The volume being constant the hydraulic gradient

will vary with the natural declivity of the bed of the channel, the cross sec-

tion and the frictional resistance. If the bottom of the channel is level, or

if it sinks below the discharge end of the stretch considered, then the water

must make its own gradient, and this it does by piling up at the intake end
until it has built up a head sufficient to drive its volume through the channel.

These are the basic principles involved in stream flow.

Few inland rivers have uniform hydraulic gradients throughout their

entire length. I do not know of one that has. There are stretches of channel
with steep gradients and low velocities ending in stretches of gentle gradients

and low velocities^ these again being succeeded by steep gradients and
high velocities ; but for a given volume of discharge there is a fixed regimen
for_each stretch, with its characteristic gradient. If in any stretch the

fixed regimen is disturbed by a natural or artificial cause there results a

readjustment of slope. If at the discharge end of any characteristic section

the capacity of the channel to discharge water be increased by deepening, or

the creation of collateral channels, and the volume of supply remain as

before, the result will be a dropping of the water surface to an extent which
reduces the cross section to an area which just cares for the supply. This

means steepening the slope in the stretch of channel in which the changed
conditions takes place, but it does not mean that this dropping extends back

up stream on a new gradient parallel to the former gradient. It means the

introduction of a new water plane the angle of whose surface to the horizon

is greater than the angle of the original water plane, and this angle will

intersect the original water plane at some point up stream at which the cross

section is sufficient to accommodate the constant flow, and above that point

the fixed regimen of the stream will not be disturbed.

In the case now under consideration we have as a fountain head Lake
Erie, fed by the outflow from the upper Great Lakes and the precipitation

within its own drainage basin. Its outlet is through the Xiagara River. The
shores of the lake converge at its north end and guide the waters into the

river channel, the identity of which seems to begin at the "Horse Shoe Reef,"
three and one-third miles above the International Bridge. Our map (Exhibit

I.) copied from the map of the U.S. Geological Survey and annotated to

illustrate this report, shows the course of the river, its varying widths and
the obstructions in its course. The profile (Exhibit II.) shows the slope or

hvdraulic gradients and the bottom of the channel on the line of greatest

depth (the Thalweg). These do not show the cross-sectional areas, however.

The relations between the levels of Lake Erie and the Port Dav intake are
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matters of record: the U.S. Government has kept records of the lake levels

and the Niagara Falls Hydraulic and Manufacturing Company has maintained
an automatic recording guage at Port Day for a long term of years. To these I

have had access and I have tabulated the monthly and annual means of these
readings from 1890 to 1907 both inclusive, and to make them comparable,
I have made the necessary corrections in the Hydraulic Company's elevations,

80 that both, as shown in the tables (Exhibit III.) are in terms of sea level.

With the data thus assembled and the hydraulic principles involved thus

fully presented, I am now prepared to take up Dr. Spencer's report and con-

sider it upon its merits. Mv discussion will be limited to Lake Erie and the

Niagara River in their relations to each other. At the outset of my investi-

gations I felt that for a complete discussion of the questions submitted to

me, I should have to know as definitely as possible the amount of precipita-

tion annually in each of the Lake Basins, but I became satisfied that I only

have to do with Lake Erie as a basin discharging certain volumes of water

and that the sources which supplied that water were not subjects the investi-

gation of which need be gone into. If Lake Erie is above a mean stage

we know that an excess supply has entered it : if it is below the mean level it

is certain that there is a shortage of supply. This reasoning eliminates the

Chicago Sanitary and Ship Canal from the discussion. The first qiiestion to

be answered is, does the taking of water from the Niagara River above the

Falls tend to lower Lake Erie.^

No. 1. On Page 261. Chap. XXI. :

"Since writing the above the International Waterways Commission has
appeared. They recommend the limitation of the power on the Canadian side

to 36.000 cubic feet per second, and on the New York side to 18,500 cubic

feet per second : in addition to which is the discharsre of 10,000 cubic feet for

the Chicago Canal— in all 64.500 cubic feet, including the Welland and
Erie Canals, or nearly 37 per cent, of the low water discharee. This amount
will lower the river produf^ing effects upon the Falls only a little less than the

diversion of the full franchise volume mentioned. So also it will most seri-

ousIt impair navicration on the T^pT^pr Lakes, as will be explained in the next

chapter."

With the closing sentence of this quotation I shall take issue.

No. 2. On Pages 265-6, Chap. XXI., Part two:
"Below Grand Island the two branches of the river unite and form a

basin, which, just below the creek entrance at Chippawa, is 5,050 feet across,

with soundings, so that the area of the cross section can be determined. This
is 83,000 square feet, the mean depth is sixteen feet. The discharge is that

of Lake Erie, with only a small increase from the creeks at Chippawa and
Tonawanda. It took fifteen to twenty minutes for floats to cover the distance

from the line of soundings, where the area is measured to the first cascade,

at the end of which is situated the forebay of the Ontario Power Company,
showing the small descent of the river. From this basin or above it the power
franchises allow the withdrawal of 41.200 cubic feet per second, which repre-

sents 20 per cent, of the low water flow. Accordingly the proportional diversion

represents the unmodified lowering of this basin to the extent of four feet for

low water and 3.2 for average water. To this must be added 10,000 feet for

the Chicago Canal, thus making a total of 51,200 cubic or 25 per cent, for

mean water, and 30 per cent, for low water. This total diversion at or above

the first cascade .shcMild be modified to an undetermined amount from con-

fining the river to a narrower channel after the shallower rim shall have been

mostly drained.
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If the proposed limitation be carried out then from 64,500 feet must be
deducted the Canadian franchises of 19,750 feet taken from below the first

cascade, leaving 44,750 cubic feet to be withdrawn from above it. This would
make the theoretical lowering- of the basin, without corrections, amount to
more than 3.5 feet for even mean water or over four feet for low water.

The withdrawal of the water behind the rim of the first cascade has the
same effect as the deepening of the outlet. It increases the velocity of the
river above, which for a time lessens the amount of the subsidence in the basin
until the Erie level is adjusted to the new conditions. Even now the rim of

the first cascade from Goat Island is covered by only from one-half to one
and one-half feet of water.

These observations were made after there had been a considerable diver-

sion of the river and on a day when the lake was at its mean quinquennial level.

The deeper the water upon the rim at present, provided it be eventually drawn
off, the more would be the lowering of the surface behind it, due to its diver-

sion through artificial orifices ; while there would be less water on the rim
the discharcre would be diverted into the narrower and deeper channel, caus-

ing some retardation of the current in the basin. There is nothing to lead me
to expect that the lowering will be less than three feet for mean water and
more for low." (See Page 272).

No. 3. On Page 268, Chap. XXI. :

"If the subject be considered at all, there seems to be an impression that

the diversion of the water at Xiagara will not affect the higher lakes. If the

water were all taken from below the Greens or First Cascade at nearly fifty

feet down the rapids the effect upon the upper river would be unappreciable.
But most of the water under the franchise will be taken from or above the

rim which forms the barrier to the basin of the upper rapids."

The truth of the "impression" stated in the first sentence of this quota-

tion is demonstrable and vrill be demonstrated.

No. 4. Chap. XXI., Part 2, Pa?es 272-3:

"With the gradual lowering of the basin, a difference of one foot in the

slope of the river should increase the velocity at the outlet of Lake Erie by
three per cent., which in the course of a year and a half would lower Lake
Erie nearly a foot, with the complete effect shown sometime afterwards,

while some as yet unmeasured factors may somewhat retard the velocity and
increase the time, the ultimate effect must be the same after the equi-

librium should be restored at a lower level of the lake. Subsequently

comes the lowering of another and still another foot, or more, so that in

a few years at most from the time of the complete use of the franchise

power, Lake Erie will be lowered by three feet, or more for prevailing low

water—not taking into account the effect of further deepening of the lake

outlet, which may recur at any time ... So much for the physics of

the river as the question appears to me."

No. 5. Chap. XXI., Pages 274-5.

"A marked increase in the rainfall has occurred since 1900, as compared
with the mean rainfall during the decade ending with that year. On examin-
ing the tables of the fluctuations of level and rainfall, and taking into account

the effects of the Chicago Canal upon the different basins, I find from the

results that Lake Erie should have risen 0.46 of a foot more than it actually

has done when compared with both Lake Ontario and Lake Huron. What
is the cause of this failure to raise the level of the Erie basin where the rain-

fall has increased not only over the amount of the previous period but also

in excess of that of the other basins? Certainly there is but one explanation,

namely, the excess has been diverted by the power uses from above the rim

i
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of upper rapids duriiif? the five years ending with 1905 over the mean of the ten

preceding years of low water. Adding to this the effect of the Chicago Drai-

age Canal, the fall which the lake has experienced from the artificial diver-

sion amounts to 0.68 of a foot in height, or about eight inches. At the close

of 1905 the total diversion of water was equivalent to the lowering of Lake
Erie by about nine inches. Here then is direct evidence that the diversion of

water has lowered Lake Erie to more than eight inches, while as yet not over

one-quarter of the franchise power has been brought into use.

But the superficial observer would not see the change on account of the

increased rainfall, by which the actual present level of Lake Erie is not

lowered below that of previous years. Had not the diversion occurred while

a corresponding rise actually took place in Lake Ontario and Lake Huron,
Lake Erie would have been raised 0.G8 of a foot (0.46 at Niagara and 0.22

at Chicago.)"
Not all of Dr. Spencer's faulty reasoning is embodied in the quotations

made, but enough is quoted to brine- out the fallacy of his conclusions and to

enable me to demonstrate the facts to be counter to his statement of them.
Let us first deal with the effect upon Lake Erie of withdrawing water

from Niagara River above the rim of the first cascade. This withdrawal in

franchise volume, the Doctor tells us will lower Lake Erie "three feet, or

more, for prevailing low w;;ter."

I have set forth the habits of obedience to the laws of hydraulics univer-
sally found amon^ rivers. Dr. Spencer substitutes the speculations of a
geologist for the deductions of the hydraulician, and reaches conclusions
which do violence to all hydraulic law. Niagara River illustrates most
beautifully the laws of hydraulics. Take this very stretch of the river thai
the Doctor calls the basin above the first cascade. He describes a cross sec-

tion bounding this basin on the east, "just below the creek entrance at

Chippawa'' (see Quotation No. 2), where the width is 5.050 feet, the mean
depth 16 feet and the cross section area 83,000 feet. The surface elevation here
must be approximately that of Chippawa creek, or on a given date 502.80
Now the fall from Chippawa to the west end of the intake works of the Ontario
Company is approximately 4 feet, and the distance about .8 of a mile; the
gradient per mile would therefore be 5 feet. The cross section described
below the entraiice to Chippawa Creek is at the down stream end of a 12 mile
stretch of channel in which distance the drop is 2.55 feet (see profile Exhibit
II.) or a gradient of 0.212 per mile. It is plain to see that the drop of 4

feet from Chir>^awa to the Ontario intake is absorbed in a distance of .8 of a

mile and that the regimen in the 12 mile stretch above is not disturbed by the

drop to the intake of the Ontario Power Company. This is a sufficient demon-
stration to dispose of the theory that a drop of one, two or more feet at the first

cascade would accelerate the velocity in the narrow and precipitous channel

above the International Bridge. The United States Government has in its

employ men trained in the science of hydraulics and they have the experience

gained by long years of application of their professional knowledge to the

problems we are considering. Some of these men have been charged with the

duty of studying the Niagara River in its relations to Lake Erie and their

determinations of the volume of discharge discard all consideration of the

effect of the rapids above the falls upon that discharge because they

know that Lake Erie influences the condition at the rapids .above

the falls by the volume of water which it sends down to them, but that these

rapids in no way affect the volume of outflow from the lake. These engineers

have set forth formulas for deternaining the di^chargp of Lake Erie and these

take no account of the conditions nineteen miles down stream. The discharge

formula adopted by the Board as set forth in their report of 1900 is :
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Q = 168812 + 17762 (Y) + 1409 (T)».
j

In this formula 168812 is tlie volume of discharge for a lake elevation i

of 570.00; T is the diffeience between 570 and the elevation of the lake at i

the time the discharge must be determined: 17762 is the rate of increase for "j

one foot of rise above 570 increased by 1409 multiplied by the square of the
\

rise above 570. and Q is the resulting volume of flow. i

The formula used by the engineers of the United States Lake Survej' is 1

found on page 2,857 of the Report of the Chief of Engineers, U.S.A., for .

1903, and is :

j
Q -158500 + 22462 (C-57). 1
In this formula C is the elevation of Lake Erie above sea level at the time

]

the discharge is figured. 158,500 c.f.s. is the discharge for a lake stage of 570 :

and 22462 is the discharge for each foot of rise above 570. The results of

computations for any given stage of lake by these two methods vary by a i

small percentage and the latest formula gives the smallest discharge for any
j

given elevation of the lake. An examination of the table, Exhibit III.,
|

shows the highest mean elevation of Lake Erie in the six years prior to 1894 *

to have been reached in 1890 and the highest mean stage in any month that :

year to have been in June. The mean elevation for the year was 573.23 and !

for the month was 574.02. Using the Lake Survey formula for discharge we
,

find the flow for the month of June to have been 248,797 c.f.s. The
,

Port Day guage reading for that month was 563.15, showing a drop of

10.87 feet. The Niagara Falls Company began drawing water for power pur-

poses in 1906. The highest staare of water since that year was reached in
j

1907. In July of that year the mean level of Erie was 573.33, which by ]

discharge formula gives an outflow of 233,289 c.f.s. The annual mean eleva- I

tion for 1907 was 572.80. The mean elevation for Port Day in the month of •.

July was 562.09, showing a drop of 11.24 feet. Comparing the differences I

between Lake Erie and Port Day with flows of 248,797 c.f.s. and 233,298, i

c.f.s., 10.87 in 1890 and 11.24 in 1906, we find only 0.37 of a foot. In 1890, \

the Xiagara Falls Hydraulic Co. was drawing so little that conditions J

above the first reef were practically those of unmolested nature. In 1907, the

Niagara Falls Hydraulic Co. was drawing about 4,000 c.f.s., and the Xiagara
Falls Power Co. about 8,500 c.f.s. It is proper here to bring out a fact which :

has a bearing upon this discussion. The Port Day gage does not correctly \

indicate the general level of the water in the basin above the first cascade, i

This gage is at the intake to the Hydraulic Canal. Water entering that canal
j

must be at a lower level at the entry than it is some distance away in, or else I

there would be no flow from the main body of water into the canal. This is
,

esiomatic and needs no demonstration. In quotation Xo. 5, after discussing
J

the low stage of Lake Erie, notwithstanding an excess of rainfall, he gropes
\

for an explanation; the Doctor says, ''Certainly there is but one explanation,
|

namely, the excess has been diverted bv the power uses from above the rim J

of upper rapids during the five years ending with 1905 over the mean of the
j

ten preceding years of low water."
'

This recalls a housekeeping experience which came within my knowledge.
A lady wishing to take a vacation with her husband arranged with his younger
sister to keep house for the familv while she was gone. After the vacation
upon the mother's resuming the household diities the sister presented her

'

housekeeping account and insisted that they be audited. Beefsteak
was an item much in evidence ; the question arose, why did she buy so much i

beefsteak? The answer was "Oh, whenever I could not remember what I paid 1

money for, I put down beefsteak."

I
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The Doctor feels bound to account for the disappearance of the water,

60 he puts down "power uses from above the rim of the first cascade."
Havini? discussed the effect upon Lake Erie of the withdrawal of water

from the Niagara River above the falls and shown conclusively that naviga-

tion is not in the least menaced by that withdrawal, 1 will take up other

phases of the question presented bv Doctor Spencer. He savs on Page 260,

Chapter XXL;
"Of the franchised diversion two companies on the New York side and

the Ontario Companj' on the Canadian, take their water from above the first

cascade, and consequently affect the river common to both countries

"It is the diversion of water from the rim of the first cascade which will

further shrink Niagara Falls."

When the Doctor says that two companies on the New York side take
their water from above the first cascade, he asserts a fact. When he includes
in that statement, the Ontario Power Company on the Canadian side he falls

into error, for at Port Day, the intake to the Niagara Falls Hydraulic Com-
pany, the elevation of water surface is nearly four feet higher than it is at

the east end of the Ontario Power Company's intake, which indicates that the

onflowing stream must have crossed tlie crest of the first cascade before it can
enter the intake. There is room for argument, however, as to the exact loca-

tion of the reef which forms the lip of the first cascade, but there is no possi-

ble doubt of the fact that the Doctor is in error in his assertion that more
water is drawn from above Uie lin of the first cascade through the intake

which admits water to the gathering basin of the Ontario Power Company
than was drawn before the construction of those works.

In reaching an intelligent understanding of this situation a study of the
conditions within the area enclosed between the location of the now existing

intake through which water is admitted to the gathering basin of the Ontario
Power Company is very instructive and serves to invalidate Mr. Spencer's
contention that a greater volume of water is being drawn over the lip since

the completion of the Ontario intake than was the flow over this portion of

the channel in its natural condition. In a state of nature the sweep of the river

was along the convex shore, and the impetuosity of the current was such
that it had indented the uniform curvature of the west shore and secured a

small channel around the resisting uplift known as Dufferin Islands. Where
this sweep to the west occurs we have contours showing the surface of the

tock floor. These range from 548 to 549, or an average of 548.5. Surface

water elevations were taken before the building of any obstruction to free

flow, and these range from 554.9 to 555.5, or an average of 555.2. The
length of the present obstruction to free flow is about 600 feet. With this data

to work from we find an approximate cross section of 4,020 feet. The velocity

may be assumed with some degree of certainty at 6 feet per second, hence we
would have a flow of 24,120 second feet. Since the construction of the head
works of the Ontario Power Company we have an altered condition. These
head works have a total length of 596 feet and are designed to control the

flow into the gathering basin. There are 50 openings each 9 feet—5 inches

X 6 feet = 56i square feet, or a total opening of 2.825 square feet. Under no

possible conditions could a volume of water enter the gathering basin through

these openings as great as that which formerly swept over this course. I sub-

mit a plat (Exhibit IV.) showing the location of the intake with contour lines

indicating the original surface and the boundaries within which the excava-

tion has been made down to elevation 545. This exhibit discloses the fact

that the rock reef at the west end of the intake was not broken through and
to-day it rises to elevation 549.

5 N.F.
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Exhibit V. is a plat showing a stretch of the river beginning at the head
of Goat Island and extending- down below the Falls. On this plat the Inter-
national boundary line is shown and lines are drawn parallel to the
east boundary line (produced) of the Queen Victoria Niagara Falls Park
at intervals of 200 feet. On these lines on the down stream side, the distances
are marked from the boundary line to their intersections with the original
shore line ; and where they cross the line of the intake the distance to it from
the boundary line are marked on the upstream side. This exhibit brings out
very clearly the extent to which the channel has been contracted by the intake.

Exhibit YI. is an elevation of the intake showing the openings through
it and on its face a hydraulic profile shows the recent flow line and in dotted
lines are approximate water surface of 1902 before the works had changed
natural conditions. The openings in the intake are designed to admit ample
water to supply the three conduits which are to carry water from the gather-
ing basin to the Power House below the Horse Shoe Falls. Only one of these
steel conduits is now in place; it is 18 feet in diameter, hence its cross sectional
area is 254.57 square feet; the velocity figured on in this conduit was 15 feet
per second, hence the volume of flow should be 3,818 feet per second. Three
times this volume of flow would be 11,454 cubic feet per second; this volume
must be taken into the gathering basin with enough more to insure a good
entry head into the conduits, a requirement far below the volume which
formerly swept over the area now enclosed by the structures of the gather-
ing basin.

The facts set forth herein and illustrated by the exhibits prove beyond
contradiction that the works of the Ontario Power Company do not tend to
lower the water above the first cascade. This being true, the only water
extracted for power purposes which tends to lower the water above the first

cascade is taken by the Niagara Falls Power Company and the Niagara Falls
Hydraulic and Manufacturing Company on the New York side. The volume
taken by the first of these companies is 8,500 cubic feet, and by the second
is 4,000 cubic feet, or a combined volume of 12,500 cubic feet; somewhat less

than the 44,750 cubic feet per second upon which Dr. Spencer predicted his

argument. (See Chap. XXI., Part 2, Page 266).
That the water taken from the river for power purposes above the falls

must to the degree of takinc: diminish the volume tumbling over the precipice

is indisputable. This diminution has not as yet marred the scenic beauty of

this wonderful work of nature, but the volume of diversion can not be much
increased without marring that beauty. It is within the range of accomplish-
ment to greatly increase the volume of water to be converted into power and
still preserve the sublimity, grandeur and beauty of the falls, and the expendi-
ture necessary would be amply justified by the results. This is an idea which
need not be amplified here but it leads up to the great question of the conser-

vation of the waters in the drainage areas of the Great Lakes. This conser-

vation calls for international co-operation. In these lakes we have our seasons

of surplus water and our seasons of deficient flow. The surplus is allowed to

run to waste and when the low period comes there is no relief. These lakes are

capable of storing all of the surplus waters and it is for man to build the works
which will bring that capability into play. The mean between the hicrh and
low waters is what our commerce needs. In the days of Pharoah there was a

Joseph to interpret the monarch's dream on the fat and lean kine. And the

monarch appointed the interDreter to store the overabundance of seven years

of plenty therewith to avert seven vears of famine when the crops failed. We
are not confronted with dreams needinj? an interpreter. The seasons have
told their storv vear bv vear and we know it as far back as the records of the

i
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Great Lakes have been preserved. We know that each year there is an out-
flow from the lakes far in excess of any human need and afterwards comes a
period when the deep laden shios drae their keels upon the bottoms of the
inter-lake channels. This need not be, it ought not to be, and it can be averted
by the construction of controllinfr works at the head of the St. Mary's River
and at the head of the Niagara River which would make possible* absolute
control of the waters so that there need never be a low stage of water, and a
constant mean flow could be maintained. The cost of these works is insignifi-

cant, compared with any other method of providing deep navigation. The
time to be consumed in building the works would be shorter by years than that
needed for any other mode of relief, and the benefits in all of the upper lakes
would be immediate.

In closing this report, I wish to express my appreciation of the courteous
way in which the officials of the Niagara Falls Hydraulic and Manufacturing
Company, and Niagara Falls Power Company, the Ontario Power Company,
the Electrical Development Company, the Engineer officers of the U.S.
Engineer Corps and the officers of the U.S. Department of Agriculture, have
given me access to all of the sources of information bearing upon the subject
which were within their custody. Not less am I indebted to you for substan-

tial aid in the preparation of this report, which I now respectfully submit.

ISHAM R.A.yDOLPH,

Consulting Engineer.
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REPORT
OF THE

Minister of Public Works
FOR THE

Province of Ontario

For 'the Year ending 31st December, 1908.

To Hi.s Ho/tour J. M. GiBSox, K.C.,

Lieutenant-Governor of the Province of Ontario.

Sir,— I have the honour to submit to you, us required by statute, the

annual report on all works under the control of the Public Works Depart-

ment, comprising the re])orts of the Architect, the EniJ:ineer. the Superin-

tendent of Colonization Roads, and the Accountant and Law Clerk, for the

year 1908.

I have the honour to l)e,

Sir,

Your obedient servant,

J. 0. Reaume,
Minister of Puhlic Worls.

Department of Public Works,

Toronto, 1st February, 1909.
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REPORT

OF THE

Deputy Minister of Public Works.

1\> tin: Honourable J. l>. Keaume,
Minister of Public Worlds, (httnrio.

Sir,—I have the honour to transmit to you the accompanyinf; annu;il

reports for the year 1908 of the Provincial Engineer, the Provincial Archi-

tect, the Superintendent of Colonization Roads, and the Accountant of the

Public AVoiks Department.

The ]-]ngi.veer's Bha-N(h.

The work of the Encrineering Department fur tlie year 1908 has iiuhulcd

the preparation of plans and specifications for bridges on the Colonization

Roads of Xorthern Ontario, and the supervision of their construction.

Improvements have been made for the safer navigation of the Muskoka Lakes,

Mary's and Fairy Lakes, Peninsula Lake, and the Magnetawan River.

Improvements have been made to streams and rivers to provide better drain-

age and prevent flooding. Drainage schemes, to which aid was given under
the Provincial Drainage Aid Act. were extended, and the usual railway

inspections were made.
In addition to the repair of a large number, thirty-three new bridges

were constructed during the year, of which eleven were of steel on concrete

sub-structures, and the remainder were timber. One small concrete arch

was also erected. The concrete work was all done by day labour, under
foremen of the Department. The bridges were built under the specifica-

tions of the Highway Branch, reijuirin,' a concentrated live load of from 10

to 15 tons. All steel bridges are designed for concrete floors.

Among the more important steel bridges was that over the Spanish
River at Massey, which consists of four spans, each 105 feet in length, one
span 128 feet in length, with steel trestle approaches on the north and south

ends of 40 and 00 feet respectively, niikinsz^ a total length of steel su])er-

structure of 048 feet. A bridge over the Spanish River at Espanola con-

sists of two spans, each 120 feet in length, with a timlier trestle approach
88 feet long. A substantial steel bridge was built over the Mississauga River
near Dean Lake Station, and consists of three spans each 120 feet long, on
concrete sub-structure. Work on the bridge across the west arm of Lake
Nipissing in the Township of McPherson was continued—this structure,

with approaches, making a work l.'-V2d feet in length. Important timber
bridges were built in the Temiskaming District in the Townships of Marter,
Pacaud. Evanturel, Hilliardton and Casey, in addition to other work of

lesser importance. A steel bridge 69 feet in length was built over the Mag-
["]
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netawan River at Burk's Falls; a steel l>ri(la:e 80 feet lono- over tlie Big- East
River in Chaffey Township; another over the Muskoka River at (Jakley ; and
a bridge with central 80 feet span, and two spans -'33^ feet long-, over a bay
of the Lake of Bays at the Village of Dorset. In the Township of Somer-
\ille, a bridge 73h feet long- was built over the Burnt River; and a new
bridge consisting of two spans each 7-3i feet long was built over the Mada-
waska River, a short distance below Palmer's Rapids.

In Lake Muskoka, dredging was carried on at Kemp's Channel between
Bala Park and Acton Island. Guard piers to cut off a dangerous cross-cur-

rent were constructed in Jeannette's Channel in Lake Muskoka. The Lake
Joseph Canal entrance was deepened and widened ; and repairs were made
to the swing bridge, crib-work, piers and glance booms on the Mary's and
Fairy Lakes Lock.

In river improvement, rock obstructions were removed from the Xorth
River in the Townships of Orillia and Matchedash. A channel was excavated
through Munroe's Rapids on the Mississippi River in the Township of Ram-
say. The Nottawasaga River in the Township of Tecumseh was deepened
and widened, and Black Creek in Monck and Watt Townships was improved
bj- the construction of a new channel through solid rock. The outlet of

Lake St. John in the Township of Mara was improved by the removal of

rock obstructions.

During the year 1908, there were completed and opened for traffic

679.85 miles of new railways, making a total of 8.399.19 miles of steam
railways in the Province. There are 34 electric railways having a

total length of 672.42 mi^es. Included in the roads opened dur-
ing the year are the Canadian Pacific Railway line from Bolton to Romford,
and the completion of the line between AValkerton and Lucknow. The
Canadian Northern Ontario Railway Company completed and opened for
traffic a line between Parry Sound and Sudbury. The Temiskaming and
Xorthern Ontario Railway has been continued to a junction with the Trans-
continental Railway at Cochrane. The Grand Trunk Pacific line between
Fort William and the Transcontinental junction, a distance of 188.77 miles,
was completed and opened for traffic ; while the Transcontinental line
between the Quebec and Manitoba boundaries, a distance of 758.3 miles,
is under contract. Numerous minor extensions have been carried out.

Important drainage works aided by the Province, under which a large
area of swamp and drowned lands will be reclaimed, were :—The Bromley
Township drainage, Mclntyre Creek outlet in Drummond Township, Mer-
rick Creek outlet in Sandwich South Township, the outlet drain in Dawn
and Inniskillen Townships, the Pike and Dauphin Drainage Works in Chat-
ham Township, the Aux Raisin River drainage in Osnabruck, Cornwall and
Roxborough Townships, the Cavan Drainage works, the Ruscombe River
drainage works in the Townshio of Rochester; the Logan Township drainage
system, and the Hardy Creek drainage system in the Townships of Adelaide
and Metcalfe.

The Architect's Braxch.

The work for the year under the Architect's Branch has included the
U'-ual attention to the repair and maintenance of Government House, Par-
liament Buildings, Osgoode Hall, Brockville Hospital for the Insane, Mim-
ico Hospital for the Insane, Kingston Hospital for the Insane, Orillia Hos-
pital for the Feeble Minded, Penetanguishene Hospital for the Insane,
Woodstock Hospital for Epileptics, London Hygienic Institute, Toronto and
Ottawa Normal and Model Schools. London Normal School, Normal Schools
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at Hamilton, Stratford. North Bay and Peterboro, Belleville Institute for

thr Deaf und Dumb. Brantford Institute for the Blind. Ontario Ao-ricul-

tural College at Guelph, Horticultural Experimental Station at Jordan
Harbor, and the Court Hduscs, Gaols, Registry Offices, etc., in the Districts

nf Muskoka. Xipissiniir, Parry Sound, Manitoulin, Sudbury. Sault Ste. Marie,
Rainy River and Thunder Bay.

In order to comply with the regulations of the Fire Underwriters'
Association, and to secure the most sati 'factory protection against fire, the
entire electric wiring system in the Parliament Buildings was overhauled,
and installed in a complete new system of conduits.

At 0-goodc Hall, an addition is l>eing made to the west wing, and the
building will be completed shortly. At the Brockville Hospital for the
Insane, an Assombl\- Hall and Chapel were added of a sub>tantial and
creditable character. It is expected that the new Hygienic Institute at Lon-
don will l)e completed early in the coming season.

The Normal Schools at Hamilton, Stratford and Peterborough, were
completed last year, and the equipment provided. The School at North Bay
is nearly completed, and will be fully equip])ed and ready for opening next

season. Descriptions of these Iniildings have been jtublished in previous

reports, and the stj'le of archite' ture commented upon.
Plans and specifications were ])repared for Ijuildings at the new Horti-

cultural Experimental Station, including an Administration Building, and
a residence for the Superintendent, and these and other buildings in con-

nection therewith are nearing completion.

The new Court House at Sudlniry is satisfactorily completed, with the

exception of certain equipment. Plans and specifications were prepared for

the new gaol at Fort Francis, and the \Aork was completed. A large amount
cf detail has been demanded of the Department by these works of construction,

maintenance and repair, as well as with other Provincial hospitals and insti-

tutions, all of which is more minutely described in the accompanying report

of the Architect.

CoLoxiZATiox Roads.

Colonization road construction was actively carried on during the past

year. This work comprised the opening of 293 miles of new road, and the
improvement and repair of 1,090 miles of roa-l previously opened. In the

Rainy River District, 12i miles of outlet drains were opened, to give an
opportunity for more permanent and durable work on the roads benefited.

On the Sudburv-Soo Trunk Road, there has l>een oi)ened and cleared, under
contract. 82 miles, while 12 miles of this road have been graded. A number
of important bridges have l)een constructed, as well as several smaller cul-

verts. These bridges and culverts are of a permanent character, of concrete
and steel, and are of a good class of workmanship. A branch of this road
from Sudbury to Blezard was also surveyed, and partlv cleared and graded.

In response to an urgent demand, a winter road 31 miles in length was
opened and cleared from Elk Lake to Gowganda, makintr a continuous road
foi- traffic from Charlton to Gowganda. From Hutton Townshi]) in the

south, a winter road was also surveyed and opened to Gowganda.
In all important works of opening and extending new roads, the clear-

ing, stumping and bridging is performed under contract, while the grading
is. as a general thing carried out by day labour. A number of

giading machines have been sent into the organized townshi])S of Northern
Ontario for the general repair of roads constructed by this Department.
Permission is at times given the municipal councils to use these machines.
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thus enablintj' them more effectively to oarry on their own work. This is

done more especially in the case of roads aided hy Provincial gTants.

The Colonization Eoad Act has been found to be most effective in attain-

"'na: the results sought for. The general principle of this Act provides that,

where municipal organization exists in the northern colonization road dis-

tricts. Provincial grants shall be expended through these municipal councils,
- the grants to be proportional to an amount raided by the municipality
for durable work on certain roads sjiecified by municipal by-laws. The
effect of this policy has been to encourage the people of the northern districts

in enterprise on their own behalf, rather than, as under former methods, to

induce them to rely solely upon the Provincial expenditure. The Provincial
grants thus produce a much larger expenditure than would otherwise be
available, and as this expenditure includes a considerable proportion con-
tributed by citizens of the municipality, its outlay is carefully watched and
guarded by the people of the municipality. By a close adherence to the

intention and spirit of this Act. the requirements of the newer portion of

Ontario can be most effectively served.

The mining activity in Xorthern Ontario has created an urgent demand
for the extension and improvement of roads. This demand has also been
increased by the construction of the Temiskaming and Xorthern Ontario
Railw;!y.—the traffic of which will necessarily depend upon the development
of the territory adjacent thereto. As this development is very largely

dependent upon the class of wagon roads with which the country is served,

it is obviously of advantage that this work be carried on as expeditiously

as circumstances will permit. This work of colonization road construction

it necessarily spread over an extremely ^^ ide area, and in consequence is

sub-divided into small amounts so that tlie entire benefit of the outlay is not

at once apparent from a hasty examination. In a term of years, however,
the accumulative benefits become strongly apparent, as the steady develop-

ment and occupation of this country follows closelj- upon the extension of

roads.

I have the honour to be,

Sir,

Your obedient servant,

A. AV. Campbell,

Deputy Minister of Puhlk- TT'orZv<t.
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KEPORT OF THE ARCHITECT.

To the Hun. J, (J. Real ME,

Minister of Public \\ uiks, Ontario.

Siu,—I have the honour to submit tlic following- annual report on the

building's com])leto(l, contracts being carried out and repairs, inijjroveinents,

etc., made to the various Provincial liuildings by the Architect's Brunch
for the year ending Dccembci- •51st, 1908.

GovEuxMEXT House.

In consequence of the retirement of the Hon. Sir William Mortimer
Clarke and the appointment of the Hon. T. M. Gil)son as Lieutenant-Gover-

nor, more than oidinary work was necessitated as is the case when a change
of Lieutenaiit-Goveruors takes place. New carpets were supplied to the centre

and north drawing-rooms and the main hall and staircase throughout the

ground, first and second floors, new carpets were supplied for some of the

apartments on the first floor and to the ball-room : the latter is for use when
state dinners are being held. Xew furniture has been purchased as required

and the old furniture repaired and recovered when necessary. The walls of

the east, centre and west drawing-rooms have been papered and the ceilings

decorated. The walls of the main hall on the ground and first floors, have
been papered and the ceilings tinted. The woodwork in the drawing-rooms
has been enamelled and the woodwork throughout the main hall cleaned and
varnished. Some necessary painting and papering was done in the servants'

wing. The deck roof of the building had to be entirely covered with asphalt

as the old galvanized roof was found to be beyond repairing, a new roof and
ventilatois were also placed on the ball-room. Repairs were made to the

heating plant and additional radiators placed in the hall and lavatories on
the upper floor, and all of the plumbing appliances tested and repaired and
renewed where necessary'. The woodwork of the greenhouse adjoining the

conservatory was found to be in a very unsatisfactory condition, a large pro-

portion of it l)eing (juite decayed. The framing was taken down, the brick-

work repaired, and a new frame of modern construction erected, cement walks
laid and new benches fitted up. The heating apparatus was taken down and
replaced in good order. The whole of the work was done by the workmen
employed by the Department under the foremaiL bricklayer and foreman
carpenter and foreman plumber of the Department, Avith the exception of

the painting. A small addition has been huilt to the coach house, including
bed-room and lavatoiv, to give increased accommodation for additional help.

Some painting and pa])cring was also done in this building: this work was
also done by men emploj'ed by the Department with the exception of the

painting and plastering. The wood slat walk from the entrance gate on
Simcoe Street to the front entrance of main building was removed and a

cement walk laid; the work was done under contract. Gravel was supplied
for roads and walks, and plants, shrubs, etc., for the grounds. Some slight

repairs were made to the lodge and gardeners' cottage.

Pakli.\mext Bni.DixGS.

Owing to defects in the electric wiring and the attention of the Depart-
ment having been drawn to same by the Fire Underwriters Association, who
reported it to he in an unsatisfactory and dangerous condition, the services
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of an expert were engaged to make a tliurougli examination. He reported
that a large proportion of the wiring was what is known as concealed work

;

the wiring being run under the flooring and through the joists without insula-

tion of any kind,—a method which was in vogue at the time the work was
done but is now considered unsafe and therefore not permissable. He also

drew attention to a number of defects in the cut-outs, sockets, cords, cleats,

etc., and he particularly drew attention to the Aviring and switches in the
Assembly Chamber and library and condemned that part of the work entirely.

He gave as his opinion that the old system could be improved to a certain

extent only and would not insure the building from hre, and strongly recom-
mended the building be wired throughout in iron or steel conduits as the
removal of the present wiring would be inevitable sooner or later. It wa«
therefore decided to install a complete ncAV system in conduits, which would
be much more satisfactory- and economical than to make any further expendi-
ture in connection with the old system. The expert acting under instructions

from the department, prepared plans and specifications for an entire new
plant ; tenders were called for and the contract awarded to the Jas Morrison
Brass Mfg. Co., of Toronto, their tender being lowest. They have satis-

factorily completed the contract. The fixtures throughout have been rewired
and additional fixtures suj)plied in lil)rary, vaiilts and offices, where it was
found necessary to improve the lighting. The work has been carried out
under the supervision of the expert, Mr. H. F. Strickland and the officials

of the Department. Repairs were made as required to the heating and plumb-
ing apparatus, including the renewing of the hot water pipes under the floor

of the east half of the building, which were badly corroded. The new pipes

have been laid in a trench constructed with cement and covered with cast

iron floor plates. Two of the large committee rooms, on the first floor, have
been painted and a number of the offices on the different floors, also the

lobbies on each side of the chamber and the entrances thereto. Metallic

fittings and shelving have been placed in the vaults in connection with the

Lands, Forests and Mines and Provincial Secretary's Departments. Xew
furniture has been supplied to the offices and repairs made to old furniture

where necessary. The usual amount of repairs have been made to the roofs

of the buildings and cleaning of snow and ice from the same has been

attended to.

OsGOODE Hall.

Plans and specification were prepared for an addition to the west wing,
tenders were called for the erection of same and contracts awarded as follows;

the lowest tender beinor accepted in each case,—excavators', mason and brick

work and carpenter work to T. T. Gearing & Co. ; steam-heating and plumbing
to The Bennett & Wright Co. ; electric wiring and fixtures to The Fred Arm-
strong Co. The building will be completed and ready for occupation in about

six weeks. Appliances for fire protection including stand pipes, hose and
fire extinguishers have been supplied and placed in position, the whole of

the buildings are well protected from accidents that may be caused by fire.

The walls and ceilings of the corridors in the north end of the old portion of

the west wing have been repaired and painted. Some of the judges offices

have been painted and some of the rooms in the basement—occupied bv the

caretakers—have been papered and painted. The stonework in the centre of

the south facade of the main building which had perished on the face through
the action of the weather, has been repaired by renewing the damaged stone

and replacing it with new material. To give the work a uniform appearance,

it was given a wash of cement paint, the desired effect having been accomp-
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lished. Repairs were also made to the stone platform and stejjs ai)j)roaehing

the main entrance, the stone slal)s were taken up and new foundations laid

and new stone placed where required. Two lUO h.p. steam heating boilers

have been installed in the boiler house, replacing old boilers condemned as

being unsafe for further service. The floor of the boiler-house was lowered
thn-e feet to make room for these boilers und a portion of the coal-vault added
to the boiler-house, the position of the boilers was changed from jiorth and
south to east and west. The installation of the new boilers and changing
j)osition of the old ones necessitated altering the steam connections and
mains; this part of the work was done by plumbers in the employ of the

Department. The boilers were supplied by the A. K. AVilliams Co. under
contract; the brick setting and alterations being carried out by T. V. Gear-
ing & Co. Repairs were made to the roofs and buildings generally.

Hospital fok Ixsane, Brockville.

Plans and specifications were prepared for an assembly hall and chapel.

The walls have been erected and the roof put on the building and the works
closed down for the winter. The building is IIU feet long and GO feet wide,

two stories in height. The lower floor will contain accommodation foi-

stores and a storekeeper's ofHce, lavatories and dressing-rooms. The assembly
hall is on the upper floor with ample stairways and exits, with a large stage

at one end and accommodation for the clergy at the other; the seating capa-
city is <J00. The walls are built of concrete, the roof of steel covered with
slate. The work has been done mostly by Asylum labour under the super-

vision of a competent inspector and the officials of the Department. Opera-
tions will be resumed in the spring as soon as the weather permits.

Plans and specifications were prepared for a solar or sun-room and the

work is nearly completed. This building is situated between the main Iniild-

iug and Cottage A. on the female side, one storey and basement in height
and will serve the double purpose of a solar-room and a connection between
the buildings. The foundation walls are built with concrete, faced with stone

above the grade line of the same kind as that in the other buildings. The
upper portion is almost entirely of glass. The roof is of galvanized iron sur-

mounted by a glass dome in the centre. The floor and walls about two feet

high to glass will be covered Mith "Terauno" cement, which is used largely

in hospitals and taking the place of tile. The work in connection with this

l)uilding has also been mostly done by Asylum laliour under the directions

of the inspector and officials of the Department.

IIOSPITAL FOR IXSAXK, MiMICO.

Plans and specifications were prepared for an extension to the main
boiler-house 60 x 22 feet to give much needed increased space, and to improve

the lighting of this building. The building has been completed and the work,

with the exception of the roofing, was done by asylum labour under the direc-

tion of the superintendent. The two new steam heating boilers installed

last year in the boiler-house have been efjuipped with mechanical Underfeed

Stokers.

Hospital for Ixsaxe, Kin'Gstox.

Plans and specifications were prepared for a new greenhouse, which has

been erected by asylum labour under the supenision of the Department. The

heating apparatus has yet to be installed.
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Hosi'iTAi. i-ou Fkkjjle Minded, Ohillia.

An extension has been l)uiit to the main boik'r-house to give additional

space for boiler^;. The plans and specifications were prepared and the work .

done by men employed by the Department under the supervision of a clerk ]

of work and the officials of the Department.

Hospital fok Insane, PENEXANtiuisHENE.

rians and specifications were prepared for an extension to the coal vault

to main boiler-house. The building is completed with the exception of the

concrete roof or driveway over ^ame. The work being done by asylum labour

under the supervision of the superintendent of the institution and the officials

of the Department. Considerable work has been done to plumbing appliances

and general repairs and improvements to the heating j)lant. A vacuum sys-

tem has been im^talled in connection with the latter under contract by The
Canadian Steam Boiler Equipment Company. The reconstruction of the old

workshop for additional patients was completed and occupied early in the

year. The addition to laundry was also completed early in the year, the

hoist has been erected and additional machinery installed.

Hospital for Epileptics, Woodstock.

Plans and specifications were prepared for a lodge house at the main
entrance to the grounds, to be occupied by the gardener, for a greenhouse and
for a root house. The greenhouse and root house are completed and the lodge

house is nearing completion. The work has been done by the asylum
authorities, patients' labour being utilized as far as possible.

Hygienic Institcte. London.

The works in connection with this building were carried on during the

season ,the building has been roofed in and the heating, ventilating and
electric light plants are now being installed. The contracts for heating,

plumbing and ventilating were awarded to Messrs. Noble & Rich, of London,
and the electric wiring to the Commercial Electric Co., of London. The build-

ing will be completed early in the coming season.

EDTCATION DEPARTMENT.

Normal and Model Schools, Toronto.

The expenditure for capital account for work done in connection with
these buildings has been for ordinary repairs, relaying floors in class-rooms
and corridors, painting corridors and class-rooms, reconstructing junior boys'
lavatory and repairs to plumbing appliances and heating apparatus, and
electric wiring. Fixtures were supplied to some of the class-rooms, wired
for electric light last year. The three heating boilers were re tubed and the
shells repaired. The alterations commenced last year to the !Model School in

connection with the ventilating apparatus were completed early in the year.

The installation of the ventilating apparatus was also completed.

i



Hygiene liuildmg, London.
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XoifMAL AND ^fODEI- SCHOOLS, OTTAWA.

Contracts were awarded after tenders have been received for alterations

to the Normal School to provide for a fan-room in connection with the venti-

lating apparatus and for a ladies" lavatory in the l)asement under tiie cloak-

room, and for the installation of a ventilating apparatus in tliis liuilding.

The contract for the former was awarded to W. (i. Adamsou and the latter to

Messrs. McKinley & Xorthwood, of (Jttawa. All of the work iu connection
with the alterations has been completed, the ventilation apparatus is installed

and will be ready for operating when arrangements are made for electric

service. Tlie plumbing and tile work in new lavatory was also done by
Messrs. ^IcKinley &. Xorthwood, under contract. Electric liglit fixtures have
been sujjplicd and placed in position under contract by Messrs. (iarrioch &
Goddard, of Ottawa. A new hardwood floor was laid to the corridor on the

ground floor of the Model School and in the kindergarten clas.s-rooni. Some
of the class-rooms were painted. Metallic ceilings were erected in the recep-

tion room and office in the Xormal School and these rooms ])ainted. Repairs
generally to tlie l)uilding have been made including loofs, drains, walks,

plumbing ajid heating appliances, etc.

XoRM.4L School, Londox.

I'lans and specifications were i)repared and tenders called for a ventilating

apparatus to be installed in this building. The contract was awarded to

Messrs. Noble & Rich, of London. The work has been comi)leted and the
ai)paratus is operating satisfactorily. To improve the draft to boilers, the

chimney to the boiler-house has l>een raised 15 feet. The other work done at

tjiis Institution cf)nsist(Ml of clcctiic wiring in rooms changed last year and
repaiis generally.

Normal Schools, Hamilto.v, Stuatfohd, Pktkrhoko and Nturrn Bay.

The Normal Schools at Hamilton, Stratford and Peterboro were coni-

f)leted and opened on September 15th. The eciuipnu'nt was all purchased by
tender, the contracts being awarded to the lowest tenderers as follows: —
for desks and seats for class-rooms. The Globe Furniture Co., of Walker-
ville; for tables, seats and api)aratus for science rooms, and tables and book-

cases for the library, The Toronto and Waterloo Furniture Co. : for lockers,

workbenches and cupboards for domestic science rooms and tables and seats

for art rooms, gallery and lecture rooms, Tlie Berlin Interior Hardwood Co. ;

for chairs for assembly hall. The Canadian Office and School Furniture Co.,

Preston: and for lockers in cloak-rooms, The H. A. Clemens Co., of Guelph.
For plumbing in connection with domestic science and manual training, The
Piirdy Mansell Limited, of Toronto. Electric light fixtures have been sup-

plied and erected under contract by the Electiical Wiring. Fixture and
Suj)ply Co., of Toronto. As considerable filling of earth had to be done
around the i)uildings only temporary plank walks could be laid to the schools

in Stratford and Pe-terboro : these will he removed next season when the earth

has settled and walks will be laid. Permanent cement walks have been laid

to the entrances at the school in Hamilton: all of the grounds have yet to be

finished and sodded. The school at North Bay is nearly completed and will

be fully equipped and ready for opening next season.

Institution fok thk Dkaf and Diiin, Bf.llkville.

Plans and specifications were prepared for a new greenhouse and tenders

received. The contract for the construction of same was awarded to Thos.
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Manley, of Belleville. TLe lieatiug apparatus has been installed by the
engineer of the Institution. The building has been completed.

INSTITUTION FOR THE BlIND, BrANTFORD.

Plans and specifications were prepared for a new workshop for wood-
working aud other crafts. The tenders were called for and the contract for

the erection of the building awarded to Mr. J as. Wright, and the contract
for steam-heating was awarded to Messrs. T. J. Minnes & Co., both of Brant-
ford. The building is completed with the exception of the steam heating,
which is under way, and the interior fittings. The work is being done under
the supervision of the carpenter of the Institution and the officials of tlie

Department.

Ontario Ataacn/ruRAL College.

The coal-house and tunnel connecting it with the main boiler-house has
been completed. Plans and specifications were prepared for remodelling the

main boiler-house and building an addition thereto. The space formerly
occupied by the old coal vault has been added to the boiler-house to give

accommodation for the large boilers, recently installed, and for additional
machinery and boilers. Ample provision has been made to meet the future

demands of the Institution. Tenders were called for and the contract for

the construction work awarded to the H. A. Clemens Co., of Guelph. The
building is completed. Two 100 h.p. steam boilers were installed in this

building under contract by the Goldie & McCullough Co., of Gait. The
steam connections being put in place by the engineering staff of the College.

A double cottage has been erected for teamsters, a store-house for fruits and
vegetables and an incubator building. The plans and specifications for same
were prepared by this Department, tenders called for and contracts awarded
as follows:—Double cottage, Geo. A. Scroggie; store-house. The H. A.
Clemens Co.; incubator building, Geo. A. Scroggie. These buildings have
all been completed. Electric light fixtures were supplied to the chemical
laboratory. The above work was carried out under the supervision of the
Clerk of AVorks and the officials of the Department. A fire-proof vault has
been erected adjoining the President's office for the safe-keeping of College
records, etc.

Fruit Experimental Station.

Plans and specifications were prepared for an administration building,
a residence for the superintendent and a double cottage for teamsters. Ail
of these buildings are nearing completion. The contract for the erection of

the administration building w^as awarded to Newman Bros., of St. Catharines:
the steam-heating and plumbing to The Keith & Fitzsimmons Co., of Toronto;
electric wiring and fixtures to Culley & Bray, of Hamilton. The contract for

the erectioii of the superintendent's residence was awarded to Newman Bros.,
the heating apparatus to The Gurney Foundry Co., of Toronto; plumbing
to Mr. S. P. Gourlay, St. Catharines; electric wiring to Messrs. Crawford
& Lappin, St. Catharines. The contract for double cottage for teamsters to

L. R. Fretz, of St. Catharines. Plans and specifications were also prepared
for a greenhouse adjoining the administration Iniilding; as the lowest tender
was in excess of the amount of the appropriation, the Department decided to

purchase the materials and carry on the work by day's labor, the building
has been completed for the amoimt appropriated. The works are being
carried out under a clerk of works and the officials of the Department.
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DiSTKICTS.

Muskoka.—Repairs were made to the Court House, Craol and liegistry

Office at Bracebridge and to the Court House and Lock-up at Huntsville,

including painting, plumbing and repairs to roofs. A new drain has been

laid to Court House and Gaol. A. large amount of work was done in grad-

ing and improving the grounds to Court House and Gaol and a new fence

erected on the boundary line. The work was done under the supervision of

the Sheriff of the District. Furniture was supplied where necessary to the

buildings in the District.

JVipiss/ng.—General repairs were made to the Court House and Gaol at

North Bay, to the Court House and Gaol at Mattawa and the Lock-ups in

the District, ami furniture renewed where necessary. Lock-ups have been

erected at McDougall's Chute, Lnglehart and Cashe Bay for which grants

were made in the Estimates towards the erection of same.

Parry Sou/iiJ

.

—The addition to Gaol at Parry Sound has been completed,
as also the addition to the Registry Office at that place. The work being
carried on this season by the Department under a capable Clerk of works.

A cement walk was laid to the Registry Ofhce and the fence in front of the
buildings was repaired. The buildings generally have been kept in good
repair. Furniture has been supjilied to the Registry Office, Court House
and Lock-ups in the District.

The contract for the heating of Gaol was awarded to The Fred. Arm-
strong Co., of Toronto, the pluml)ing of Gaol to Messrs. McKab & McKeeney,
of Parry Sound, and the heating and plumbing of Registry Office to The
\Vm, Beatty Co., and the electric wiring and fixtures to Mr. A. C.

Poytress, of Parry Sound.

Manitoulin.—A water supply system has been installed to the Court
House and Gaol at Gore Bay, connections having been made with the town's
water main and plumbing appliances placed in the Court House and Gaol,
(ieueral repairs have been made and furniture supplied to those buildings
and to District Lock-ups.

Sudburij.—The new Court House in Sudbury is completed with the
exception of the electric lighting and furnishings. The contracts awarded
for the other works in the V)uilding are as follows : Heating and electric

lighting, The Fred. Armstrong Co.
;
plumbing, Purdy, Mansell, Limited, of

Toronto. The Registry Office is completed with the exception of the vault
fittings and furnishings. The contracts for the heating, plumbing and
electric light were also executed by the above companies. Plans and speci-

fications were prepared and tenders called for alterations to the old Court
House and upon tenders being received, the lowest was found to exceed the
estimate; it was then decided to carry out the work by day labor, the
Department purchasing the materials; the work has been completed within
the amount of the estimate. The alterations made to this building included
the ere€tion of twelve cells in the portion of the building in which the old

Court room was located. Considerable grading and filling was done to

the grounds surrounding these buildings; the work being done by J. H.
Carmichael, of Sudbury, under contract. It is intended to lay permanent
walks and roads as soon as the weather permits. Some repairs were made
to the Gaol, including the painting and papering of that portion occupied
by the Gaoler. Steam heating has been installed in the Gaol, the steam
being supplied from the boiler-house in the new Court House building. The
heating plant in Registry Office being supplied from the same source.
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Sault Ste. Marie.—The Registry Office at Sault Ste. Marie has been
completed and cement walks laid to same. Repairs were made to the Gaol
and Court House and to the Lock-ups, and furnishings supplied.

Rainy River.—Plans and specifications were prepared and tenders called

for a new Gaol at Foil: Frances and as the lowest tender was very much in

excess of the estimate, the Department decided to erect the building-, pur-
chasing the materials and employing men. The services of a competent
foreman were engaged with the result that the building has been completed
for less than the estimated amount (including the heating and plumbing,
which was done under contract) and very much less than the lowest tender.
The contract for heating and plumbmg was awarded to East & Corrin, of

Foi-t Frances, after tenders had been duly received. The building is a

substantial stone and brick structure with accommodation for fourteen
cells and offices for the Sheriff and Gaoler, and a residence for the Gaoler,

—

is fitted up with modern, sanitary plumbing appliances and hot water heat-
ing. Some slight repairs were made to the Registry and Land Titles Office.

Repairs were made to the Lock-ups and furniture supplied.
Thunder Bay.—Alterations have teen made to the Gaol at Port Arthur

to give additional cell accommodation. Plans and specifications were pre-
pared by the Department, the contract being awarded to J. Maunder, of

Port Arthur, and the contract for heating and plumbing to The Barnes
Hardware Co., of the same place. The work is completed. The new
Registry Office is completed. The work on this building was very much
retarded through the contractors failing to carry on the contract, the
Department being compelled to finish the same, employing the men and
purchasing materials. Hot water heating and plumbing systems were
installed by the Barnes Hardware Co., under contract. Both works were
carried out under the supervision of a Clerk of Works. Repairs were made
to the buildings generally and furnishings supplied.

The Lock-up at Schrieber, for which an amount was placed in the

Estimates towards the erection of the building, has been erected, Repairs

have been attended to and furniture supplied to the various buildings

throughout the District.

Generally.

While most of the work in the Provincial Hospitals for the Insane,

under the head of Repairs, exterior and interior work and requirements has

been done by the Provincial Secretary's Department, the Architect of this

Department has been consulted in reference to the feasibility of making
proposed alterations, the work to be done, the materials to be used and the

manner of carrying out the work.

The boilers and heating plants in the Provincial Buildings throughout

the Province have been inspected at least twice during the year and in some
cases several times by the Inspector of Boilers. All of the old machinery
is inspected and repaired, and all new machinery and boilers are installed

\inder his direction. He also inspects the heating and plumbing contracts

during and after installation of the same.

All of which is respectfully submitted.

I have the lionnur to be. Sir,

Your obedient servant,

T. R. Heakes,
Architect.
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REPORT OF THE ENGINEER.

To the Honourable J. 0. Re.\ume,

Minister of Piihllc Works, Oittorio.

Sir,—I have the honour to submit the following report upon the work.s

carried out hv the Engineer's Branch of vour Depai-tment during the vear

1908.

The work comprises the erection of eleven new steel bridges, twenty-

two new timber bridges, one concrete arch, extensive repairs to ten timber
structures, and the maintenance of a large number of bridges requirinjr

minor repairs. Assistance was also given to four municipalities in the

erection of bridges.

Improvements were made for the safer navigation of the inland waters

in the Muskoka Lakes district, Mary's and Fairy Lakes, Peninsula Lake and
Magnetawan River.

Improvements in five rivers and streams were carried out by the Depart-
ment with a view to prevent damage from flooding, and to provide better

outlets for drainage.

Eleven drainage schemes, to which aid had been granted by the Legisla-

ture under the provisions of the Provincial Drainage Aid xVct, were inspected
and payment of the grants recommended.

Inspections were made for payment of subsidy of the Grand Trunk
Pacific Railway, the ,Oanadian Northern Railway, the iC'entral Ontario

Railway, and the Thessalon and Northern Railway.

Bridges, Rainy River District.

Dawson Rood Bridges—The timber structures on the Dawson Road
from Port Arthur to Kaministiquia Station were renewed during the year.

The bridges constructed were across Strawberry Creek, Gillies Creek, Jewel

Creek, and Stony Creek; and about thirty culverts were renewed with cedar

mud sills and cross pieces.

Pine River Bridges.—Five timber bridges were built over Pine River
at the following points: Blaekhall bridge, on the townline between Tait

and Mather. 120 feet in length: Richardson bridge, on lots 6 and T, Con-
cession 1, Township of Richardson, forty feet in length; Township of Dilke,

sections 34 and 35, bridge 300 feet in length: Nelles Township South, sec-

tions 13 and 18, bridge 110 feet in length; Nelles Township North, section

13 and 18, bridge 100 feet in length. Tenders were asked by posters dis-

tributed throughout the district and a contract was awarded to Mr. W. H.
Loughhead, of Emo, whose tender was the lowest. The work was com-
pleted in a most satisfactory manner. The bridges were built of pine, cedar,
and tamarac on pile bents.

>^late River Bridge.—Repairs were made to the bridge across the Kam-
inistiqua River at Slate River. A broken chord was renewed, planking
repaired, a pier filled with stone, and the approach graded, at a cost of

$580.14. This bridge will require to be entirely rebuilt in a year or two.

The work was done in a satisfactory manner by Mr. Duncan Gillespie, under
the direction of Mr. John McNee.
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Alogma District Bridges.

Spanish River Bridge, Massey.—The steel bridge across the Spanish
River at Massey, described in the report of last year, was completed and
opened for traffic in the month of July. The bridge consists of one span,

128 feet in length, four spans 105 feet in Ingth, a steel trestle approach on
the south end sixty feet in length, and steel trestle approach on the north
end forty feet.

The substructure is substantially built of concrete and was completed
in the previous season by workmen employed by the Department under the
supervision of Mr. Alex. Tourongeau, Superintendent of Bridges, at a cost

of ^14,000. The superstructure was erected by Dickson Bros., of Campbell-
ford, at a cost, including steel trestle approaches, of |14,832.30. This
structure is much appreciated by the settlers in the district south of Massey,
who were compelled to use a scow ferry until the erection of the bridge.

Espanola Bridge.—The steel superstructure of the bridge over the Span-
ish River at Espanola, the foundations for which were completed during
the previous season, was erected and opened for traffic early in September.
The bridge consists of two spans 120 feet in length and 14 feet clear

width, constructed of steel and having a concrete floor. The approach to

the north is formed by excavating from the side of the hill and filling

against a substantial concrete abutment. The approach from the south is

formed by timber trestles for a distance of 88 feet. The substructure was
erected and grading of approaches was done by men employed by the
Department under the direction of Mr. J. 0. Coates, at a cost of |9,384.23.
The superstructure was erected by Dickson Bros., of Campbellford, at a

cost of 18,400.
Missjssauga River Bridge.—A substantial steel structure, consisting of

three spans 120 feet in length each, was erected across the Mississauga River,
near the line between Sections 8 and 9, Township of Thompson. The sub-

structure consists of two substantial concrete abutments and two concrete
piers 22 feet 3 inches in height above low water. An earth and stone filling,

220 feet in length and 14 feet in height, is constructed at the northerly end
of the bridge. The superstructure, consisting of three spans 120 feet in

length and 14 feet in width, was supplied and erected by the Algoma Steel

Bridge Company, of Sault Ste. Marie, the contract price being |11,160.
The substructure was built by men employed by the Department under the
supervision of Mr. Alex. Tourangeau, Superintendent of Bridges.

Iron Bridge, Mississauga River.—An appropriation of $600 for refloor-

ing this bridge was granted, and the money was expended in covering the

bridge with three-inch plank, and shortening the flooring of bridge by fill-

ing in portions of approaches at each end. The total length of bridge and
approaches is 285 feet.

TV^ngs' Bridge.—Repairs were made to a l.iidge over the Thessalon
River in the Township of Aberdeen, known as Wings' Bridge, at a cost of

$149.40, chargeable to Maintenance account.
McLeod's Bridge.—Repairs were made to a bridge known as McLeod's

Bridge, Township of Leaburn, at a cost of |92.95, chargeable to Mainten-
ance.

Miller's Bridge.—Across the Thessalon River, Township of Plumber,
was repaired at a cost of S172.36, chargeable to Maintenance. The work
consisted of driving thirteen new piles, coping and bracing for same,
renewing abutments, putting in four new stringers, new flooring, and grad-
ing approach.
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Montgomery Bridge.—Across the Tliessalon I?iver iu the Township of

AlcMuhuu, was repaired at a cost of fS281.1T, chargeable to Maiuteuauce.
The main spau is oU feet and end spans 25 and 32 feet respectively. The
work consisted of new bottom chords and stringers, new needle l-eams, new
tlooring and rails, and grading approaches.

McLarty's Bridge.—Across the Thcssalon Kiver at the outlet of Gor-

don Lake was repaired at a cost of SoU0.T2, charged to Maintenance. The
bridge was reduced in length from loO feet to 91 feet, and consists of four

spans 19, 20, 3-i and 18 feet in length respectively.

Clear Muter Creek Bridge.—In the Township of Meredith, was repaired

at a cost of §100.21, chargeable to maintenance. The bridge has a span of

10 feet, and is constructed of cedar timber. The hills on each end were cut

down and approaches filled.

W'liite River Bridge, Bell's Bapids.—Repairs were made to the bridge

across White Kiver at IJell's Kapids, in Parkinson Township. The current

had undermined the approach, and south abutment had settled. The damage
was repaired at a cost of §44.24, chargeable to maintenance.

NiPissiXG District Bridges.

Veuve River Bridge.—A timber bridge on i)ile foundation was erected

over the A'euve Eiver, on concession 4, Township of Kirkpatrick. The
bridge is 120 feet long and 12 feet high above low water, and has a span in

centre 30 feet in clear width, two spans 25 feet, and two spans 19 feet in

clear width. The centre span has five lines of stringers of 12-inch flatted

pine. The other spans have four lines. The floor is of -j-inch pine planking
14 feet in width. The work was done by men employed by the Depart-
ment at a cost of §541.00.

Filliatrault Bridge—A timber bridge on pile foundation was built on
the boundary between Martland and Cosby Townships. The bridge is 240
feet long and 7 feet 6 inches high above the water. There are fourteen

spans supported on pile bents, four piles in each bent; there are four lines

of stringers 10-inch flatted, covered with 3-inch pine planking, 16 feet wide.

The britlge is provided with strong railing and was built by workmen
employed by the Department at a cost of §700.

West Arm Lake Nipissing Bridge.—The work on the bridge across the

north-west arm Lake Xipissing, on lot No. 1, con. 3, Township of McPher-
son, was continued early in the year, a bridge on pile foundation having
been constructed and the approaches filled with stone, 24 feet in width and
from 4 to 8 feet in height,—making a total length of bridge and approaches
of 1,325 feet. Two bridges over the north-west arm, on the boundary
between Haddo and Cherryman Townships were raised and repaired where
injured by the luml>er companies in driving their logs.

Pautois Creek Bridge.—A steel bridge with concrete floor was erected

across Pautois Creek in the Township of Calvin. The bridge has a clear

span of 22 feet, and is 14 feet wide in the clear. The steel work, including
the railing and steel fabric for reinforcing the concrete floor was furnished

and erected by the Hamilton Bridge AVorks Company, of Hamilton, at a

cost of §609.50. The approaches are filled with stone and earth and are

80 feet in length and 10 feet in height. The concrete abutments, concrete

flooring, and filling of approaches were done by men employed by the

Department at a cost of §1,763.30.
Smoky Falls Bridge, Sturgeon River.—Repairs were made to the bridge

over the Stiirgeon River at Smoky Falls at a cost of §102.24. Chargeable to

5 p.w.
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maintenance account. New stringers and covering were supplied to soutli

approach, a new pier filled with stone was built to protect the bank from
washing- away on the north end, and the railing at both ends repaired.

Lessavd Bridge, 1 euvc River.—l^epairs were made to a bridge over the

Veuve Eiver on the boundary between the Townships of Springer and Cald-

well, known as the Lessard Bridge, at a cost of S271.8T. Chargeable to

Maintenance.
Vermillion River Bridge.—Repairs were made to a bridge over the

Vermillion River, between lots 10 and 11. concession 5, Township of Han-
mer, at a cost of §196.25,—chargeable to maintenance. The piers were

raised two feet and filled with stone, and new stringers and covering

provided.

Temiskamixg District Bridges.

^Vhite River Bridge, Toicjisliip of Martcr.—A timber bridge was erected

on the White River on the south boundary of Marter, consisting of two
spans of 60 feet each, with a trestle approach 40 feet in length on the east

end and 20 feet at the west end. The materials had been delivered in the

latter part of the year 1907, and the erection was completed early in the

mouth of March. The work was done by workmen employed by the Depart-

ment. The total cost of the work was S3,285. 45.

White River Bridge, Pacaud Township.—Work was in progress in

the erection of a bridge over the White River on lot No. 2 on the south

boundary of Pacaud Township, at the close of the year 1907. The bridge

consisted of one span of 60 feet, and timber approaches 17 feet 6 inches at

each end. The work was completed earlv in the month of May. The cost

of the bridge was §2,198.23....
Englehart Bridge.—A timber bridge was built over the south branch

of White River on the south half of lot ISTo. 10, concession 5, Township of

Evanturel. The structure consisted of one span 60 feet in width in the

clear, supported on two abutments 8 feet in width, and pile trestle

approaches 68 feet in length, making the floor of the bridge 144 feet iii

length.

The work on the structure was done in a very satisfactory manner by
Wm. Pollock & Sons, of Englehart, for the sum of ^2,461.92,' their tender

being the lowest. The grading of the earth approaches was done by men
employed by the Department, the total cost being 82,795.49.

HiUiardton Bridge.—A timber bridge was erected across the Wbite
River on side roacl between lots 8 and 9, concession Xo. 3, of the Township
of HiUiardton. The bridge consists of one central span 60 feet in width

in the clear, and two spans 40 feet in width in the clear, each supported on

two piers 9 feet in width each, and two abutments 5 feet in width each,

and pile trestle approaches six spans of 17 feet each, making the total

length of floor 270 feet.

As the White River is navigable at this point, the bridge was built

giving 30 feet in clear height above the summer level of the river.

The work on the structure was completed in a satisfactory manner by
Mr. C. A. Poster, contractor, of Haileybury, for the sum of S4,400, his

tender being the lowest. After the completion of the structure a land slip

occurred on the northerly end, which injured the northerly approach and

abutment; to which repairs were made at a small cost. The eartli filling of

approaches was done by men employed bv the Department at a cost of

11,060.89, making the total cost of the bridge §5,460.89.
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La Blanche River Bridge, Casctj TounsJiip.—A timber bridge was
erected across La Blanche Itiver, Ix'tweeii lots G and 7, concession live,

Township of Casey, at a point known as Pearson's Landing. The bridge

consisted of three spans GO feet in clear width. >iipp()rted on two piers 8

feet in width, and two abutments 12 feet in width, with pile trestle

approaches 107 feet in length, making the length of flooring 327 feet. The
river being navigable at this point, it was necessary to erect the bridge,

giving 30 feet in clear height above the summer level of the river. A
contract was awarded to Messrs. Sinclair & Smith, of New Liskeard. for

the sum of 84,922.85, their tender being the lowest; the work was com-
pleted in a satisfactory manner by the contractor. The grading of the
roadway approaching bridge was done by men employed by the Department
at a cost of >;894.S7, making the total cost of the work ^0,^1"! .12.

Bridge on Tuu-nUnc between Dgmond and Harris.—A pile trestle bridge
consisting of eight spans 17 feet each, was erected across a ravine on the

third concession on the townline between the Townships of Dymond and
Harris, the total length of flrvor being 137 feet. The work was done by
workmen employed by the Department at a cost of f911.28.

Round Lahe Road Bridges.—Good strong bridges on pile bents have
been erected across six large ravines on the Kound Lake lioad at the follow-

ing places: Between lots 2 and 3, con. G, Township of Chamberlain, one
bridge 171 feet long and 31 feet high, and another bridge GG feet long and
11 feet G inches high. (Jn the townline l:etween Chamberlain and Pacaud,
three bridges on lot Xo. 4, 92 feet long and sixteen feet six inches high, 167
feet long, 21 feet 6 inches high, and 105 feet long, 20 feet 6 inches high
respectively. On the townline Wtween Chamberlain and Pacaud, lot Xo.
5, one bridge 1G2 feet long 18 feet high.

Hudson Creek Bridge, Tounship (if Reams.—In the month of June last,

bush fires destroyed five bridges on the road between lots 4 and 5 in the
third concession of the Township of Kearns. The township at once, at a

large expense, set about making permanent filling at four of the ravines,

where substantial cedar culverts were able to carry the flow of the water.
< >ue large ravine remained to be provided with a crossing, and in view of

the large expense to which this township had been put, owing to the Ijurn-

ing of these bridges and the permanent character of the work done by it,

the Government, by a special warrant, undertook to supply a steel structure
having a span of 40 feet in the centre and two spans 20 feet each, at a cost

of §1.800. The filling of the balance of the ravine, which was 275 feet in

length, was undertaken by the township. A contract was awarded to the
Ontario Bridge Company for the steel at the sum of si,498. The concrete
piers were built by men employed by the Department at a cost of ^294.94.

Paery Souxd District Bridges.

Kearney Bridge,—The work of grading the approaches to the bridge
over the Magnetawan River at Kearney, descril)ed in report of 1907, was
completed early in the year. A concrete floor and sidewalk was laid as soon
as the weather permitted the work to be safely done. These works were done
by workmen employed by the Department under the direction of the Super-
intendent of Public TVorks.

Magnet^iican River Bridge, Burl-'s Falls.— A new steel bridge, 69 feet

in length, on concrete abutments, was built over the Magnetawan Piver
on High Street, in the Town of Burk's Falls, to replace a timl)er structure
that had collapsed. The superstructure was supplied and erected bv Messrs.
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Jenks and Dresser of Saruia, for tlie sum of 'fl,395.00, whose tender was
tlie lowest. Tlie concrete substructure was built by workmen employed by
the Department at a cost of $1,205.18, under the supervision of Mr. Alex.

Tourongeau, Superintendent of Bridges.

Sliadow River Bridge.—A pile trestle bridge of five spans, 20 feet each,

was erected across the Shadow Eiver near llousseau, in the Township of

Humphrey. The bridge has a clear headroom of six feet above high water

for the accommodation of small boats and gasoline launches. The
approaches were made of stone covered with gravel. The work was done by
workmen employed by the Department under the direction of Mr. D. H.
Mcintosh, foreman of bridges, at a cost of $490.90.

Whitestone Lake Bridge.—A timber bridge 72 feet in length was erec-

ted across the Narrows of Whitestone Lake at Dunchurch, on the North
Road. The north span is 36 feet in the clear, to admit the passage of logs.

A span 12 feet in width, with a movable floor, is provided to allow small

steamboats to pass. The bridge is supported on three timber piers, 7 feet

wide and 14 feet long, tilled with stone, 6 feet, 14 feet and 11 feet in height

respectively. The work was done by workmen employed by the Depart-

ment under the direction of Mr. D. H. Mcintosh, at a cost of |706.40.

Steidtler Creeh Bridge.—A timber bridge 170 feet in length was con-

structed across Steidtler Creek, on Lot No. 5, concession 5, Township of

Hagerman. The bridge consists of one 50 foot span and six 20 foot spans

on pile foundations. The approaches are built of timber, stone and gravel.

The bridge was raised about 5 feet higher than the old structure to avoid

the steep grades at each end.

The work was done by workmen under the direction of Mr. D. H.
Mcintosh at a cost of |954.47.

Co^nmanda Creek Bridge.—Repairs, chargeable to maintenance, were
made to a bridge over Commanda Creek, on the Golden Valley and McCon-
key road. The bridge has a length of 82 feet and a width of 14 feet. The
flooring was renewed with three inch planking, and railing repaired.

Trout Creek Bridge.^.—Several bridges on the road between concessions

2 and 3 in the Township of Himsworth, were injured by bush fires in the

early part of October, making it impossible for the settlers to reach their

market. Repairs were made to them as follows : On lot 12, a bridge 40 feet

long was filled in with round timbers and covered with gravel, also on lot 12

a bridge 35 feet long, built of round timber, leaving a 10 foot waterway in

centre ; one on lot 13 and one on lot 14 across two ravines, 30 feet long and 7

feet high each, built of solid timbers and covered with gravel; also on lot

14, a bridge 150 feet in length up the side of a steep hill, built of cedar and
gravelled; on lot 15, a bridge, seventy feet in length, stringers laid on soft

bottom covered with round timber and gravelled; on lot 16, a bridge 40 feet

long, with two spans centre pier four feet high, stringers of cedar, and
gravelled. Five small culverts were also renewed.

The work was done under the direction of Mr. D. H. Mcintosh, at a

cost of 1253.84, chargeable to maintenance.

South River Bridge, Poicassayi.—Extensive repairs were made to a

bridge over the South River on the 20th Sideroad, Township of Himsworth.
This bridge is 172 feet in length, consisting of eight 20 foot and one 12 foot

spans on pile bents. The cost of the work was |842.79, and was done by work-

men employed by the Department under the direction of Mr. D. H.

Mcintosh.



[67]



I



1908 DEPARTMENT OF PUBLIC WORKS. 69

MiSKOKA District Bridges.

Big East River, Chaffey Townxliip.—A new steol bridge, 80 feet in length

supported on concrete abutments, was erected across Big East IHver on tlie

Xoi-th Koad, Township (»t Chall'ey. Tlie steel work was supplied and erected

by the Hamilton Bridge Works Company, the contract price being ^2,100.00.

The work on abutments and approaches was done by men employed by
the Department, under the direction of Mr. J. 0. Coates. The abutments
are 20 feet in length and 18 feet in height ; 5 feet G inches wide at the Iwt-

tom, and 2 feet G inches wide under the copping; the wing walls on the

north abutment are 14 feet in length and on the south abutment 12 feet.

The foundations were consolidated by driving 32 piles under each abutment.
The approaches, 24 feet in length on the north end and G8 feet on south

end, are filled with earth and gravel. The cost of abutments and approach
was .S3,23G.OO.

Oahlcjj Bridge.—A new steel bridge, having one span TO feet in length

and one span 38 feet in length, supported on concrete piers and abutments
was erected over the south branch of the Muskoka River on the Towuline
between the Townships of Oakley and McLean. The steel work was supplied
and erected by the Hamilton Bridg Works Company, the contract price

being '^2,100.00. The work on pier, abutments and approaches, was done
by men employed by the Department imder the direction of Mr. J. 0. Coates.

The south abutment Mas built on solid rock, 19 feet long and IT feet high,
with Aving walls 12 feet 6 inches long. The centre pier was supported on
the old crib, which was taken down to extreme low water, the new concrete

was 18 feet long and 14 feet high. The foundation of north abutment was
consolidated by driving 25 (twenty-five) piles. The abutment is 19 feet

long and IG feet high with wing walls 9 feet in length. The approaches,
36 feet long on the north end and 40 feet on the south end, are filled with
rock, earth and gravel. The cost of abutments and approaches was
12,515.03.

Dorset Bridge.—A new steel bridge is nearly completed across a bay
of Lake of Bays at the A'illage of Dorset, on the line between the Townships
of Bidout and Sherbourne, Districts of Muskoka and Haliburton. The
bridge consists of a central span of 80 feet, and two spans of 33 feet G inches.

The central span is raised high enough to permit the passage of small
launches and scoms, the clear height at summer level being 11 feet. The
substructure consists of two concrete piers 25 feet in length, 5 feet wide at

the base, 3 feet wide at the top, and 19 feet and IT feet G inches in height
respectively and two concrete shore piers 25 feet long and 4 feet 2^ inches
wide at the base, 2 feet 3 inches wide at the top, and 13 feet and 15 feet in

height respectively. Concrete wing walls have been constructed at the
southerly end, 50 feet in length, to retain filling of the approach and afford

access to the business ])laces on each side of the street and to the wharf.
The substructure is completed and steel delivered and work of erection is

under way.
The steel superstructure is being sup])lied and erected by the Western

Bridge and Equipment Company, the contract price being |3,480.00. The
substructure was built by men in the employ of the Department under the
direction of Mr. J. 0. Coates. at a cost of §!3,GT5.T9.

Stephenson Float Bridge.—A floating bridge, 650 feet in length, in the
Township of Stephenson, was renewed. Five lines of pine stringers 3 inches
X 4 inches were laid on top of the old bridge and covered with tamarac
plank 3 inches in thickness. Xew railing was jjrovided of 4 inches x 4
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inches uprights, 4 inches x 4 inches top rail, 3 inches x 4 inches centre rail,

and 2 inches x 6 inches braces. Cedar stringers were provided for the

approaches.

Good substantial Avork has .been done at a cost of S808.15. The work
was done by workmen employed by the Department under the supervision

of Mr. William Lowe, Inspector of Colonization Roads.

Huntsville Bridge.—A retaining wall was built on the north side of the

street at the west end of the swing bridge in the town of Huntsville. The
wall is substantially built of stone laid in cement mortar on cement concrete

footings, 1 foot 6 inches in thickness and 4 feet 6 inches wide. The wall

is 169 feet in length and is a substantial and permanent finish to the approach
of the bridge. The cost of the work was 8663.57. This work was done under
the direction of Mr. William Lowe, Inspector Colonization Roads.

Blacl: Creel: Bridge, Township of Stisted.—A bridge known as the Black
Creek bridge, in the Township of Stisted was rebuilt. The old wooden abut-

ments were replaced with stone laid in cement mortar, the abutments being

made 4 feet wide at the bottom, 2 feet at top, and 8 feet high.

The bridge is 14 feet wide with five good, strong tamarac stringers

covered with 3 inch plank. The span has been reduced to 26 feet, and the

approaches filled with stone and sand. The work is substantially done at a

cost of 8151.95. charged to maintenance account.

Victoria and Haliburtox Bridges.

SoTMrrille Bridge, Burnt River.—A. new steel bridge was erected across

the Burnt River on lot 12 in the 5th con., Somerville Township, on the

Kinmount Road near Burnt River Station. The bridge has a span of 73

feet 6 inches, and is 14 feet in clear width. The substructure is built of

heavy concrete abutments with stone wing walls built in cement mortar.

The steel superstructure was erected by the Western Bridge and
Equipment Company of Chatham, the contract price being 81,668.00. The
substructure was built by workmen employed by the Department under the

direction of Mr, Wm. Kennedy, Superintendent of Public Works.

yorland Bridge.—^The old wooden structure known as the Norland
bridge on Cameron Road was replaced by a concrete arch having a clear span
of 8 feet and a length of 34 feet, with four wing walls 5 feet 6 inches in

length each. The approaches were filled with earth and stone, and gravelled

on the surface. The length of the filling was 130 feet and average height

9 feet. The foundation for the arch was consolidated by driving piles.

The work was done by workmen employed by the Department under
the direction of Mr. William Kennedy, Superintendent of Public Works,
the total cost being ^1,288.34.

Bushl-ong Lal:e Bridge, Peterson Road.—The old bridge at Bushkong
Lake on Peterson Road, was a very long timber structure. By a slight devi-

ation in the course it has been shortened by making a permanent filling 448

feet in length,—78 feet has been renewed on a curve connecting the new fill-

ing with the present spans, which will require renewal m five or six years.

These spans are 38 feet and 72 feet in length. This work was done by
workmen employed by the Department under the supervision of Mr. John
Bailey, Inspctor of Colonization Roads for the District. The total cost of

the work was 8957.76.
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Renfrew County Bridges.

Palmers Rapid.t Bridge.—A new steel bridge was built across the Mada-
waska River, a short distance below Palmers Rapids. An old timber

bridge owned by private parties had formerly been used by the public, but

had become so badly decayed that it was not safe for traffic.

The new bridge consists of two spans 73 feet G inches in length each,
supported on timber cribwork abutments and pier. The steel superstructure
was supplied and erected by the Hamilton Bridge Works Company, the
contract price being 82,710.00. The substructure and approaches were
constructed by workmen employed by the Department under the directions

of Mr, William Kennedy, Superintendent of Public Works, at a cost of

11,908.71.

Bells Rapids Bridge.—A timber structure was built over the Madawaska
River at Bells Rapids. Work was commenced on this structure in the year
1907, under Mr. Cornelius Grady as foreman, who was instructed to pre-

pare the timber required for the erection of the bridge. The work was
completed by workmen employed by the Department under the supervision
of Mr. William Kenned}-, Superintendent of Public Works. The bridge
has a length of ol7 feet, and is supported on thirteen cribwork piers, filled

with stone, and four trestle bents. Total cost of the work was §2,209.38.

Culls Bridge, Bai^rj/'s Bay and Calahogie Bridges.—A new timber bridge
known as Culls Bridge was built on lot No. 26, con. 8, township of
Admaston. This bridge was built of cedar 50 feet in length, and the
approaches were filled with stone, about 75 cords in all. The cost of the work
was 8299.37. The work on Barr^-'s Ba\- Bridge, situated in the Townshijp
of Hagarty, on lot 23, con. 4, consisted of building retaining walls, side

railing and filling up a deep gully—in all 350 feet in length, with an average
depth of 14 feet. The cost of this work was 8311.50.

The apjHoaches to the steel bridge at Calahogie have ])een built of dry
stone work 28 feet in length at each end. The filling is 22 feet wide at the
base and average 7 feet in height. The cost of this work was 8320.61. The
work on these bridges was done under the direction of Mr. H. X. Moss,
Inspector of Colonization Roads for the District.

Beeline Bridge.—A timber bridge 130 feet long and 14 feet wide was
built over the Indian River on lot Xo. 30, con. 6, Township of Alice. The
bridge consists of three spans, the centre span being 45 feet in length, the
two side spans 25 feet each. It is supported on two cedar piers and two
abutments. The cost of the work was S499.63.

Roxind LalxC Road, Toxcnship of Hagarty.—A grant of 8600.00 was paid
to the Treasurer of the Township of Hagarty towards the construction of a

bridge known as the Round Lake Road bridge. The bridge crosses the

Bonnechere River, where it enters Round Lake in the Township of Richard,
municipality of Hagarty. The bridge is some 222 feet long and 18 feet

wide, with cedar covering averaging 8 inches in diameter. It is supported
on five piers, 12 feet x 12 feet, and 12 feet high.

The bridge was inspected bv Mr. H. X. Moss, Inspector Colonization
Roads, who reported that a good, strong, substantial bridge had l)een

built, the material beins" all new cedar timber.
Bonnechere River Bridge. TorrnsJiip of Horton.—A grant of 81.000.00

was paid to the Treasurer of the Township of Horton towards the construc-
tion of a bridge over the Bonnechere River in the Township of Horton,
Mr. H. N. Moss, Inspector Colonization Roads, reported that he had
examined the bridge and found it completed in a permanent manner, with
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steel superstructure ou concrete foundations. The cost of the steel super-

structure "was $3,250.00; concrete work, filling- approaches, engineering,

etc., 15,754.00; or a total cost of .^9,004.00.

Hastings Cointy Bridges.

YorTc Branch Bridge.—A new bridge was built across the York Branch
River on lot Xo. 12, concession 11, Township of Dungannon. The bridge
has a length of 150 feet, and consists of one central span of steel 58 feet

6 inches in length, and two spans of cedar timber trusses, 35 and 40 feet

in length respectively. The bridge is supported on four piers of cedar
timber 10 feet x 18 feet, and 16 feet in height. The steel central span was
supplied and erected by The Dickson Bridge Works Company, of Campbell-
ford, the contract price being 8946.00. The foundation and approach spans
were built by workmen employed by the Department, under the supervi?ion

of Mr. T. C. McConnell, Inspector of Colonization Roads, at a cost of

1964.31.

Mud Creel: Bridge, Township of Herschell.—A timber bridge 100 feet

in length, built on pile bents, was erected over Mud Creek on the 3rd con-

cession of the Township of Herschell near Mud Creek Station, en the

Irondale, Bancroft and Ottawa Railway. The approaches, 332 feet in

length at one end, and 163 feet at the other end, with an average depth of

8 feet, were filled with earth and gravel, the bottom, below the water line,

being filled with pine logs. A substantial railing was provided along the

whole length of the bridge and approaches. The work was carried out by
Mr. Wm. Mulcahy under contract for the sum of |1,800.00.

Shcrhineau Bridge.—A grant of $500.00 was paid to the Treasurer of

the Township of Hungerford towards the cost of a bridge over the Clare

River, on lot 23, concession 10, Township of Hungerford. It consists of

one span 50 feet in length, constructed of steel, with a reinforced concrete

floor, 16 feet in width. It is supported on substantial concrete abutments
11 feet 6 inches in height. The west approach is tilled with stone, having

a length of 30 feet and an average depth of 8 feet; the east approach has a

timber span 28 feet in length. The bridge was inspected hj T. C. McConnell
who reported that the work was done in a substantial and creditable manner.

A certified statement of the cost of the work by the Township Treasurer

shows an expenditure of 81,782.00.

Aedocii Bridge, Couxty of Froxtenac.

A new bridge was erected across the Mississippi River, on lot Xo. 20,

S.W.R. Township of Clarendon, known as the Ardoch bridge. The old

timber structure had a length of 160 feet. In rebuilding, this was reduced

to one span of 35 feet, built on two piers, of good stone set in cement mortar.

The approach on one side, 120 feet in length, has an average depth of from
6 to 12 feet, and on the north side, 61 feet in length, has a depth of thirteen

feet. This is a strong and well built bridge.

Clear Creek Bridge, Couxty of Kext.

A grant of 1500.00 was paid to the treasurer of the Township of Orford

towards the construction of a bridge on St. Andrews Road near Lake Erie,

in the Township of Orford. This bridge is used exclusively by fishermen on

Lake Erie. The bridge was built in a permanent manner, being a cement

concrete arch 12 feet in width, 15 feet in height, and 17 feet in length, with
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parapet and wing walls, G4 feet long and 22 feet high. The cost of the work
was about sl. 4110. 00. It was inspected by Mr. A. J. Halford, an engineer

of the Department, who reported that the work as done in a satisfactory

manner.

MrsKOK.\ Lakes Wokks.

Improving Kemj/s Channel.—Early in the season, the work at Kemps
Channel, between Bala Park and Acton Island, was resumed, and was
carried on from February 24th to ^lay 23rd, when the dredging equipment
was required at other points on the lakes. The sum of si,465. 04 was
expended in blasting and removal of rock.

Piers, Jeannettes Channel.—The Muskoka Navigation Company com-
plained of a cross current in Jeannettes Channel. To remedy this and make
the navigation of the channel, which at times of high water has a very

strong current, absohitely safe, the spaces between the pivot pier and two
guard piers of the Canadian Xorthern Railway Swing bridge, were filled

with cribwork, thus cutting oft' the danger from the cross current. The cost of

this M-ork was .?1,")80.94.

Port Sand-field.—The entrance to the canal from Lake Joseph was deep-

ened and widened to give better access to the canal b\ the large hoats of

the Navigation Company, which had some difficulty in keeping the channel

in times of high winds when slowed down to enter the canal.

Port Carlinp Loch Grounds.—Considerable work was done in grading
and sodding the grounds at Port Carling Lock. A Siche Gas Lighting
Plant was installed, which made a decided improvement in lighting over

the old coal oil lamps, and consequently removed a source of danger to the

public. The Navigation Company erected a neat and attractive building

as a waiting room and storehouse, which has added much to the appearance
of the place.

Dredging CJiannel to Xeic WJiarf, Bracehridge.-—The dredging equip-

ment and crew were loaned to the Department of Public Works, Canada,
from the 14th of August to the 3rd of Decemlier, to enable them to provide

a channel to the wharf erected by them in the town of Bracebridge. This

wharf was located farther u]) the river than tlie old wharf of the Miiskoka

Navigation Company.
The dredge was returned to the Department of Public Works on the

date mentioned above, and has been taken to Gravenhurst for the winter.

Mary's and Fairy Lakes Works.

The swing bridge ahove the Mary's and Fairy Lakes Lock was renewed
early in the season at a cost of >i9T7.10, chargeable to maintenance account.

The cribwork, piers and glance booms at Mary's and Fairy Lakes Lock were

repaired at a cost of ^467.16, chargeable to maintenance. The sunken logs

were removed from the canal between Fairy and Peninsula Lakes. Buoys
have been made and a derrick placed on a scow to buoy the channels and
shoals in Mary's, Fairy and Peninsula Lakes.

MAi>TEXAxrE Locks. Dams, Bridges, Dredgixg, etc.

The works attended to out of this appropriation in adidtion to those

already mentioned were as follows:—
Slate River Bridge.—The usual precautions to prevent injury to the

bridge from flooding were taken.
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Port Sandfield.—Sliglit repairs were made to tlie swing bridge, which
is very old and will require renewal at an early date. A small wharf for

small boats was erected on the north side of the canal at the Lake Joseph
end.

Magnetawan Loci's, etc.—Slight repairs were made to the Magnetawan
Lock before the opening of navigation. The swing bridge was also repaired.

The Magnetawan River was cleared of sunken logs.

Still River Bridge.—The frost having raised the pile abutment of Still

River Bridge at Byng Inlet, a slight expenditure was required to level the

abutment.
Stu<rgeo7} Falls Bridge, Gibbons Township.—Some stone filling was

added to the approach of this bridge where a slight washout occurred.

Bala Dam.—Slight repairs were made to the Bala dam, some new
stringers to the stop log platform and boarding up the stop log openings
during low" water.

Stanley Bridge.-—The usual precautions were taken to prevent damage
bj- ice and logs during spring freshet.

Paipoongc Bridge.—Precautions were taken to prevent damage during
spring freshet.

Deer Lake Dam, Magnetawan Biver.—New stop logs were provided and
slight repairs made.

Wissi Wassa Z>oiw.—The dam at the outlet of Wissi Wassa Lake, in

the Township of Chisholm was lowered 2 feet 6 inches to prevent the flood-

ing of lands and roads.

Indian Point Bridge, Manitoulin Island.—Slight repairs and new key
for swing bridge.

Tomstown Bridge.—A few planks on the piers were renewed.
Fawcett Bridge, Township of Draper.—This bridge was repaired by

chaining two stringers to bottom chords, putting in bent under east end,
and replanking part of bridge. This bridge will require to be renewed at

an early date.

Kahshe Bridge, Township of Morrison.—This bridge was repaired by
replanking in part, putting a bent under the span, and a new stringer.

St. Jean Baptiste Bridge, Earlton.—Repairs to the approach of the
bridge across St. Jean Baptiste Creek, on the main road from Earlton to

Elk Lake, were necessarv owing to a land slide. Two rows of piles were
driven and the space bridged, at a cost of |193.56.

Croft T'ownship Bridges.—Repairs were made to a bridge across the

Magnetawan River on the 30th Sideroad in the 14th Concession of the

Township of Croft which had been injured by the spring freshet. Repairs
were also made to a bridge across the Narrows between Otter Lake and
Beaver Lake, South Croft, which had been injured from being struck by
a scow loaded with bark.

Keewatin Dam.—The waters of the Lake of the Woods were regulated

by the caretaker of the dam at Keewatin by the removal and replacing of

stop-logs as required. The gauge at Emo on the Rainy River was main-
tained, and daily readings were forwarded to the caretaker at Keewatin for

his guidance in operating the logs.

Log Slide, Wahncipitae Lahe.—A caretaker was placed in charge of the

log-slide between Lakes Metagamasing and Wahnapitae while the logs were
passing through the slide from May 26th to June 30th. The following
quantities of timber passed through the slide : The C. Beck Manufacturing
Company, Penetanguishene, 57,738 pieces, equivalent to 2,265,930 feet B.M.
The United Factories Limited, Newmarket, 12,954 pieces, equivalent to

225,529 feet B.M.
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Deer Lahc Dam, Magnetauan River—A caretaker was in charge of tlie

dam from April loth to October lotli to rotrulate the ruuniug of the logs

and maintain the dam in good condition. The following quantities of logs

were driven during the season of 1908: The Graves, Bigwood Co., 62,452
pieces, equivalent to 4,109,067 feet B.M. ; John Harrison &. Co., 16,488
pieces, equivalent to 783,801 feet B.M.; Burton Bros., 63,124 pieces, equiva-

lent to 2,750,201 feet B.M.; Burton Bros, also 64,889 pieces, equivalent to

2,632,912 feet B.M.; Victoria Harbour Company, about 41,500 pieces.

LOCKMASTERS' EeTURNS.

The folloMing are the lockmasters' returns of lockage made during the

year 1908 :

Fort Carling Loch.—Four thousand one hundred and eighteen steam-
ers, 1,034 small boats, 714 scows, and 74 rafts or cribs of timber.

Mary' g and Fairy Lahes.—Five hundred and eighty-seven steamers, 228
small boats, 273 scows, and 48 rafts or cribs of timber.

Magtietawan Lock.—Eight hundred and sixty-seven steamers, 33 small

boats, 904 scows, and 25 rafts or cribs of timber.

North axd Black Riveu Improvement.

The work of removing rock obstruction on the North River in the Town-
ships of Orillia and Matchedash was carried on from the 1st of July to the

4th of September. The work done during the present season commenced on

Lot No. 1. Concession 4, Town>hii) of Matchedash, which was completed
and operations carried on further down the stream at Lot No. 17, Urillia

Township. The work was done under the direction of Mr. John Spence, of

Loverino-. The cost of the work was §800.00.

Mississippi River Improvement.

This work cousi>ted of excavating a channel through ^lunrocs Ivapids

in the ^Iis>issippi River, in the Township of Ramsay, near Carleton Place.

The length of the channel excavated is about 1,350 feet, the depth averaged
about 22 inches, and width, 25 feet. The work was done under contract by
Mr. George A. Burgess, for the sum of §900.00. The material removed was
solid rock.

Removing; Obstructions, Nottawasaga River.

This work cosisted of the removal of a hard pan and gravel shoal from
the Nottawasaga River in the 12th and 13th Concessions of the Township
ol Tecumseth, to improve the outlet of the drains entering the Nottawasaga
River above that point. Large boulders were removed from the whole width
of the river and a channel 24 feet in width and about 18 inches in depth
excavated for the whole length of the shoal, about 2,500 feet. After the

channel was completed and the waters above lowered, the river was cleared
of sunken logs and brush and other obstructions. The work was carried out
by Mr, Benjamin Dorsey as foreman, at a cost of ^1,859.87.

Improving Black Creek, Monck and Watt Townships.

This work consisted of blasting a channel through solid rock 20 feet

in width, 4 feet in depth, and 660 feet in length, removing logs and brush
from the creek for a distance of 4 miles, and making ditches for a distance
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of a mile and a quarter. This work will afford an outlet for tlie drainage of

a laro-e area of lands in the above named townships.

The work was carried out \inder the direction of Mr. AVilliam Lowe,
at a cost of 81.480.51.

Impeovixg Oftlet, Lake St. Joiix axd Si'cker Creek.

This work consisted in removing rock obstructions from Black Biver
below the outlet of Lake St. John. A minimum width of 40 feet was pro-

vided for a distance of 210 feet, by blasting ott projecting points and lower-

ing the bed of the river through the rapids on Lot Xo. IT. Concession 1,

Township of Rama, about 900 cubic yards of rock was removed.
Sucker Creek, in the Township of Mara, was thoroughly logged out and

cleared of all debris and deepened sufficiently to allow a continuous flow.

The brush and leaning trees were removed for a distance of ten feet on each

side of the river bed. The work was carried out in a satisfactory manner
by Mr. Joseph McGrath. of Eathburn. at a cost of Si,806. 66.

ExTExsiox OF Railways.

During the year 1908 there were completed and opened for traffic in

the Province, 679.85 miles of new railway, as follows:—Canadian Pacific

Railway. Bala to Romford, 133.20 miles; AValkerton to Lucknow, 37.70

miles : Code Junction on the London Section, Tilsonburg, Lake Erie and
Pacific Railway to St. Mary's, 21.68 miles; Listowel Branch. 16.10 miles;

Canadian Northern Ontario Railwav. Parry Sound to Sudbury. 117.7 miles;

Key Branch, 6.2 miles: Hutton Branch, 27.8 miles: Garson Branch, 3.7

miles; TemiskaminQ- and jS^orthern Ontario Railway, Englehart to Cochrane,
113 miles: Branch lines totalling 14 miles; Grand Trunk Pacific Railway,

—

Fort William to Lake Superior Junction, 188.77 miles. In addition to the

above, 35.93 miles of track have been completed, but not opened for traffic,

50 miles of second track laid, 854.3 miles are under contract, and 823 miles

located. The details as far as reported are given below :

Canadian Pc^cific RaUicay.—The Toronto-Sudbury Branch of the Can-
adian Pacific Railway was completed and opened for traffic. The mileage
of new track from Bolton on the Owen Sound Branch, to Romford on the
Main Line, is 226.20 miles. A service had been in operation as far as Bala
in the previous year, a distance of 93 miles. Therefore the new mileage
opened for traffic durinsr the year 1908 is 133.20.

Tlie WaJlcj'ton a7id Luchnoir Eailicay.—115 miles, connecting Walker-
ton with the end of the track laid in 1907, were completed, enabling the

line to be opened for traffic from Saugeen Junction, on the Owen Sound
Branch, to the Town of AValkerton. This adds 37.70 miles of railway opened
on this branch of the C. P. R. during the year 1908.

TiJsonhurg, LalxC Erie and Pacific Raihcay.—5.78 miles were constructed
from Code Junction on the London Section to Embro A'illige. where con-

nection was made with the St. Mary's and AA'estern Ontario Railway.
St. Mary's and Western Ontario Baihray.-—15.9 miles (subsidiary line)

were constructed by the St. Mary's and Western Ontario Railway from the

T. L. E. & P. R'y connection at Embro Tillage to St. Mary's. These two
railways, therefore, add 21.68 miles of new railway opened for traffic dur-
ing the year 1908.

Giiclph and Godcricli Ixaihcay, Listoirel Branch.—3.85 miles of track
were laid on this branch, completing the line from Linwood Junction on the
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Guelph and Goderirh Branch to Listowel. and adding: 16.10 miles of new
;;ii'\v:i\ opi-iied for traffic during' tlie year 1908.

Geurijian Bay a'nd Seahoard Railuay.—11.5 miles were constructed from
Coldwater Junction, on the Toronto-Sudbury Branch, to the west side of

Victoria Harbor on Georgian Bay. This line has not been opened for traffic.

Improvements in alignment and grades between West Toronto and Bol-

ton Junction, totalling 8.2 miles, were constructed during the year 1908.

Double track was laid l>etween Finch and Smith's Falls, and the double

track system i)ut in operation between these p(»ints, a distance of 50 miles.

Canadian XortJier/i Ontario Raihcay.—The work of construction, etc.,

by the Canadian Xorthern Ontario Railway- for the year 1908, comprise
the following:—Parry Sound to Sudbury. 117.7 miles were opened for

operation on July 1st; Key Branch, G.2 miles opened for operation Julj- 1st;

Hutton Branch. 27. S miles opened for operation July 1st: Garson Branch,
3.7 miles opened for operation July 1st: Orillia Branch. 11 miles under
contract ; Ottawa-Hawkesbury line. 58 miles under contract : Port Arthur-
Sudbury Main Line. 27 miles under contract. 50 miles located: Ottawa to

Toronto. 248 mile-; located durin^- 1907 and 1908; Ottawa. French Eiver
Line. 295 miles, located during 1907.

Central Ontario Railuay.—The TVhitnev extension of the Central

Ontario Railway has been constructed for a distance of 10^. miles northerly

from Maynooth. in a most substantial manner. The bridges, three in num-
ber, are built in a permanent manner; the first crossing of Papineau Creek
has a reinforced skew concrete arch, having a span of 50 feet parallel to the

line of track; the second crossing of Papineau Creek has a reinforced concrete

arch 20 feet in clear span; the third structure is across Green's Creek, and
has a span of 10 feet. It is a flat, concrete arch. All the culverts are of

concrete,—no wood structures of any kind are used on the line. This por-

tion has not been opened for passenger traffic, but considerable freight has
been taken out, principally lumber and pulp wood. The country is very
sparcely settled. It is the intention of the Company to erect a station at

Lake St. Peter, where a small settlement exists. A fine station building
constructed of concrete has been completed at Maynooth.

Manitoulin and yorth Shore Raihray.—Grading has been in progress

during the year 1908, and 5.65 miles completed from Little Current north-
erly.

Pcre Marquette Raihcay Company.—The lines of this railway were
well maintained during the year 1908. At Port Stanley, the old iron bridge
was replaced by a 165 foot through trussed steel span on concrete abutments.
45 foot steel plate deck girders on concrete abutments were put in at Clay
Creek near Sombra. and Baby's Creek near Mooretown. Reinforced concrete
culverts were put in east of Leamington, east of Arner, west of Paquette and
Pigotts. There were 42 cast iron pipe culverts put in of various sizes,

replacing old wooden boxes. Tie renewals were well up to the necessities.

Michigan Central Raihray.—Xo new lines were constructed during the

year 1908. At Windsor about 6i miles of track were laid in the new yard
for yard purposes.

Toronto, Hamilton and Buffalo Raihray.—The only construction work
done by this railway during 1908 was a branch from their belt line in the
City of Hamilton to Lottridge street, the mileage being 0.63. A continu-

ance of this branch line has been located for a distance of 0.60 miles.

Thessalon a<nd XortJiern Railway.—The work of construction on this

railway has been completed from the north side of Lome street in the Town
of Thessalon to a point on the Algonia Branch of the Canadian Pacific Rail-
way, a distance of 1.93 miles. A spur line 2.154 feet in length, is also com-
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pleted to the ore trestle of the smelter of the Alfjoma Customs Smelting and
Refininj): Company. The ^radins: for a coal sidin<j: or spur, 1,536 feet in

length to the coal dock on Georgian Bay, is constructed.

The Temislaming and Northern Ontario Railicay.—The line has l)een

completed during the year 1908 to the -Junction with the Transcontinental
Railway at Cochrane, a distance of 140 miles north from New Liskeard.

This portion has been taken over from the contractors and operated by the

Commis-ion. There has also been constructed and taken over by the Commis-
sion the Kerr Lake, Charlton and Haileybury Branches, totalling 14 miles.

There has been located, but not contracted for, 22 miles of branches; 20
mile- between Charlton and Elk Lake and 2 miles from Moore's Cove to

Haileybury wharf. Exploration surveys, totalling 100 miles have been
conducted.

Transcontinental Railicay.—Construction work up to the end of Decem-
ber in the Province of Ontario comprised 12 miles of main line track laid,

from the Manitoba boundary easterly. The entire line between the Quebec
and Manitoba bounda^3^ a distance of 758. -i miles, is under contract.

Grading is being proceeded with from the Quebec boundary westerly for 172
miles ; north and east from Lake Xepigon, 75 miles, and from the Manitoba
boundary easterly for about 175 miles.

Grand Trunh Pacijic Railway.—This railway was constructed and
opened for traffic during the year 1908, from Fort William to the Junction
with the Transcontinental Railway main line, known as Lake Superior
Junction, a distance of 188.77 miles. The Company have located a branch
line from North Bay, running in a north-westerly direction towards the

main line of the Transcontinental Railway, for an approximate distance of

230 miles.
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STATEMENT OF ELECTRIC RAILWAY MILEAGE IN OKTARIO.

Name of Company.

Length Number of
of Line, power houses

10

11

12
13

14

15

16

17

18

19
20
21

22
23

24

25
26
27
28
29

30
31

Berlin and Waterloo 3.02
Lea.«ed Line, Berlin ami
Bridgeport 2 . 50

Brantf..rd .Street

Brantfordand Hamilton P'lectric Ry
Cliathani. Wallaceburganil Lake Erie
Cornwall *^treet

Grand Valley

Guelph Radial
Gait, Preston and Hespeler 9.00
Leased Line. Preston to Berlin 10 . 75

Hamilton Street

Hamilton & Dnndas

Hamilton Radial
Hamilton. Grimsby & Beamsville.
International Transit Co

Kingston, Portsmouth ct Cataraqui..
London Street

Metropolitan (See Toronto & York
Radial)

Mount McKay and Kakabeka Falls

Niagara Falls Park and River

Niagara, St. Catharines & Toronto.

.

Niagara Falls, Wesley Park & Clifton

Ottawa City Passenger
Oshawa Railway
Port Arthur and Fort William
Peterboro' Radial

Port Dalhousie, St. Catharines &
Thorold

Sarnia Street

Sandwich. Win<lsor & Amherstburg
South-Western Traction
St. Thomas Street

'

Toronto & York Radial, Toronto,
Metropolitan Branch

Toronto & Mimico
Toronto tit Scarborough
Toronto Suburban
Toronto Street

o.o:i

33
21.5
6.5
23.5

6.

19.75
21.807

7.25

22.

27.5
3.3

8.

33.3

3.

11.85

32.78
4.5

24.67
8.3
9.5
6.

8.17
9.25

25.073
28.5 ;

7.5
I

52.88
'

10.

10.

9.81
107.23

32 Windsor »& Tecumseh Elec. Railwav 10.

33 Woodstock, Thames Val. ct Ingersoll
34 Windsor. EssexctLake Shore Railwav

10.2
37.28

14.

6.

Remarks.

Power purchased from
Berlin Light Com-
missioners.

1 1

1 Power also hired from
I Brantford Street Rv.

1-

Power supplied by the
Cataract Power Co.

Power supplied by the
Cataract Power Co.

SaultSte. Marie rent H.
P. from Lake Superior.

Subject to the control
of Niagara Falls Park
Commissioners.

Power obtained from
Peterboro' Hydraulic
Power Co.

Power hired.

Power hired.

Power hired.

Power hired.
Two sub-stations, mile-
age includes turnouts
and terminals.

Operated by the Sand-
wich, Windsi ir & Am-
herstburg Railway.

Total mileage 672.42
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Drainage Works.

The following municipalities have received aid in the construction of
drainage works under the provisions of the Provincial Drainage Aid Act
63 Tic, Chap. 8, during the year 1908.

Bromley Township Drainage Sclxeme .—Tix\^ drainage scheme was car-
ried out to provide an outlet for a belt of low lying land containing an area
of 9.800 acres, and consisted of removing 1.300 cubic yards of rock and about
600 cubic yards of gravel from the bed of Snake Eiver, and the construction
of a bridge over the stream on the road between Lots 19 and 20, Concession
3. Township of Bromley. An inspection was made by an Engineer from
the Department, who reported the work as satisfactorily done. The amount
of the Legislative grant, |1,000.00, was therefore paid"^ to the Treasurer of
the Township of Bromley.

McJntyrc Creeh, Township of Drummond.—^SLclnijTe Creek is the main
outlet for a large number of award and municipal drains. The total length
of the drain is about six and a half miles, which extends from the side-line
between Lots 8 and 9, Concession 7. to the outlet of the creek into Mississippi
Lake on Lot jS'o. 21, Concession 9.

The principal works consisted in the removal of rock and hardpan
from Lot Xo. 13 in the 8th Concession, to the outlet.

The original estimate of the cost of the work was |11,338.46. The final

cost amounted to 818,136.64. A grant of $1,200 was paid during the pro-
gress of the work, in the year 1906. An examination of the works was made
on the 13th of November, 1908, by Mr. A. J. Halford. an engineer of the
Department, who reported the work as fully completed. The amount of the
Legislative grant, §1,000.00, was therefore paid to the Treasurer of the
Township of Drummond.

MerricTx Creel;.—This drainage system is situated in the southwest part
of the Township of Sandwich South, and has a length of five and a half miles.
It is the main outlet for a large tract of swampy lands, comprising some
4,500 acres. The work commenced in the 8th Concession swamp and extends
west on the South Talbot road to the 8th Concession road, thence south along
the 8tli Concession road to the Merrick Creek at the centre of Lot 3, thence
west and south through Merrick Creek to the Anderdon townliue.

The work was inspected by Mr. A. J. Halford, an engineer of the
Department, who reported the work as fully completed. The amount of

th;^ Legislative grant. $1,000.00, was therefore paid to the Treasurer of the
Township of Sandwich South.

Dawn and Ennisl'illcn.— This drain is in three sections, the Kilmer
drain, the Bobier drain, and the Dawn and Enniskillen townline drain.
The Kilmer drain is in the first Concession of Enniskillen, and extends from
Lot 32 to Lot 24, a distance of 2h miles. The Bobier drain is in the 1st Con-
cession of Enniskillen, on the sideline between Lots 27 and 28, and extends
from the rear of the 1st Concession south to the townline, thence west on
the north side of the townline to the west quarter of Lot 26, a total distance
of about one and one half miles.

The Dawn-Enniskillen townline drain commences at the townline
between Brooke and Enniskillen, and runs west on the north side of the
Dawn-Enniskillen townline 128 rods; thence west on the south side of the
townline 532 rods; thence northwest in a water course 392 rods, to the centre
of I'ot 23 in the 1st Concession of Enniskillen. The total length of this

section is three and six-tenths miles.
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An inspertion of the drain was made on the 8th of Deceniher, hy ^Ir.

A. 1. Halford, an enfjineer of this Department, who reported that tlie work
on iho Kilnior and Bobier section was completed, and that good profjress

had been made on the Dawn-Enniskillen section. A portion of tlie Legis-

lative grant, ^1,500.00, was therefore paid to the Treasurer of the Townsliip
of Mnniskillen. The balance of the grant. $1,000.00, will require to be
revoted at the next session of the Legislature.

Pile and Daitpliin Drainaf/e Worls.—These drainage schemes are situ-

ated in wliat are known as the C'liatham Plains, the Pike drain in the Town-
ship of Raleigh, and the Dauphin in the Township of East Tilbury, on the

south bank of the River Thames. The lands are lower than the high water
elevation of Lake St. Clair, and embankments are raised to a height of about
nine feet above the normal level of the lake. Internal drainage is effected

by pumping over the embankments. These works were originally constructed

in the year ISO"). During tlie years 1002, 100-3 and 1901, by reason of

excessive rainfall ;ind consequent high floods, the aiinual asse^^sments for

pumping and maintenance were inadequate to meet the cost.

In the spring freshet of 1904, an unprecedented rise in the waters of the

River Thames occurred. The water broke over the embankment and sub-

merged the entire drainaore area to a depth of from 5 to T feet. Serious

lo s occurred from the drownin<jr of stock, the flooding of granaries and barns,

and the loss of the crop for the season. The taxpayers were consequently
unable to meet their payment, the drainage taxes on these lands being
exceedinfflv heavy. A grant of S2.000.00 Avas made at the last session of

the Legi liture to the Pike drainage works, and S2.000 towards the Dauphin
works. These sums were paid to the Treasurers of the Townships— S2.000
to the Treasurer ftf the TowTiship of Raleigh, and $2,000 to the Treasur-T
of the Township of Tilbury East.

Av.T Rais'in 7\7ver Drainotfr Worls.—This is a very extensive drainage
scheme, having a length of 19i miles. The work begins on Lot 15, at the

line between the 7th and 8th Concessions of Osnabruck, and runs south

through the 7th, 6th and 5th Concessions: thence easterly through the 5th

an 1 4th Concessions to the townline between Osnabruck and Cornwall : the

length of the drain in Osnabruck is about 12 miles. Th" drain continues

easterly throucrh the Tth Concession of Cornwall to Lot 20, a distance of about
seven and one half miles. The work is being carried out under plans dated
March 22nd, 1904, prepared by Messrs. E. D. ^McXausrhton and James S.

Laird, Civil Engineers. Messrs. Magwood and Walker, Civil Engineers,
Cornwall, are supervising the work.

Th'^ original estimated cost of the work was S49,005.62. Assessed against

the Township of Osnabruck. $28,057: the Township of Cornwall, $18,554.46.

and the Townsliip of Roxborough. $1.8-19.18. The contract for the work
was at schedule rates—20c. per cubic yard for earth, 73c. per cubic yard for

hard pan, and $1.75 per cubic yard for rock. The work developed a far

larger quantity of hard pan and rock than originally estimated, hence the
cost of the work will largely exceed the estimate.

An examination of the work was made by Mr. A. J. Halford. an enarineer

f'f this Department, on November 11th. 1908. when work to the amount of

$94,725.84 had been done, and the engineers estimated that a further amount
of $27,113.30 would he required to fully complete the work. Two dredges

were at work at the time of examination. In 1907 a grant of $4,000 was
made by the Legislature to aid this drainage scheme, as the work had not

progressed far enough in 1907 to warrant the paymeiit of the money. The
sum w.-^^- revoted at the last session of the Legislature and was paid to the
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Treasurer of the ownsliip of Osnabriick, the three townships, Roxborough,
Cornwall, and Osnabruck to share in the grant, proportionally to the original

assessments.

Cavan Drainage Worhs.—A grant of |4,000 was made towards this work
in tlie year 1907, and a payment of |2,000 was made in that year, and the

balance, |2,000, was revoted. A full description of the works will be found
in the Report for 1907. An inspection of the work was made by Mr. A. J.

Halford. an engineer of this Department, in the month of September last,

who reported that the work was completed at a total cost of |15,692.87.

This drain is doing efltective work, and has made a wonderful transforma-

tion in the condition of the long swamp.
The amount of the Legislative grant revoted at the last session of the

Legislature, |2,000, was paid to the Treasurer of the Township of Cavan.
Ruscomhe Ixivcr Drainage 1T'6> /•/>•>•.—In the year 1904 the sum of $3,000

was paid to the Township of liochester to assist in the improvement of the
Ruscombe River and Silver Creek, when extensive work was done in these

streams to provide an outlet for the drainage of 32,500 acres in the townships
of Rochester, Tilbury West, Mersea, and Gosfield Xorth and Gosfield South.
The improvements carried out at that time stopped at a point 2,500 feet

north of the Michigan Central Railway, on Lot Xo. 20, in the 6th Conces-
sion of the Township of Rochester. The owners of the flat lands north of

this point being compensated for injury to their lands under the provisions

of 2 Edw. VII.. Chap. 32, Sec. l-8a, which provides that where, in the

opinion of the engineer or surveyor, the cost of continuing the drainage
work to a point where the discharge of water will do no injury to lands and
roads, will exceed the amount of injury likely to be caused to low lands

below the termination of the work, he may, instead of continuing the work
to such a point, include in his estimate of the cost of the drainage works, a

sufficient sum to compensate the owners of such low-lying lands for any
injuries they may sustain from the drainage works. Extensive improvements
in drainage have been carried out above the outlet provided in the year

1904, and the flow of water has so increased that the flat lands below suSer
to a great extent through flooding, the loss of bridges, fences, etc. The
Township of Rochester has undertaken work to continue the outlet of the

drain to deep water at the Canadian Pacific Railway, a distance of 1,938
rods. From this point the Federal Government are improving the mouth
of the river by removing a bar. On the completion of these works an efficient

outlet will be obtained for the Ruscombe River Drainage Works.
A grant of .f^4,000 was made at the last session of the Legislature to

assist the Township of Rochester in carrying out these improvements. An
inspection of the works was made on January 7th, 1909, by Mr. J. A. Hal-
ford, an engineer of this Department, who reported that a channel 30 feet

wide and 6 feet deep, had been dredged for a distance of about two and one
half miles; that the work was in progress at the date of inspection, and the

contractor expected to complete it within six weeks.

A portion of the Legislative grant, .^2,000, was paid to the Treasurer

of the Township of Rochester. The balance of the grant, |2,000, will

require to be revoted at the coming session of the Legislature.

Logan SortliAVest Drain.—The drainage work, known as the Logan
North-West Drain, has a total length of about 16 miles, and lies entirely

within the Township of Logan. The work is in four branches:—The Main
Drain, the Grey Branch, the Centre Branch and the South Branch. The
Z\lain Drain commences at the townline between Logan and Elma, on Lot
26. and rims south through a swamp about 4 miles to the 11th Concession,
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where it'is joined Ijy tlie Grey Branch: thence it flows southeasterly along

a creek bed to a point near the front of the Tth Concession. The entire

lengtli of the main drain is nearly eight miles. The (irey Branch ((jmmences

at the townline betweeii Logan and Grey Townships, between Lots -JU and 'ii,

and runs south about 4 miles to its junction with the main drain. The
Centre Branch commences on Lot 29 in the 10th Concession, and runs south

a distance of two miles to the junction with the Grey Branch near the centre

of the I'ith Concession. The South Branch commences at the north part of

the 12th Concession, between Lots 25 and 20, and flows south-west to its

junction with the main drain, a distance of about 2 miles. The total esti-

mated cost of the Mork is >'12,()4(i.25, assessed as follows : Townsliip of

Logan, 110,291.05; Township of Lima, .S814.50; Township of Grey, *;J25.-

50, and Township of McKillop, .'i<114.20. An examination of the work was
made on the 23rd of Xovember, 1908, by Afr. A. J. Halford, an engineer

of the Department, who reported that the work on the South Branch was
completed, that one mile on the lower end of the main drain was completed,

and that work was in progress on the Grey Branch. A portion of the Legis-

lative grant. *500, was paid to the Treasurer of the County of Logan;
the balance of the grant, |500, will require to be revoted at the next session

of the Legislature.

I/an/ J/ CreeJi Drainage, Adelaide and Metcalfe.—This drainage work
begins at the townline between Adelaide and Metcalfe, on Lot 4, and extends
southerly through Concessions 1, 2, 3 and 4, in Metcalfe, crossing the town-
line into the Township of Brooke near the front of the 5th Concessioji. The
bottom width of the drain is 8 feet at the head and 14 feet at the outlet.

The total length of the drain is about 6 miles. At the last session of the
Legislature the sum of '*^2,500 was voted in aid of this work. An inspection
was made on D(^ccmber 8th, 1908, by ^Ir. A. J. Halford, an engineer of this

Department, who reported that the work was completed, except a i)ortion ii\

the 2nd Concession, which, owing to the great number of ponds encountered,
was too wet to permit the finishing of the work during the season of 1908
A portion of the Legislative grant, |1.500, was paid to the Treasurer of the
Townshi]) of Metcalfe—the balance of the grant, |1,000, will require to ]^e

revoted ut the next session of the Legislature.
All of which is resi)ectfully submitted.

I have the honour to be.

Sir,

Your obedient servant.

K. P. Fairjiairx,

Engineer I'uhlie Work.^.

Parliament IJuildings,

Toronto, 10th February, 1909.
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REPOET OF THE SUPERIXTEXDE.XT OF COLONIZATIUX llUADS.

To the Honourable J . 0. Peaume,
Commissioner of Public Worl-s, Ontario.

SiE,—I Lave the honor to submit the report upon Colonization Roads
for the year 1908. As will be seen from the general works enumerated about
two hundred and ninety-three miles of road were opened, and about ten
hundred and ninety generally repaired and improved.

XOETH DlVISIO>'.

Au'erex Road.—For the sum of about -§8(30, one hundred and seventy-
two rods of ditching, and altogether a mile was repaired and gravelled.

Atil-oJcan Road.—One hundred and forty-seven rods were opened, cleared
and double ditched in an unorganized district.

Aberdeen from Galbraith.—Kali a mile opened the full width of sixty
feet across lot 1, con. 1, Aberdeen and well grubbed.

Aberdeen, Con. 6, Rood and Bridge.—The grubbing and grading of half
a mile with a bridge having a span of twenty-five feet and length of fifty-

seven -feet.

Allan and Gordon Township Roads.—General repairs and improvements.
Batchau-ana Road.—Eighteen miles were generally improved. It is

also called and known as ''Goulais Bay Road."
Barrie Island Roads.—Two miles and a quarter were improved from the

lake (Huron), on the ITth side road to "Xo. 2 school house."
Bellevue Road.—About a mile was improved over a portion opened last

year. A large amount of crosswaying was laid making a good and useful

highway.
Billings Toirnship Roads.—On the 25th side line of Billings ending at

the 10th side road, some two and a half of work is represented.
Bidwell and Manitou-aning Road.-—This represents one hundred and

sixty rods of gravelling and ditching.

Balfour Township Roads.—In the 2nd concession across lots 4 to 12,

satisfactory' repairs were eftected.

Bright, Con. 4 to Dean Lalce.—Between lots 6 to 8, con. 4, a mile of

work was done, opening the length through a green bush.
Bright Additional Road.-—A work in the township named and into that

of Day from lot 1, con. 3, towards Thessalon township on which two miles

and three-quarters were generally improved.
Bruce Mines and Nesterville Road.—In the townships of Lefroy and

Plummer Additional three miles were graded and well improved.
Bruce Mines {in Plummer) Road.—Across lots 10 to 12, con 4, two

hundred rods of gravelling was done putting the road into good general

condition.

Bright (beticeen lots 10 and 11) Road.—In the townships of Bright and
Bright Additional half a mile in the first named, and a mile and a half in

the latter was grubbed, graded and generally improved.
Blind River Road.—In the townshiis of Striker a heavy hill was cut

down and a mile and a quarter opened 40 feet wide and grubbed and graded

25 feet in width.
Bassu'ood Lal-e Road

.

—Three miles were srraded and generally improved

from the east corner of lots 3, con. 6 to lot 8 in the same concession of the

township of Kirkwood.
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BJahc Surtli Toivn Line Road.—Over lots 8 tu 10 ;i mile was graded with
the necessary ditching.

Jilake Tuwusliip Road.—From Fort William some six miles and three-
quarters were graded and some general ditching done.

Ball and Shenston Road.—General repairs representing an expenditure
of about foOO and a length of some two miles.

Burris and Carpenter Toun Line Road.—Two miles opened 40 feet wide
witli three hundred and sixty rods of double ditching.

Burri.<, ) and G Con. Line Road.—Ik'twcen one and two miles of re])airs.

Blue, Fnitt and MeCrossen Road.—In the townships named there were
680 rods of grubbing, 300 rods of corduroying, a mile opened the full width
of 66 feet and corduroyed and graded generally, which, with the filling in of a

ravine 72 feet long represents a very fair amount of work for the grant.

Blue and Curran Town Line.— One mile was opened in the township
of IJlue on which 1-54 rods of corduroying was laid with 104 rods of top ditch-

ing, while in the township of A\'orthington about a mile was opened and
largely crosswaved.

Cochhurn Island.—General repairs were made for an expenditure of

about 1150.00.
Carpenter between Lots 6 and 7 Road.—Between lots 6 and 7, through

concessions 3 to 6, the work was chiefly drainage over several miles.
Comnee Tou-n.tJiip Roads.—Some four or five miles were graded and

otherwise improved.
Camphell Creel: Bridfje.—A brid<>-e erected on lot 7, con. "), in the town-

ship of Wells.
Centre lAne Road, PJummer Additional

.

—Between lots 10 and 1]

between concessions 2 and 3. half a mile was opened.
Carnarvon Tou-n.-^Jiip Roads.—Some four miles were gravelled, stoned

and graded for nn expenditure of about 'S800.

Creipliton Township Roads.—Thiee miles graded, ditched and generally

improved.
Dairson and Rohinson ToirnsJiip Roads.—On !Manitoulin Island some

four miles were improved throucrh the townships mentioned.
Dean Lal-e Road.—In the township of Thompson. Algoma Distiict. half

a mile was opened ixwA graded.
T)ay Mills Road

.

—Two miles and n half were repaired from Mississaga

river ('near Iron Bridc-e) eastward, making a generallv good road.

DouTing Townshi)) Road.—Something like a. mile was opened on lot 6,

con. 4, grading and generally improving the length.

Desharats and Bniee Mines Road and Bridae.—In the townshi]) of

Johnston a mile of work was done including a 30 feet span bridtre and total

length of sixty feet.

Dohie, beticeen Cons. 4 and o, Road.—Several miles ftf general re])airs

were made.
Dairson Road.—Through the townships of Oliver and Mdiityre some

five miles were brushed out and generally improved.

Dorion Tou-nsJtip Roads.—BetAveen four and five miles were improved

upon various roads for the outlay of about one thousand dollars.

Dill-e and Xelles Road.—Between sections 34 and 35, and 2 and 3 Dilke,

a mile of expensive road was opened with three hundred rods of double ditch-

ing.

Dni/ and Thessalon Road

.

—A mile and a half of work includinor n con-

siderable qnantitv of gravelling between lots 32 to 34 in the sixth concession

of the township of Day.
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Espanola Roads.—From Stanley to couuect with the main colonization
road in the township of Baldwin, a mile was opened and a mile and a half
improved between Espauola and Stanley.

Emo and Devlin Road and Drain.—One mile of clearing, grubbing and
stumping, one hundred and eleven rods of crosswaying, two miles of ditching,

and one hundred and thirty rods of top drains.

Fourth Concession, HowJand Road.—General repairs of betwen one and
two miles.

Fort Frances, Mclrcinc, and Miscani phcll Road.—General corduroying.

Grunsthorpe Road.-^-in the township of Campbell, lots 8 to 12 in the
12th concession, general improvements were made for something like a mile
and a half.

GalbraitJi ToirnsJiip Road.—Between lots 4 and 5 in the Gth concession,

a road was opened and generally improved for half a mile.
Gough Township Road.—The clearing and stumping of a mile and a

half through concessions 1 to 6 on the town line between May and Hallam,
and Gough and Shakespeare.

Gladstone Road.—h'rom lots 2 to 4, con. 5, half a mile was opened and
generally grubbed with some gravelling.

Goulais Bay Road.—Four miles and a half were repaired or renewed.
Considerable damage resulted by ice and pulpwood jams causing flooding to

the depth of several feet upon flats and destruction of culverts and small
bridges. The outlay has however repaired and kept the road open and travel-

able.

Galhraith, 3rd Co., Road.—On lot 2, con. 3, a road was opened 66 feet

wide for half a mile, with general ditching.
Gould and I'arkinson Road.-—A road m the township of AVells, gravelled

from lot 10, con. 1, Grasett, to lot 4 between concessions 5 and 6, Wells, cover-

ing about four miles.
Grey's Road to Onaping.—General repairs from railway siding.

Gorham, and Mclntyrc Road.—On lot 15, con. 1, grading, ditching and
opening to the length of about one mile.

Gillies Road.—On lots 7 and 8, concessions 1 and 2, half a mile of repairs

were made.
Gillies and Scohle Town Line Road.—Across lots 1 and 2 about a mile

of repairs were made.
HoiiTand Mmiicipality Roads.-—Two miles were well gravelled in the

township of Bidwell, and seventy-five rods of swamp gravelled on lots 3 and
4, concession 4, in the township of Howland.

Hallam, between lots 9 and 10 and Lots 5 and 6, Road.—Half a mile

was opened and a mile and a half well improved.
Hallam Township Roads.—Five miles were generallv repaired over

various portions of the township, and another mile was improved on lots 9

and 10 in the first concession.

Hilton Township.—On St. Joseph Island nearly three-quarters of a mile
was graded through a deep muskeg swamp from con. G. to con. H., St.

Joseph township and partly gravelled.

Houghton Wells Gould Road.—Through concessions 5 and 6 and lots

9 and 10, a mile and a quarter was well opened.
Haveland and Fenwich Town Line Road.—A quarter of a mile of repairs,

with 30 rods of gravelling.

Iron Bridge Road.-—Eight miles were graded with a grader from two

miles and a half east of Iron Bridge northward into Parkinson and reported

as excellent work.
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Ishester and Bar River Road.—Between sections 2 and 10, Laird, tliree

hundred and seventy-four yards of gravel were laid over a muskeg-, making
a generally passable road tliruugh tlie entire length.

Johnston and Tarbutl Botuuhirij Line Road.—A mile and a half of work
was done over the above named boundary.

Kagau-ong to Gore Bag Road.—Improvements were made over several
miles on this road on Manitoulin Island.

Killarneg and Rutherford Toir/iship Road and Bridge.^.—Some iJ2T5

spent in general repairs.

Keating Location Road.—Through this property to the township of

Johnson some four miles were repaired.

Kingsford Roads.—In this township three and a half miles were opened
and a mile graded and otherwise improved.

Korah To)rn.<thip Roads.—General repairs were made in the townships of

Korah and Parke amounting to some four miles of improvements.

La vaile and Fort Frances Road.—In the township of Crozier half a mile
was opened, nearly a mile grubbed, and about half a mile of crosswaying with

nearly three miles of single ditching and other necessary work.

Little Ford and Lavalle Road.—In the township of Devlin, through con-

cessions 10 and 11 and 22 and 2-3 more than two miles and a quarter, 40 feet

wide, and grubbed. Three hundred and sixty-six rods of crosswaying were
laid with about an equal length of single ditching and over a mile of small

bridging.
Lavalle and Btirris Road

.

—About a mile of crosswaying was made with

an enual length of ditching.
Tj-ghster Tovnship Bridges.—A bridge was erected over Whitefish Uivci',

with spans of 30 feet, upon piers 9 feet high. The bridge is near 3G mile

post of Port Arthur and Duluth Eailway.
Lumsden Township Road.—Between lots 4 and 5 of concession 1, a mile

was graded, making a satisfactory road.

Lefrog Road.—Across section 16, a mile or thereaboiit, was graded and
generally improved.

Locloche Creel: Bridge.—On section "^ con. 1, May township, a bridge
was built and reported as a good and necessary work.

Laird Township Roads.—Some three miles and a half were generally
graded and improved and fully described in the inspector's reports.

Lee \ alleg Road.—Half a mile was opened in the township of Hallam,
Algoma District, across lots 6 and 7, con, 3, and was grubbed and graded.

Leahurn and Fraser Settlement Road.—In the township of Aberdeen,
lots 4 and 5, con. 3, half a mile was opened through a rough and hilly

section.

Manitowaning to Little Current Road.—Some tliree or four miles were
clayed and gravelled in the township of Rowland and Sheguindah.

Miehipicoten Mining Roads.—Four and a half miles were improved on
Mission Road, including gravelling, grading and bridging. On *'Grace
Mines Eoad," so-called, a mile and a quarter was thoroughly improved.
Six miles were improved on the road to Miehipicoten, Kitchegamie and
^fauxeman gold mines, doing substantial work—and on (7olden Peed Mine
Road the entire length of three and a half miles was generally improved,
representing a length of about fifteen and a half miles of work.

Mills Township and Burpee Road.—Half a mile was opened, ditched
and improved, across lots 32 and 33, between concessions 6 and 7, Burpee.
On Mills and Gore Bay Road three miles were gravelled, with another three
quarters of a mile repaired in the township of Burpee.
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Meldrum Bay to Gore Bay Road.—In the townsliips of Burpee and

Dawson a long swamp was graded and gravelled to "Elizabeth Bay," and
a mile and a quarter was also gruhhed and gravelled north of Silverwater

towards Meldrum Bay.
Mossey Mine Road.—A mile was opened in Salter township, across sec-

tions 22 and 15, and on sections 20 and 13; in the same township a quarter

of a mile was cut out and three-quarters of a mile graded.

May and Salter Toirn Line Road.—From the C.P.E. crossing eastward

two miles of general gravelling.

J/<7.7/ Township Road.—Across lots 5 and G, con. 6, a mile was opened
and generally graded.

Marsh River and Dean Lal-e Road.—In the township of Patton, between

sections 29 and 30, two good bridges were built and included in half a mile

of heavy grading.
MiscampheU Roads.—On the town line between Campbell and Crozier,

opposite lots 7 and 8 and between lots 8 and 9, Miscampbell some three

miles of work was done, largely the opening of new roads.

Mather and Dohie Toicn Line Road.—An estimated length of some four

miles of repairs.

^father, hetxrccn Concessions 5 and 6, Road.—Some two miles of repairs

and ditching.
Marls Township Roads.—About a mile of road opened across lots 8 and

9 in the 5tli and 6th concessions.

Mine Centre Road and Bridge.—Some two miles of repairs in this

unorganized district.

Morley, between 23 and 24, Road.—About a mile and a quarter of

repairs.

McKinnon Township Road.—In concessions o and 6 some two miles of

repairs were made. The road is really a deviation from the old road.

McPhre Valley Road.—In the township of Galbraith, lots 10 and 11,

con. 1. half a mile of stumping and grubbing was done through a swampy
section with double ditching and off take drains.

Northern Road.—rrom Thessalon on the main road half a mile was
thoroughly reconstructed and gravelled, making a very permanent highway.

^airn Toxmship Roads.—General improvements upon several roads

leading into Hymer and other points. The report represents the money as

well spent.

Neehing River Roads.—Three miles were repaired with double and
single ditching across six lots.

yipigon River Roads.—Across Pine Portage three miles were opened
as a cheap wagon road.

Nelles Road.—Across lots 3, 9, T. 16. IT, 20 and 21, three miles of

double and single ditching was done, with several culverts put in.

Ott.ertail and Gordon Lalze Road.—In the township of Aberdeen, lots

11 to 15, con. 1, a road was opened 66 feet wide and grubbed 20 feet wide.
Pattiillo, (between sections -5 and 8,) Road.—From the west side of sec-

tions 5 and 8 one hundred and seventy-five rods of grubbing was done with

some corduroying.
Pattiillo Road.—Some four miles of general improvements were effected

in different sections of the township, representing good work.
Pearson Town.diip Roads.—Some two miles of improvements in the

township mentioned.
Phnnmer, Concessions 3 and 4, Road.—Some two miles were well

repaired in three portions.
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Prince Township Road.—In various portions alwiit six and a quarter

miles were gravelled and otherwise improved.
Parke Township Road.—Between sections 3 and 4 about a mile was

opened.
Pennefather and Korah Town Line Road.—Over two miles were

improved.
Potion Roads.—In the township about two miles and a half were g'en-

erally opened,
Potomac River Bridge and Road.—In the township of Patton, on sec-

tion 32, west, a mile and a half of was opened and half the length graded and
ditched.

Parkinson and Montgomery Road.—Between lots 1 and 2, con. 6, Park-
inson, ending- at lots 2 and 3, Gladstone, over half a mile was opened and
two small bridges built.

Poplar to (rore Bay Road.—A work not fully reported but understood
to be about a mile of road opened.

Providence Bay to Kagawong Road.—A road in the township of Bil-

lings, lot 21, concessions 2 to 5. Two miles were generally graded, ditched
and gravelled.

Providence Bay to MichacVs Bay Road.—Four miles and a half on the
main road were generally improved.

Paipoongc Road.—Between lots 15 and 16, concessions 3 and 4, half

a mile was opened, graded and bridged.
Richardson and Tait Road.—Something like a mile of work through a

low swampy section and the completion of two bridges on Tait and Mather
town line.

Rock Laic (in Pluwnicr) Road.—Across lots G and 7, in the third con-

cession a mile or thereabout was opened.
Rose Township Roads.—Between sections 17 and 18, beginning on the

town line between Plummer and Rose and eastward through section 18,

thence north on section 17 a mile and a half of repairs was made, with a

bridge over a ravine.

Roscherry and Shenston Town Line Road.—A mile partially opened
across lots 1, 2, 3, to Indian Reservation.

Rose and Kirkwood Road.—In the township of Rose across sections 31
and 33 a quarter of a mile was opened, and improvements made with 500
yards of gravelling.

SandficJd }fiJJs Road.—In Sandfield township half a mile of improve-
ments were made on or near the 10th concession.

South Bay to Five Corners Road.—In Tehkummah township three mile:^

of grading and gravelling.

San-dfield Township Roads.—General repairs covering some four miles
Salter, Through sections 20 and 21 Road.—A mile opened through a

rather roiigh district.

Spani.di TownsJiip Road.—In Sheddon township from Spanish station

C.P.R. and section 35 north acrass sections 34 and 27, and thence across

sections 27 and 22, thence east on 2nd concession, and thence northeasterly

across a portion of section 23, about four miles were opened.
Sowerhy and Kirk wood Road.—A mile and a half was graded and

otherwise improved in the township of Day, between lots 7 and 9, in the

fourth concession.

Salter, hetween Sections 28 and 29 and Sections 33 and 34.—A quarter

of a mile was graded between the sections first named and two miles opened
across the last named sections.

7 p.w.
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Silver Mountain Road a7id Bridges.—Through the townships of Gill'es,

Paipoonge and O'Connor, eleven miles were well repaired.
Strange Township.—Something about a mile of repairs.

Shenstone Narth Toicn Line Road.—The opening and double ditching
of two miles through a low swamp and diflB.cult of construction.

Supar Lahe Road.—From Walford north in the township of Sailer,

two miles chopped out last year were grubbed and graded, making a good
general highway.

ScohJe Road.—Between lots 9 and 10, concessions 1 and 2, three-quarters

of a mile was graded, opening altogether a mile and a quarter.

Sandford Toicnsliip Road.—A road between Oxdrift and Eagle Eiver
from the main road, between lots 2 and 3, south to Minnetaki Lake on the
C.P.R., more than a mile was opened.

Toit and Mather Town Line Road.—From between lot 12 and section

13 to the north boundary of the townships, four miles were graded and well
improved, including a bridge built over Pine River.

Tait and PattuUo Town Line Road.—Something like a mile was graded,
double ditched and made a generally good road.

Tehl'ummoh Roads.—General repairs amounting to 3 or 4 miles, the

work being on Manitoulin Island.
Tarbutt and Johnson 'Township Roads.—A heavy hill was graded on

lot 2, con, 4, and between Tarbutt, and Tarbutt Additional, known as Port
Finlay Road, further general improvements were made. On Johnson
location a mile was opened, and on Garden River Road half a mile was
graded, representing about one mile of new and two and a quarter of repairs

and general improvements.
Thessalon Road.—In the township of Lefroy, between sections 14 and

15, a mile was graded with clearing and necessary culverts. A mile was
also opened on section 14, sixty-six feet wide, thirty feet of which was cleared
of all stumps, and well graded.

Tarentorus Township Roads.—Under a by-law some two miles were
opened.

Vermillion River Road.—In the township of Fairbank, lots 1 and 2,

con. 5, grading was done for a mile or thereabout.
Wells Township Road.—Some four miles were graded and generally

put into good general condition.

West Bay Road.—From lot 2, con. 9, Billings, to lot 24, Bidwell, on
Manitoulin Island, three miles of general improvements were made.

Woodyatt Road.—On the south boundary of Devlin, about a mile of

clearing, ditching and grubbing was effected for the small sum of about
one hundred dollars.

Zealand Road.—Between lots IT and 19, con. 5, general improvements,
were made over a length of nearly two miles.

West Division.

Armour, 10th Side Line Road.—Half a mile opened and graded.
Armond and Ryerson Boundary Line Road.—Half a mile chopped out

between concessions 10 and 11, lots 1 and 2, Ryerson.
Beveridge Hill and Road.—In the township of McDougall, across lots

15 and 16, in first concession a hill was cut down and a bridge repaired.
BurJc's Falls Road.—In the township of Armour, a mile and three-quar-

ters were repaired between concessions 6 and 7.

7a p.w.
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Bethune, 8th Concession, Road.—Xearly u mile of work from lot 8 to

lot 10, consisting of grading and crosswaying.

Blackstoue and Conger Toxcnship Roads.—About a mile was made,

partly as a contract, assisted by voluntary work by settlers, and two miles

were also improved between Blackstone and Portage Lakes.

Bgiifj Inlet Road.—From Byng Inlet village to the Canadian Northern

Railway station, general improvements were made.
Brudcnel-McLvan Roads.—A work in Bi^denel from lot 13, con. 8, to

lot 14, concession 13, representing over three miles of general improvements.

Baxter-Gibson Roads.—In Gibson, a mile and a half was improved,

largely with a grading machine, and in Baxter, three miles and a half were

generally repaired and opened from lot 19 to lot 23, concessions 9 and 10,

and other portions.

Booth Line Road.—A work in the township of Orillia from lot 14, con-

cession 5 to lot 24 in the same concession, and representing something like

four miles of general improvements.
Balhxcell Road.—In the townships of Matchedash and Orillia, through

concessions 3 and 4, general repairs were made over several miles.

Chapman Concession 11 Road.—On lot 11. concession 11, three-quarters

of a mile of grading.
Covimanda Lale Road.—A mile was opened in the township of Pringle,

in the 2nd concession, reaching to the township of Patterson.

Chapman Road.—From the boundary of the township of Strong, lot 1

to lot 5, concession 11, a mile and a quarter of practically new road was
made.

Christian Valley Road.—Half a mile of generally new work was don«

across lots 12 to 14 between the 14th and 15th concessions of the township

of Xipissing.

Chisholm and Himsworth Toxcnline Road.—About a mile graded.

Centre McKeller Road.—A mile and a quarter of very inferior road

was well improved, requiring a considerable amount of blasting.

Cardicell, Chaffey Roads.—On North Cardwell road in the township

of Cardwell, from lot 20 to the township of Monteith, three miles were

graded, and between lots 5 and 10, concessions 4 to 9, four miles were well

improved with a grading machine.

Dillings Port Carliiig Road.—Two miles repaired across lots 32 to 37,

concessions 7 and 8, in the township of Carling.

Distress River (in Strong) Road.—Across lots 12 to 15. and between con-

cessions 8 and 9 of the township of Strong, more than a mile of repairs were

made.
Draper-Ryde Roads.—In the township of Hyde, between lot 25, con-

cession 8, and lot 25, concession 13, three and three-quarter miles were

graded and generally repaired. In the same township, on lot 5, between

concessions 7 and 10, two and a half miles were improved, and in the town-

ship of Draper two miles were repaired through concessions 5 to 8.

FranJdin and Sinclair Roads.—Nine miles and a half of repairs were

made in various portions of the above two townships for the general benefit

of settlers.

Ferguson and Burpee Roads.—In the township of Ferguson two miles

and a half were generally improved.

Ferris and Himsworth TounJine Road.—Two miles were improved m
South Himsworth township across lots 11 to 15, between the 20th and 21st

concessions.
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Goose TecA; (tnd Whitestone T alley Road.—In the township of McKenzie,
lots 9 to 32. and to Burpee township, two miles and a half were repaired.

Great XortJiern Road.—Two miles were repaired in the township of

Croft, and of a very permanent character, and on the same road in the town-
ship of Ferguson, three miles were improved.

Gully Bridge.-—On lot 18, concession 4, in the township of McKellar,
a large culvert was made to take place of the bridge, making a verj- per-

manent road.

Himsu-ortJi Toioiship Roads.—Two miles were repaired across lots 8
to 21 in the 7th concession, and altogether, in addition to the above, about
three and a quarter miles were repaired, and half a mile of new road opened
on various roads.

Healcy and Orange Valley Road.—On lot 10, concession 10, Christie,

an old bridge was supplanted by a culvert 40 feet long, with a G feet open-
ing, with some other general repairs.

Hagerman Road.—On lot 35, between concessions 7 and 8, three-quarters
of a mile was opened.

Humphrey Road.—On the boundary between Christie and Humphrey,
lots 10 to 17, something like half a mile of heavy work was done.

Joly and Strong Road.—Half a mile graded, from lot 31, Strong, to lot

1, Joly.

Laurie r Road.—On lots 11 and 12, concession 14. three-quarters of a

mile was ditched and graded.
Lacasse Road.—In the township of Cald«well, from between lots 3 and

4. concessions 3 to 6, three miles were cleared generally.
Morris and Wood Roads.—In Wood township, between lots 8 and 15,

in the 5th concession, repairs were made for about two miles and a half,

and between Muskoka and "Wood, five miles were improved; also, on the
10th concession of Morrison, lot 25, four miles and a half were repaired,
using largely a grading machine.

Medora-Port Carling Roads.—In the township of Medora, some thirteen

miles and a half were generally improved on the 1st and 2nd concessions,

and on the townline of Muskoka, to Clear Lake.
Monch-Watt Road.—In the township of Watt, from the townline of

Medora to lot Xo. 17. five miles and a half were graded with a machine
grader, and on the Port Carling Road in Monck, between lot A and lot 8,

two and a half miles of improvements.
Macaxilay Road.—From lot 25, concession 7, to lot 27, concession 9,

Macaulay, on the Port Sydney and Baysville Eoad. two miles and a half were
improved.

Mills, between 26 and 26 Road.—On the 25th sideroad from concessions
11 and 12, some 43 rods of crosswaying were laid, and a quarter of a mile of

new road opened.
Middle River Bridge on Balsam Road, Hagerman Township.—A new

bridge, 49 feet long was built, with filling at each end. Eepairs were also

made on lot 26, concession 5. McKellar.

Monteith and Perry Rood.—Two miles and a half were repaired between
lots 10 and 18, concession 10 in the township of Monteith.

Machar 30 Side Road.—A road about Eagle Lake a mile and a quarter
long and ditched, making a new road.

Muskoka (north of Ardray) Road.—Three-quarters of a mile of gravel-

ling to make a good road over a sandy plain. The material necessary was
hauled about a mile and a half.

I
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Matched-ash Road and Bridges.—Across lot 5, concession 2, the length
was gravelled, and opposite lots 1, 2, 3, gravellinar was done. On the sideroad
betweeen lots 6 and 7, concession 3. half the length was gravelled. On the
5th concession, a l)ridge was erected and a new road opened across lots 10,
11 and 12; and between lots 6 and 7, conces.sion 2, the road was opened and
prepared for gravelling.

Monch Road, West of Athrrly.—Three hundred yards of crushed stone
were laid and thoroughly rolled. The material for the above was hauled
some two to four miles.

McDougall and Carting Tounline Road.—On the boundary between
McDougall and C'arling. half a mile was opened, ditched and graded.

McMurrirh 2dth Side Rood.—Half a mile was opened on the 25th side-
line in the 9th concession, and a further length of nearly half a mile was
opened on lot 27 in the 11th concession, to complete a work done some years
ago.

McMurrich and Ryerson Toimline Road.— ( )n the townline named, across

16 to 18. al>o\it half a mile was improved.
McMurrich 6th and 10th Concessions.—A mile was improved across lots

20 to 2'), concession 10, including a new bridge 28 feet long: and another
mile and a quarter was opened in Monteith township.

McKcUar Village Road.—A mile and a half repaired in the township of

McKellar. between lot 5, concession 1 to 12th concession.

McKeUar and Christie Road.—Between lots 26 and 29. concession 2,

McKellar. half a mile of grading was done and two miles were repaired as

a completion of last year's work. The latter was between lots 30 to 32 in the

2nd concesssion of the above-named township.
McDougall and Lefftherdale Road.—A work in the townships of Orillia

and Medonte, lots 23 and 24. and also on lot 21. From the Inspector's report

the repairs have been very permanent and equal to about one mile.

iVoi'ar and Bethune Road.—A mile and a half of road repaired across

lots 25 to 29 in the 2nd concession of Perry.
yipissing Road, Monteith and Spence.—About a mile and a half of

repairs were made from lot 22. Monteith. to lot 28, Spence: and in Spence
township five miles and a quarter were repaired.

Xipissing Township Roads.—A mile and a half was repaired between
lots 11 and 15 in the 10th concession, and between 15 and 19, a road begun
last year has been opened.

.A ipissing 19th Side Road.—Three-quarters of a mile opened, graded
and improved, between lots 10 and 11, concessions 9 and 10 in the above
township.

Orrville and Orange Valh ;/ Road.<.—From lot 4 to lot 9 between conces-

sions 11 and 12. some two miles were repaired in the township of Spence.
Oal-Jei/, }fcLe.an, Ridoiit Road<.—In the township of MoLean. on lot 17

across lots 7 to 12. two miles and half were improved: and on the Baysville

and Bracebridge Road, three miles were repaired. Half a mile was improved
between lots 11 and 12 in the 8th concession, with another half mile across

lots 3 and 4. concession 10.

Pnrri/ Sound to Concession 6, McDougall Road.—Two miles and a half

were repaired across lots 1 to 21. concession 6. township of McDougall.
Parry Sound Road.—A mile and a half well 'repaired in the township of

Humnhrey. across lots 36 and 36 in A and B concessions.

Proudfoot Road.—On lot 8. concession 8, Armour, a deviation was made
on the side of a heavy hill covering about 500 yards of excavation, and the
total length of improvement for some half mile.
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Perry and Monteith Fond.—In the township of McMurrich from lots

7 to 11, concession 10, about two miles were repaired.
Perry and Monteitli JRoads.—A mile and a half was repaired in the town-

ship of McMurrich and a bridge also built ; and in the township of Perry,
half a mile was made as a deviation and a mile and a quarter, repaired.

Port Carling Road.—A work in the township of Monck from lot 15, con-
cession 11 to lot 5, concession 9, a length of three and a half miles. A road
grader was used, and excellent work reported.

Port Severn Road.—Vi'ovk in the township of Tay from lot 13 to lot 15,
and being half a mile of general gravelling and grading.

Ryerson hcticeen Jots 5 and 6 Road.—Half a mile was repaired across
lots 5 and 6 in the 6th concession.

South Seguin. Bridge.—About 13.368 feet B.M. was used as planking
for bridge on lot 10, concession 4, McDougall.

South Hivisu-orth Roads.—Between lots 5 and 10, concession 10, a mile
and a half was generally graded, aud on lot 31 between concessions 4 and 5
a mile and a quarter was opened and fairly improved.

South Himsicorth Bridge.—On lot 1, concession 2, a bridge 42 feet long
was erected upon abutments of stone and cement, eight feet high, and with
twenty rods of road opened as approaches represents a good work for the
expenditure.

Scotia Junction Road.—In the township of Perry on lot IT, concession
17 and 18, a quarter of a mile of repairs was made.

Savage Settlement and Kearney Road--—In the township of Proudfoot,
on the 10th Side Road, and ending on the 4th concession, a road was opened
and partially graded, and in Perry township, over lots 25 to 33, some three
miles were brushed out and improved.

Strong 20th, 13th and 3rd Side Line Roads.—A mile and a quarter was
chopped out as a new road between concessions 9 and 10 and lots 9 to 13

:

between concessions 12 and 13, lot 21, a mile and a quarter was graded and
gravelled : and a new road was opened a mile and a quarter long on lots 8
to 11 in the 5th and 7th concessions.

Strong and Joly townline Road.—A mile and three-quarters were opened
and generally graded from lot 12 Strong to lot 1 Joly on the 13th concession.

Strong and Machar toicnline Road.—Over lots 17 to 19 on the said

boundary about a mile and a quarter was opened.
South River Bridge in Joly.—A bridge originally 309 feet long was

reduced to a length of 109 feet. The balance being filled with permanent
material.

South River and Surprise I^al-e Road.—In the township of Machar, lot

19 to 21. concessions 3 and 4, three-quarters of a mile was repaired and a mile
and a half repaired in the same township from lot 3, concession 2 to lot 1

Laurier.

Spence and Ryerson 4th Concession Road-—Three miles and 'a half were
re;)airpd across lot 13, concession 23, Spence to Eyerson township.

Stisted-Stephenson Roads.—Two miles of work was done upon a road in
the township of Stisted and used in lieu of McMurrich townline, and is from
lot 1 to lot 5, Cardwell. Three miles of repairs were also made between lots

3 and 6, concessions 4 and 5, while in the township of Stephenson, from lots

13 to 16, concessions 11 to 14, three miles were improved.
Temperance Road.—In the township of McDougall across lots 26 and 27

in the 1st concession, a mile and a half of repairs were made.
Westphalia Road.—In Gurd township across lots 22 to 25, concession

3. two miles and a quarter were opened, and across 26 to 29, an equal dis-

tance was cleared.
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Whitestone Valley Road.— Five miles of repairs across lots 1 to 22, con-
cession 2, McKenzie.

W7ls(jn, MiU.<! and McConlcey Road.—Eleven and a half miles were
chopped and generally graded in the townships of Mills. Wilson and
McConkey. and portions of Browne and Walbridge to Wall)ridge station on
the railway.

WJiitrhall Siding Road.—In the township of McMurrich between lots

27 and 30. in the 10th concession, a quarter of a mile was repaired.
Washaga and Wardell Road.—Over three hundred loads of gravel were

hauled nearly four miles to grade and improve the road between lots 10 and
11, concession 16, of North Orillia. in length something like half a mile.

East Division-.

Applehy Road.—From lot 5 to lot 9, concessions 8 and 9. a mile and a
half was graded.

Almond Creel- Bridge amd Road.—The re-building of a bridge one
hundred and fourteen feet long with approaches in the township of Cameron,
lot 16, B concession.

An.<ttrvther Township Roarls.—Ten miles were improved across lots 6 to
16. with other general repairs.

Airy Township Roads.—Between lots 15 and 16, through concessions 5

and 6. a mile and a quarter was repaired, and upon a road leading to the
Canada Atlantic Railway, to Whitney station a mile was opened.

Arden and Harlow Road.—A new road was opened for a total length of

a milp and a half across lots 21 to 26 in the townships of Kennebec.
Addingfon Roads.—Four miles and a half were well improved between

lots 21 and 24 Denbigh, and lot 36 towards the head of the lake, a portion
being practirally new work.

Alice Roads.—Between lots 20 and 21, a mile and a quarter of general
improvements were made, and across lots 12 and 14, concessions 12-14,

repairs were effected. Half a mile was repaired across lots 25 to 26 in the

Ift+h concession, and across lots 5, 6 and 7, concession 10. to lots 8 and 9.

concession 1, were general repairs. On lot 26. concession 10. repairs were
made, and between conressinns 10 and 11. and on lot 9. n b.PTvy liill was rut

dnw7i and gravelled. A mile and a quarter was graded on concessions 15

cind 16, lots 22 and 23, with several ciilverts; and on lots 34 to 36, Ranfre A,
'. mile of improvements were made. A mile was brushed and generally

gravelled on a line between lots 20 and 21, and a hill cut down and generally

repaired on lot 7 in the 7th and 8th concessions: and with some general

gravellinor on lot 10 on the 1st Proof Line, represents a considerable amount
of work.

Bromley Township Roads.—In the fifth concession, about a mile of

work was done, and across lots 5 and 6, concessions 3 and 4, a mile and a

quarter on what is known as Ross and Douglas Road has been opened and
made generally passable.

Bruder) ell Telegraph Road.—About two miles have been generally

repaired across lots 10 and 11, concession 6. and lot*; 14 and 15. through con-

ees>ions 5 and 6, in the township of South Algona.

BlacTx Dud- Creel- Road.—Across lots 25 and 26. in the twelfth con-

cession, of South Algona, three-quarters of a mile of repairs were made.
Bellamy Road.—From lot 14 to lot 16, con. 3, Pakenham, about two

miles of general repairs were made.
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Battersea and Jones Falls Road.—About a mile and a quarter of

improvements in the township of Storington, on lot 16, between the 10th

and 11th concessions.

Base Line and 6th Concession Road.—On Wolfe Island, six miles were

repaired from lots 2 and 3 to concessions 6 and 15.

BrudenelJ from 2nd Concession Road.—In the third concession general

repairs were made with a considerable length of ditching.

Branch Road, BrudenelJ .—'Fto'di lot 18, concession 9, Brudenell,

improvements were made between Rockingham and Brudenell villages,

representing something like four miles of work.
Bagot and Admaston Springtoivn Road.—About a mile of gravelling

was done between concessions 3 and 4, on lot 1.

Black Donald Road.—Over lots 14 to 16, concession 6, Mattawatchan,
about half a mile was graded and generally improved.

Blezard 5th and 6th Conce.-^sions and Drain.—On the concessions

mentioned, grading, draining, culverts and 'brushing was, the inspector

says, very satisfactorily done, covering aboiit six miles.

Badgcroiv, hetween lots 2 and 5.-Clearing and grading for about three-

quarters of a mile from concessions 3 to 5, ending at lots 7 and 8.

Border, 3rd Concession, Road.—Between lots 9 to 12, on the above con-

cession, general grading was done representing about a mile of work.
Bazinet Road, between Concessions 1 and 2, KirJcpatricJc.—General

repairs were made.
Beaitdry Bridge.—In the township of Caldwell, a bridge was erected

over Beaudry Creek.
Bastedo Road.-—Three-quarters of a mile of grading in the township

of Grant, between lots 9 and 11, in the 3rd concession.

Barrie Road in Barrie Township.—From lot 25 to lot 29, in the 6th

and 7th concession, about a mile and a half of repairs were made of pretty

heavy and important work.
Bahcoch and McLean Road in Olden.—Three and a half miles were

generally improved from lot 3, through concessions 2 to 6, in the above
township.

Bancroft and Herman Road.—A work in the township of Dungannon,
lot 10, concession 10, ending at lot 13, concession 11, something like a mile
and a quarter of improvements were made.

Bassmer and T^ong Lohe Road.—The draining and building culverts

with general clearing was made for a length of a mile in the township of

Mayo, across lots 14 to 18, in the 18tli concession.

Burgess Mine Road.—From the Peterson Road, eight miles east of

Maynooth to Armstrong Mills in the township of Carlow, six miles were
improved to Maynooth station, on the Central Ontario Railway; from the

Corundum Mines.
Bancroft and Maymouth Road.—In the townships of Monteagle and

Herschell, over lots 45 to 80, Hastings Road, some six miles of improvements
were effected.

Bancroft-Coehill Road.—Improvements were made for some two miles

in Faraday township, lots 15 and 16, concession 1 to the 15th concession.

Bangor Tou-nship Roads.—From lot 15 to lot 20 and concessions 7 to

11, about a mile and a half was well repaired, and across concessions 4 and
8, and lots 9 and 10: twelve cedar culverts were put in and the road gen-
erally improved.

Belmont Township Roads.—Between concessions 5 and 6, lot 5, more
than a mile was thoroughly macadamized from rock crushed by a machine
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supplied by the municipality; aud between lots 22 and 27, concession

eighty rods of grading and an equal length of clearing and stumping was
done.

liucl-Jiorn Road, South.—About a mile and a half of repairs were made
in the township of Harvey, for the sum of about S300.

Black River Road, in Dalton.—Between lots 1 and 10, aud concessions

10 and 11, two miles were generally improved; and across lot 30, concession
1-3, there was a quarter of a mile of blasting and grading.

Boulter Township Roads.—Three-quarters of a mile in the township ot

Boulter, from lot 5 to lot 8, in the 13th concession was improved; and Dejtot

Creek Bridge was re-built, 66 feet in length. Three-quarters were graded
and drained on lot 20, over concessions 10 and 11; and on the 12th con-

cession over lots 33 and 35, over half a mile was drained and graded.
Bonfiild Towinhip Roads.—A work divided into several sections, thv.'

work aggregating about 6 miles of general repairs.

Boulter and Bonfield Toxcn Line.—Between lots 4 and 8, half a mile

was well improved.
Burleigh and Apsley Roads.—In the township of Burleigh the work

was on lot 7, concessions -1 to 6, where very permanent improvements were
made; another outlay being for rock crushing with a machine, where a mile

and a quarter was repaired.

Chisholm Township Roads.—General improvements were made upon
various concessions and lots amounting altogether to five and three-quarter

miles.

Call-in Township Roads.—Eight and a half miles were repaired in tliis

township over about ten sections, which included drainage, bridge building,

and general grading.
Cameron Township Roads.—Three-eighths of o mile of clearing, grading

and drainage was done between lots 4 and 6, concession 24. Between lots

1 and 9, concession B and lot 25, a mile and a quarter of general repairs

were made, while across lots 11 to 13, concession 24, over half a mile was
graded and drained.

C<drin and Bonfield Town Line Road.—Across concessions 3 to 0. lot

35, two miles and a quarter were graded and drained.
Carden and Mara Town Line.—Two hundred and eighty rods have been

turnpiked with necessary outlets for drainage, while general repairs were
made in A concession, between the 11th and 13th concessions of Mara.

Carden Roads.—On lots 3 and 4, and concessions 3 and 4. again across

lots 8 to 10 between concessions 3 and 4, and between lots 5 and 8, concession

8, two miles and a quarter were generally repaired.

Cai'endish Townshij) Roads.—About four miles were repaired across lots

17, 18, 15 and 16, between concessions 17 and 18 and the 3rd and 4th con-

cessions.

Cliandos Township Roads.—General repairs made, estimated at about

five miles.

Corunda Mine Road.—Across lots 2 to 8, concessions 8 to 11, general
work was done, including the building of 21 culverts, with ditching and
grading.

Cash el Road.—In the township of Tudor, lot 5 to lot 8. concession 18,

a good roadway was well opened, and with cross-waying, a very permanent
highway has resulted.

Cross Lal-e and Madawasha Road.—About two miles of general repairs

were made in the townships of Lyell and Miirchison to the Madawaska Rail-

way station, on lots 17 and 16, in the first concession.
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Chaffey Loclcs and Opinicon Road.—In the townsliips of Bedford and
Soutli Crosby, three miles were graded and gravelled.

Croice La'ke Road (St. George Lake).—In Bedford, lot 27, concessions 1

and 2, two miles were graded and generally improved.

California Road in Camden.—Two miles of general improvement, con-
sisting of grading and ditching was done in the township of Sheffield, from
lots 6 to 11, in the 14th and 15th concessions.

Cruse Road, Canonto.—In the townships of South Canonto and Pal-
merston, three and a half miles of grading and ditching was done.

Capreol, 3rd and 4th Concessions.—One mile of corduroying was laid

on the 4th concession, with a mile and a half of grading.
Caldu-ell and Badgeroxc Town Line Road.—A quarter of a mile graded

on the town line mentioned.
Cassimir, between Concessions 4 and 5.—Between lots 9 and 11, a mile

of repairs were made, stumping and stoning half a mile.

Cosby, between 2nd and 3rd Concessions, Road.—From lot 5, conces-

sion 3, to lot 8, concession 8, about a mile of grading and general drainage.
Cosby and Martland.—On the town line between the above mentioned

townships, about one mile of grading and general repairs were effected.

Clontarf Road.—A mile of good general repairs in the township of

McNab, on lots 9 and 10, in the 4th concession.

Calabogie and Springtoivn Road.—In Bagot township, on lot 19, con-

cession 7, about a mile of general grading was accomplished.

Cache Bay, Booth Road.—In the township of Springer, across conces-

sions 2 to 5, two miles were opened, graded, and half a mile of the length

covered with gravel. In the township of Field, on what is locally known
as Booth Eoad, lots 11 to 15, concessions 3 and 5, three miles were cleared,

graded, and the road well drained. A bridge one hundred and eighty-tive

feet long was built upon cedar piles as a sub-structure, with height of 24
feet.

Cassimir, North Boundary.—Half a mile graded on Cassimir and Dun-
nett town line.

Crowe Lake Road.—In the township of Osier across lots 7 to 10, conces-

sions 4 and 5, general repairs were made.
Constance Creek Road.—General improvements were made on I'bt 5,

first Proof Line Centre, lot 6, in the 5th and 6th concessions of the town-
ship of Tarbolton, general repairs were made—about a mile and a quarter
of work altogether.

Darling and Lanark toxcn Line.—In the township of Lanark, two miles
were generally improved.

Darling, 8th Concession, Road.—A new road was opened on the con-
cession rbove named, and a new bridge, with a considerable amount of crcss-

waying.
Douglas and Mount St. Patrick Road.—In the township of Admaston,

across lots 11 and 12, concessions 13 and 14, alwut two miles and a half were
repaired.

D'Acre and Caldwell Road.—Two miles were improved in the township
of Grattan, in the 5th concession, across lots 4 and 5.

Delamere, South Boundary.—In the townships of Massom and Dela-
mere. over lots 2 to 10. a mile and a quarter was opened and graded and
another mile was generally opened in the same direction. Another mile was
cleared and graded with an extra mile of improvements in removing rock
from creek and other work.
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Dunnett and Appleby Boundary Road.—Two miles repaired with drain-
age.

Dunnett, between Lots 6 and 7, Road.—General repairs.
Dunnett, 2nd and 6th Concessions, Road.—The grading of a quarter of

a mile in concession 6, with a mile of repairs on lots 3 to 5, in the 5th con-
cession.

Dummer Township Roads.—From lot 11, concession 9, to lot 23, in the
same concession, three miles of repairs were made.

Dalton Roads.—Three miles of general repairs were effected in the
township of Dalton and between Eldon and Mara and the work fully reported
by the inspector.

Enrifjht Settlement Road.—Two miles of work in the township of

Admaston.
Eganville-Donegal Road.—In the township of Grattan extensive repairs

were made on lots 32 to 35 in the 18th concession. It is the main road to

Eganville and represents about two miles of work.
Eil Lule Road.-—Some general work in the County of Fnntenac.
Eganville and Killaloe Road.—One mile of new road was opened, and

about a mile and three-quarters of repairs, mostly on the road named, but

work was also done in the township of Hagarty over two sections.

Forced Road, betiveen Lots 32 and 33, Hagarty.—General repairs were
made.

Fourth Concession, Raglan to Boundary, betxceen Raglan and Way^s.—
On lot 4, Raglan, a road was opened across lots 5 and 6 into the 3rd conces-

sion, Ferguslea and Shamrock Eoad. In the township of Admaston, lot T,

and over concessions 4 and 5, the road was graded and a rough and rocky
hill cut down and gravelled.

Ferguson LaT^e and Mount St. Patrick Road.—A rough and rocky sec-

tion was well improved in the township of Blythfield, over lots 26 and 28, in

the 2nd concession.

Fifth Concession Line, Horton, Road.—The gravelling of a road on lot

4, concession 5 ,and lot 4, concession 4, more than half a mile.

Ferris Toicnship Roads.—Yixe miles of repairs were made in nine vari-

ous portions of the township and fully reported as to the exact location of

work by the inspector.

Fish Creel- Road in Palmerston.—From lot 19, concession 8, to lot 18,

concession 7, a new road was opened for about a mile in the township men-
tioned.

Faraday and Herschcll Boundary Road.—About a mile of repairs from
lot 12 to lot 15 on the above mentioned boundary, and reported as very

satisfactory work.
Germanicus Road.-—Some two miles of general repairs.

Golden Lake Road.—In the township of South Algnna, lots 4 and 5,

concession 8, a road was opened around a bad hill.

Glamorgan and Cardiff Roads.—Ten miles of repairs in the townships

indicated, that is to say, on White Lake Eoad. .?200 were spent; and on
Monok Road 8300, from lot 13 to lot 20, in the fourth and fifth concessions.

On Monck and Buckhorn Road, between lots 12 to 24. concession 7, Glamor-
gan, and from the boundary of Dysart to concession 8, general repairs were

made; while in Cardiff, from lot 25, across concessions 20 to 22, a bridge was
built and other general improvements.

Gahcay Township Roads.—Between lots 10 and 15. concession 8, a mile

and a half was improved, and between concessions 12 and 13 on lot 4, sev-

eral small bridges were built and other repairs made. About four miles were
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improved in concessions 10 and 11, lots 2 to 20, in various sections; and
between concessions 10 and 11, across lots 11 and 12, three-quarters of i

mile was repaired. On the 4th and 5th concession line to Silver Lake, and
the Bobcaygeon Road in Kinmount, about two miles were generally
improved, and through concessions 16, 17, 18, on what is known as Jackson
Road, about a mile was well repaired, with another five miles from lot 8,

concession 16, ending at the 14th concession, making altogether 14 miles of

road.

Gibbons Road.—Between concessions 1 and 2, on the 3rd concession across

lots 6 to 10, a mile was well graded, and from lots 8 to 11, in the 3rd conces-

sion, a mile was improved.
Gibbons and Bastedo town line.—Two miles were well graded and

drained between concessions 2 to 4, on the above boundary*.
Grattan Roads, 6th Concession.—On the 6th concession, across lots 3

to 5, general repairs were made for about a mile and a quarter, and another
mile and a half were repaired between lots 26 and 36—two miles and three-

quarters altogether.

Green Bay Road in Bedford.—Three and a half miles of grading and
ditching from lot 21, concession 2 to the fourth concession.

Gore Line Road.—Across lots 8 and 10, concession 4, about a mile was
graded and gravelled.

Howe Island Road.—General work was done, amounting to about om-
mile of improvements.

Hinchinbrool^c Road.—The grading and gravelling of some two miles

and a half between lot 6, concession 9 and lot 11, in the 11th concession.

Hagarty, between 10th and 11th Concessions.—General repairs.

Horton Township Roads.^-'Erova. lots 11 to 13, concession 6, general

improvements were made for something like a mile and a half.

Hagarty and South AJgona town line.—A new road was opened through

a swamp on lot 1, concession 1, Hagarty, to lot 32, concession 7, South

Algona.
Horton and Admaston town line.—Gravelling between lot 10, Horton,

and lot 16, Admaston, a length of a mile and a quarter, making, as reported,

an excellent road.

Hyde Chute and Sanson Road.—In the township of Griffith, lots 30 to

26, concessions 4 to 6, general repairs were made, and gravelling and drain-

ing with some rock blasting.

Hugel and Crerar Boundary to Sturgeon River.—A work in the town-

ship of Hugel, between lots 10 and 11, concessions 4 and 5 representing a

mile of new road.

Hugel, between Concessions 1 and 2.—Half u mile was cleared, graded

and drained, across lots 3 and 4, between 1st and 2nd concessions.

Harloiv and Cloync Road.—In the township of Barrie half a mile of

gravelling was done with other work, between lot 4, concession 2, and lot 33,

in the same concession.

Horseshow and West End Road, Kennebec.—In Kennebec, between lot

7, concession 5, and lot 8, concession 3, about two miles of grading and gen-

eral repairs were made.
Hinchinbroohe, 4th Concession Road.—Six miles of repairs, l>etween

lots 14 and 22, on or near the 4th and 5th concessions.

Hybla Station Road.—In the township of ^ionteagle, lot 21 to lot 24,

concession 8, clearing, crosswaying, grading and stumping, amounting to

about one mile.

Herschcll Township Roads.—A mile and a half was well improved and
other necessarv work done, across lots 11 to 19, in the third concession.
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Hasfiiif/s Road and Kfjan Crrcl- Bridge.—In Dungannon township on

the Hastings Koad, Egan Creek Bridge was renewed with three piers, GO

feet of covering and one hundred and ten feet of approaches. There were

also about three miles of repairs made between 7 to 12 on the same road

and township.
Ilastiiif/s Road.—Repairs in the township of Lj'ell, from lot 2, north-

ward, some six miles.

Ha.'<t/ngs Road to Efjan Estate.—In the townships of Monteagle and

Herschell, repairs were made over some ten miles.

Harvey Township Roads, north and south divisions. For the exi)en-

diture of about ^1,400, seven miles and a half were improved in various

portions of the township, north and south and fully reported as to the exact

location of each separate work.
Inverarij and Baltrrsca Road.—In the townshi]) of Storrington, between

lots 22 and 26, in the 4tli concession a mile and a half of repairs were made.

Forty cords of broken stone were used in the work.

Jennings and Applchij Boundary.—About three-quarters of a mile was

opened between lots 7 and 12, including the construction of several culverts.

Jones Falls and Battersea Road.—^Four miles and a half were repaired

in the township of South Crosby, over the Gth to the lOtli concession of lot

No. G; excellent work is said to have been done*

Jones Falls lioad.—In South Crosby, across lots 8 and 9, concession 5,

general repairs were made over about half a mile.

Kirhpatrich, Concession 6, Road.—Across lots 1 to 5, in the Gth conces-

sion, a mile and a half was opened as a winter road.

Kirlpatrich, between lots 8 and 9.—Half a mile was graded and drained

between lots 7 and 8, in the 2nd and 3rd concessions.

Tjanarl- Toirnship, Kith concession, Road.—Half a mile was opened on

lots 3 and 4, concession 9, and lots 13 and 14, Range R, the object being to

shorten the distance for settlers in visiting Carleton by at least three miles.

Lyndoch and Foymoxint Road.—In the township of Lyndoch, lots 2 to

4, concessions 5 to 7. about two miles were well improved.
Lyndoch and Raglan Road.—In the township of Brudenell on lot 17,

concessions 3 to 5, general improvements were made over a rough section,

covering about a mile and a quarter.
Line between Hagarty and Sherwood.—General repairs for an expend-

iture of about 1200.
Lahrosse and Badgerow Road.—Some four or five miles of general

repairs.

Larocqne Road.—In the township of Field on lots 8 and 9 in the Gth

concession, half a mile was cleared and graded.
Lcduc Road.—An estimated length of about three miles of repairs.

Long Lahe Road, Brodeiir township.-—Four miles were repaired in the

said township of Brodeur.
Landing to Monetteville.— Work in the township of Martland, between

lots 6 and 7, through concessions 4 and 5, representing a mile of grading

and drainage.
L'Avmblc and Bancroft Road.—General repairs were made on Hastings

Road in Bancroft, between lots 43 and 54—some three miles.

L'Amahle and Fort Stewart Road.—A work in the town.ship of Mayo
between lots 1 and 4, concession A. Avhere a mile and a quarter was opened,

representing very heavy work.
Lyle Road to Madawasla.—In the township of Lyle from lot 17, conces-

sion 1 to lot 10, concession 5, general repairs were made for something like

three miles.
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Lonsdale and Lyon Lake Road.—On the bouudary between Hungerford
and Tliyendenaga, general repairs were made, chiefly the laying of five

hundred and ninety-one yards of gravel.

Lahe Dore Road.—Between lots 9 and 19, concessions 9 and 10, a mile

of gravelling was done, and the length put into excellent condition; and
other work was done on the 3rd concession of Alice, representing altogether

about two miles of general improvements.
Line between townships of Lyndoch and Sehastopol.—Grading and gen-

eral repairs were made in the township of Sehastopol across lots 12 to 14
in the 16th concession, altogether about two miles.

Montague and Elmsley Road.—About two miles of road were put into

excellent condition crossing lot 5 in concession 2, and lots 1 to 7 in conces-

sion 6, in North Elmsley township, with other work in the township of

Montague.
MOttawa and Pemhrole Road.—In the township of Head, between lots

1 ad 21, concession A, general repairs were made aggregating about a

mile of grading; and more than half a mile was drained, gravelled and the

road cleared twenty-four feet wide.

Methven Township Roads.—Oak Lake Eoad on the 7th concession was
repaired for over three miles ; three miles were also repaired in the 6th and
7th concessions ; fires caused much destruction on the road after the repairs

were made, making, the inspector says, a road yet unfit for general traflfic.

Monmouth, Sherhoume and Snowdon Roads.—For the expenditure of

the grant of fl,500, thirteen miles and a half of general improvements were
made in the townships above named and reported in detail by the inspector

and understood to be very satisfactory work.

Minden, Lutterworth, Ayisen and Hindon Roads .Si'x.teeii miles of gen-

eral repairs and improvements v\ere made in the several townships referred

to. The detail of work is fully reported by the inspector.

Mississippi Road, Denbigh and Abinger.—A work in the township of

Abinger from lot 17, concess^ion 1 to intersect with the Addington and Den-
bigh Eoad, and consisting of general repairs.

Mountain Grove and Long Lal^e Rood.—About two and a half miles of

grading and improvements were made between lots 6 and 11 on the 3rd and
4th concessions in the township of Olden.

Mountain Road in Miller.—A work from lot 6 to lot 19, consisting of

general repairs.

Morton and Jones Falls Roads.— Three hills were cut down and blast-

ing and ditching on lot 5, concession 6, South Crosby.
Mattawan Township Roads.—From lot 32 to lot 35, concession 6, half

a mile was graded and drained for an expenditure of §150 ; between lots

33 and 34, concession 9, three-quarters of a mile was graded; on the 2nd con-

cession, on lot 31, three hundred and five yards were cut down and improved;
between lots 32 and 39, concession 4, a mile and three-quarters of grading
and general repairs were made, and between lots 25 and 30, concessions 10

to 13, a mile and three-quarters were repaired; about five miles altogether.

Mattawa and Bonjield Road.—In the township of Papineau, general

improvements were made for a half a mile and about three-quarters of a mile
between lots 16 to 26 in the same township was generally gravelled.

Martland Road.—Between concessions 2 and 3, and lots 2 and 3, about

a quarter of a mile was filled in to a depth of about three feet and generally

graded and improved. In the township of McPherson, between lots 2 and
3, concession 2. about five hundred feet of logs, stone and gravel were put



1908 DEPARTMENT OF PUBLIC WORKS. 109

in to make a good passable road. Again, on ^lartland and Scollard I'uad,

half a mile was cleared and graded A\ith half a mile of ditching.

Monettevillc Road.—IJn the oth concession from lots 4 to G, three-

quarters of a mile was graded and half a mile gruhbed and stumped.
Musldow Road.—General repairs in the township of Sebastopol, lots

19 and 20 in the 3rd and 4th concessions, representing about a mile and a

quarter of repairs.

Mount St. Patrick and D'Acre Road.—The repair of two miles in the

township of Brou'^ham on lots 14 and 15, in the 18th and the 19th concessions.

Main Opeongo Line, D'Acre to Davidson's.—In Ciratton township about

tbree miles were repaired on the Opeongo Road.
Mast Road in Bedford.—From lot 14, concession 5 to lot IC. concession

4, Bedford, a mile and three-quarters was repaired.

Mara Township Road (conditional).—Across lots 19 and 21, concessions

6 and 7, and between lots 20 and 21 in the same concession a mile and n

quarter which was opened through green timber last fall was ditched,

grubbed and stumped, making, the inspector says, a good road over the
length mentioned.

Morrison and Rama ToxcnUne.—About three-quarters of a mile of gravel-

ling from lots 5 to T in M. concession.

Monch Road u-est of Sebright.—On the townline between Rama and
Mara west of Sebright about a mile of general work was done.

McKenzie Lake Road.—On the Hastings Road in the township of Sabine,

two miles were generally repaired.

McPherson iXorth Boundary.—The grading and draining of one mile.

McPherson, concession 5 Road.—A mile of clearing and half a mile of

grading between lots 8 and 10 through the 5th and 10th concessions.

North Shore, Lohoro' Lake.—From Perth Road in Loboro', beginning a

quarter of a mile north of Loboro' Lake Bridge, a mile and a quarter was
imj)roved eastward with broken stone and general grading.

Nipissing Junction Road.—Two miles and a quarter were cleared,

graded and drained.

North Bay and Bonfield Road.—Between lot 6. concession 10, and lot

4, concession 7, Ferris, two and a half miles were well repaired, and from
lot 6 to lot 13, in the 11th concession, a mile and a half was graded, drained,

and a twelve foot bridge built over Lavasse Creek.
North Algona, 4th concession 1st Proving Line.—On this road two miles

were generally improved, the work being on lot 5, concession 1, on the 4th
concession, lot 4, and on lot 5 in the 8th concession, with work between lots

24 and 25 in the 16th concession.

On Victoria in Longford.—General repairs.

Olden and Kennebec Roads.—In the townships named, on Parham and
Arden Road, three miles of repairs were made. This is an important road
in that district for general traffic.

Opeongo Road between Plauntz and Foyviount.—Three miles repaired
in the township of Sebastopol.

Opin icon and CJiaffry Locks.—In the township of Loboro' on the boundary

of Storington towards Perth Road, about two miles were well improved, and
th> inspe-'tor says, with another equal grant, a first-class road would be
completed.

Oso and Maberly Road.—Between lots 11 and 12, concession 10, South
Sherbrooke, grading was done with gravelling about half a mile.

Proving Line, Alice, between lots 20 and 21.—Some two miles of repairs.
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Perth E&ad in Bedford.—The gravelling and grading in Bedford from
Bedford Mills to Bucke Lake Bridge, the work being from lot 1, concession

12. to lot 10 between the 12th and 131:h concessions, and representing some
three miles of work.

Perrault Settlement Bond.—Repairs were made, lot 8 to lot 10, con-

cession 12, Gratton, amounting to about two miles, and again in the town-

ship of Gratton, on the Eganville and Perraiilt Settlement Road, repairs

were made over lots 20 to 24 in the 15th concession.

Popineau Roads.—For the sum of $1,500, over ten sections, making
general improvements for about four and a half miles.

Paquette Road.—On 2nd and 3rd concessions, Kirkpatrick, general

repairs were made, including half a mile of stumping and grading.
Perth Road, Bedford Mills to Biirgess.—In the township of Xorth

Crosby, from lot 2 to lot 9, in the 6th and 11th concessions, general repairs

were made—something like two miles.

Parham Village to Parham Station Road.—A road known as Parham
and Titehborne, in the township of Hinchinbrooke. on lot 24, concession 3,

the improvements were mostly in a swamp. Altogether, the inspector inti-

mates, about a mile and a quarter of work was performed.
Pembroke and Eganville Road.—In the township of Alice, two miles

and a half were repaired, a portion being on the 2nd concession, and about
a mile on the 6th concession. A mile was also improved from lot 9, conces-

sion 5 to lot 10. concession 6, with other improvements between lots 15 and
16 on the 3rd Proof Line.

Petaicaica toivnlirie and road.—A new road was opened across conces-

sions 7 and 8, Xorth Algona and some two miles of repairs made across lots

19 to 24 in the township of Alice.

Pevihrohe and Beachhurg Road.—In the township of Westmeath,
between lots 19 and 22, Range B, about 3 miles were gravelled.

Pemhrohe and Mattaica Road.—Four miles and a half of general repairs

in the townships of Alice, Stafford and Xorth Algona.
Palmer Rapids and Qiiadville Road.—In the township of Raglan,

between lots 29 and 32, in the 13th concession, grading and repairing was
done and required on account of wash-out by the Madawaska River freshets.

Perranlt Road.—About a mile of improvements and repairs were made
in the township of Gratton.

Ouadv/Uc and Jcu-cllrille Road.—In Raglan township across lots 27 and
28. in the 4th concession, half a mile of road was opened.

Ramsay 2nd concession Road.—Between concessions 2 and 3 on lot

3. a road was opened and graded, and with other work represents over two
miles.

Road between Opeongo Line.—About half a mile of work cutting down
a hill and building practically a new road on the 10th concession of the
town-^hip of Adamston.

Road between concessions 6 and 7, Hagarty.—About a mile was opened
through a swamp and generally corduroyed. General repairs were also made
across lots 15 to 20 in the 6th and 7th concessions.

Road from Rocl-ingham to Snahe River.—A new road opened in the

township of Raglan, lot 27, concession 4, to lot 24, concession 3, including

cro s-waying of a swamp through the 3rd concession—about a mile of work.
Rattar and Hxigel Tnwnline.—Stiimping and grading on lot 4, conces-

sion 5. representing something like a mile of repairs.

Richmond township Road.—A work chiefly between lot 13 and 14. con-

cession 8, Richmond, representing about half a mile.
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Ross 1st ami 4th concessions.—In South Al«i:ona on Lake Dore Itoad
across lots 26 and 28, concession 18, peneral improvements were made.
Eepairs were also made on the Cobden and Eganville Road.

Ranlin Road.—On the 24th concession of AVilberforce, from lot 2 to

lot 5, a mile was grubbed and waterways opened; about two and a quarter
miles were also repaired.

Rolph Toicnsliip Road.—General repairs of some two miles.

Rama, concessions L and M.—About three miles of gravelling wiis done
01) the concessions named.

Stafford Rockl.—Between lots 3 and 4, concessions 4 ;ind 5, general
griiding was done. On the 3rd concession, lots 4 and 5 to G and 7, excellent

repairs are reported; and on the 16th concession of the towushii) of Alice,

on lots 17 and 18, across concessions 15 and 16, about a mile was improved.
Side Line from Bromley Line to Concession A.—An estimated length of

a mile was generally improved.
Side Line northward from Gore Line.—In the township of Westmeath,

from lot 3 to lot 6 in the 22nd and 23rd concessions, a mile of gravelling
and other repairs were effected.

Second Line, tounship of Stafford.—Grading and gravelling was done
and good work reported on the 3rd concession of Stafford, between lots 4

aiui ;'), something like half a mile.

South Algona Road.— On this main road in North Renfrew, eight miles

of general repairs were made.
Stanhope and Laxton Road.—Two miles were graded and improved

from lots 7 to 14, concession Stanhope; on Peterson Road half a mile was
generally repaired. General grading and improvements were also made
between lots 20 and 28, and upon lot 8, through concessions 7 and 9, a mile
was well graded, representing altogether about five and a half miles of jren-

eral work.
Somerville and Bexley Roads.—In the townships referred to, for an

expenditure of about §1,200. eleven miles were repaired, the municipality
giving §200 in addition towards the work,

Sheffield and Hungerford Town Line.—A short road was opened across

lots 19 to 22 for the convenience of settlers, the length being about a mile
and a half.

Snow Road, Ompath to Lavant Road.—Half a mile constructed in the

township of Palmerston and some two miles of repairs made on existing roads.

Springer and Caldwell Toirn Line.—In the township of Caldwell, a mile
and a quarter was cleared from lot 4 to lot 2, concessions B and 1, and a

quarter of a mile graded.

Sudbury Blezard Road.—An estimated length of four miles was well

improved on this main highway.

Sturgeon and Tamagami Road.—In the township of Gilleon. a mile and
a half was graded and improved between lots 2 and 8. concession 2. A mile
and a half of grading and clearing was done in the township of Crerar from
lot 1 to lot 4 in the 7th concession. In Springer and Field townships there

were two miles of gravelling. In the township of Badgerow, across lots G

and 8. concession 6, a mile was gravelled and drained, and from lots 2 to

5, concession 5, a mile and three-quarters was repaired and graded. In
Gibbons township, three-quarters of a mile was cleared and graded between
lots 4 and 5, concessions 1 and 2, and in the township of Crerar, lot 1, con-

cession 2 to lot 4, a mile and a half was well opened, representing some ten

miles of practically new work.

8 P.w.
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Smoky Falls, Grant and Bidal Road.—In Springer township, three-

quarters of a mile of new road was opened from concession 5 to concession
•3, Field, with gravelling for about a mile. Another mile in the township
of Field on lots 3 and 4, concessions 5 and 6 was improved with a quarter
of a mile opened, and another mile and a half was graded and largely
gravelled from lot 1, concession 1, Field, ending at lot 10, concession 2. in
the township of Grant.

Scollard XortJi Town Line.—General repairs for an expenditure of $200
—about a mile of work.

Seventh Concession, Hagarty, between lots 7 and 12.— About a mile
of repairs.

Sherwood, 6th concession from the boundary of Hagar.—Repairs over
something like a mile.

Shamrock and CaJahogie Road.—In the township of Bagot across lots

19 to 22 in the 12th concession, general improvements were made amounting
to about a mile.

South Mountain Road, Brougham.—About a mile and a quarter of gen-
eral improvements were made across lot 5, concessions 8 and 9 in Brougham
township.

Second Proving Line, Hagarty.—About a mile and a quarter of grading
and draining, very satisfactory, on lots 10 and 11 in the 3rd and 4th conces-
sions.

Sherwood, between lots 10 and 11.—General repairs.

Sixteenth concession between Hwgarty and Brudenell.—About two miles
were well improved.

Springtown and Burnstown.—A work in the township of Bagot in the
1st and 3rd concessions across lot IT, consisting of general repairs.

Sullivan Road to Shamrock.—A work in the township of Admaston across
lots 9 to 12, in the 11th concession, consisting of general improvements for

two miles.

Sydenham and Loboro' Lake Road.—In the township of Loboro' from
lot 4 to lot 8 in the 1st concession, a mile and a half was graded and gravelled.

Sunbury and Wa<hburn Road.—In the township of Storrington, general
repairs were made, chiefly in gravelling, grading, and cutting down hills for

the general improvement of the road.
Sunbury and Batter.<ea Road.—Two miles were well improved from lots

5 to 11, concessions 8 and 9 in the township of Storrington.
Town TAne between South Algona and Grattan.—From the 22ud conces-

sion to Eganville on the above townline general repairs were made over about
two miles.

Third Concess.non Road, Hagarty.—About a mile and a half of general
repairs across lots 16 to 19, on the said concession.

Tamworth, Wagcrville Road.—In Sheffield township between lot 11,

concession 15, and the same lot in concession 13, about two miles of grading
and ditching was accomplished.

Tyendenaga, 9th and 10th Concession Road.—From lot 37 to lot 39, con-

cession 9 to Richmond Boimdary three-quarters of exceptionally good work
was done.

Tou-n Line of Ross and Horton.—General repairs over something like a

mile.

Victoria Road between Victoria Station and Uphill.—On the east

boundary of Garden between lots 11 and 14 through a swamp a good deal of

work was done, and on the same boundary across lots 6 to 10, about a mile of

substantial improvements were made.

8a P. w.
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Whelan Road from Ashdod.—About three miles of work is represented
in this case, two miles being across lots 7 to 11, concessions 7 and 8, Admas-
ton, and other general grading was done from lot -1 to lot 5 in the 8th con-
cession.

Wilno and Rockingham Road.—In Hagarty township, lot 34 to lot 2,

in concessions 1 and 2, hills were cut dowu and gravelled, and on lots 33 and
34, Eange A. to the 1st concession, same two miles were improved, opening
a good road from Wilno Station to the G. T. Hallway on the Opeongo Road
leading to Itockingham.

11 iddifidd Townsfiip Road^.—Repairs were made over nine dili'erent

sections in the township of Widdifield aggregating about six miles, in addi-
tion to which a new road was opened in Chisholm through lot 14, concessions
A and B for about half a mile.

II iirrcn and Hugcl Road.—Two miles of general repairs with drainage.
Warcn and Marhstay Road.—In the township of Ratter, two miles were

graded of a new road opened from lot 5 to lot 9 in the 3rd concession. Another
mile was repaired on lot 2 from Warren to the 3rd concession.

Wcstport, Clarendon and Mississippi Road.—From lot 11 to lot 10 in

concessions 4 and 6, repairs were made for four or five miles.

Wollaston Toicnsliip Roads.—Two miles and a half were improved
through concessions 6 and 8, lots 12 and 13, and across lots 22 to 28, con-
cessions 5 to 8, further repairs were made,—some four miles altogether.

^yolfc Grove Road.—In Xorth Lanark, in the township of Ramsay,
through lots 17 and 16, concession 5, and lots 20 and 21, concession 6, new
work was done throughout representing about a mile.

Wi/Iie Road.—Over lots IG and 17, concession 5, more than a mile was
repaired, with about a mile of work on Wylie and Buchanan Road, lot 9 ju
the 2nd concession, all in the township of Wylie.

Wilherforce, 6, 8, 14 and IS concessions.—In the above township and
concessions mentioned about five miles of general improvements were made,
with one half mile of new work.

Westmeath Road.—On Bromley Line to concession A. across lots 6 to

10, and from A. to concession 2, a mile was gravelled and graded.

Temiskaming District.

Armstrong Roads.—In the above township between lots 4 and 5, con-

cessicms 1 and 2, about two miles were opened: and between lots 10 and 11
across concession 4, a mile and a half. Between concessions 2 and 3. lots o

and 6, another half mile was opened and between concessions 1 and 2, and
lots 1 to 10, two miles were opened, ditched and drained for half the general
roadway ; in this case the inspector reports 72 days of gratuitoiis labour given
by the settlers. Two miles of ditching and grading was also done on the

Armstrong and Hilliard Road in the township of Hilliard from lots 2 to 7 in

the oth concession and includes about two hundred feet of pile bridging.
Boston Road.—Six miles and a half were generally improved between

White River and Larder Tioke City and five miles and a half cut out. crubbed
and improved from about five and a half miles from Dane to within two miles

and n. half of White River.
Beanchamp and Hemrood Toirnline.—About a mile of stumping, ditch-

ing and grading between lots 1 and 4 on the townline mentioned, and rncludes

a bridsTf^ one hunrlrerl and thirty feet Ion? and two smaller ones.

Brauchamp Road.—Between lots 4 and 5 across concession 5. then west

through concessions 5 and 6 to lot 3 in Bryce. five miles were improved.
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Beauchamp and Dach, between Lots 10 and 11, Concession 6, 1 and 2.—
On the line between lots 10 and 11, concession 6, Beaucliamp, and 1 and 2,

Dack, a bridge across Sunday Creek was built and was a king post structure.

Fourteen culverts and a large quantity of side bill cutting was done making
a good road for, the inspector says, winter traffic. Also between concessions

4 and 5, nortb one mile, then west to lot 12 on the 5th concession, about a

mile was ditched and generally crosswayed, with many other necessary

improvements.
BucTce, between Lots 6 and 7, Concessions 6 and 1, Dyjnond.—

Two miles of general grading across concessions 1 and G, Dymond, and
between lots 6 and 7, some two miles altogether.

Biicl-e and Firstbrool-e Road.—In the township of Bucke, half a mile
was graded and well improved. Another mile was repaired with stone and
some necessary ballasting.

Brethour Road between lots 6 and 7

.

—The clearing and stumping through
concession 5 and 6 across lots 6 and 7, and largely filling in washouts caused

by some changes in the direction of a creek which interfered with the road

location. The work represents about three miles of repairs.

Bucl-e 2nd Concession.—Between lots 9 and 10 about three-quarters of

a mile was opened and gravelled.

Chamberlain Township Road.—In the 2nd concession, lots 8 to 12, one

hundred rods were graded, with sixteen culverts and a bridge costing about

§600.
Chamberlain Road, north from Englehart.—The ditching and grading

of half a mile in Evanturel, and across concession 1 and part of concession 2
in Chamberlain, work was done; three culverts were put in in the township
of Evanturel and sixty rods of cross-waying laid in the 4th and 5th con-

cessions with grading on the 3rd and 4th concessions.
Chamberlain and Savard Line.—Some six miles were repaired in Cham-

berlain and Savard ; a large portion was graded and well opened through
Mud Lake.

Charlton and Englehart Road.—In the township of Dack, lots 10 to 7,

concession 5, excellent repairs were made and some seven miles altogether
were opened and improved.

Casey and Harris Town Line from VJhite River west.—On the road named
from lot 9, chopping and repairs were done throughout the length including
eighty rods of ditching.

Daclc, between Lots 2 and 3, Brethour south.—Between lots 2 and 3, con.

cession 2, ending betwen the same lots in the first concession, the whole
length was graded, with a large amount of cutting and the introduction of

seven long culverts and reported as done in a good and workmanlike manner.
Evanturel, between 3rd and 4th Concessions Road.—About two and a half

miles were repaired including half a mile of crosswaying and half a mile of

new road opened in concessions 8 and 9.

Evanfvrel, beticcen Concessions 8 and 9 and Concessions 4 and -5 Road.—
Several hills were cut down and reduced and graded iipon approaches to

bridges in the township with the necessary general grading.
Fitzpatricl- Bay Road.—Three and a half miles were repaired from

Larder to Fitzpatrick.
Hudson and Kerns Town Line.—About a quarter of a mile of cutting was

done upon a heavy hill. Owing to fire which destroyed about a thousand
yards of timber upon the road, less work was done than had been anticipated.

Hilliard and Horlcy Town Line.—Erom lot 1 to lot 8, going east to "White

River some two and a half miles were stumped, graded and ditched through
a muskeg. Eepairs were also made between lots 4 and 5 in the 2nd conces-
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sion, and in Hilliard across lots 5 and G in the 2nd concession half a mile
was opened.

Hcnivuod and Cain Road.—In these townships, from lot 8, Henwood,
in the 5th concession to lot 7 in the 5th concession of Cain, one hundred rods

of crosswaying was covered and extensive improvements were generally made
in grading, ditching and the building of culverts and bridges, covering a

length of about 5 miles.

Henwood and Kerns Tounline.—Three miles were opened and three
miles improved, namely, from front of lot 3 to north townline three miles of

improvements were made and on lot 3, concession G, three miles were opened
and sufficiently improved to give settlers a road to the Temiskaming and
Northern Ontario Railway.

Harley and Casey, between Concessions 3 and 4.—From lot 9 Harley,
ending at lot 3, Casey, on the said concession line, about a mile and a half

of gravelling, grading and ditching was done, and with other improvements
represents about three miles of work.

Hilliard Township Roads.-—About three-quarters of a mile was opened
the half width, and with stumping, grubbing and ditching, including a con-

siderable quantity of bridging represents about three miles of improvements.

Hilliard and Armstrong Town Lne.—Work done on a contract. Three
miles completed between Hilliard and Armstrong, south from the north
boundary, and again from the same townline from Thornloe North, three
miles, six miles altogether.

Harley and Casey Townships, between Concessions 4 and 5, Xortli Road
east.—Four miles were well opened in the above townships for half the width
of the general road, and has been made serviceable for public use.

Hudwn Bridge, Lot 6, Concession 6.—A trestle bridge erected with two
abutments and ten rows of piles driven ten feet making seven spans of sixteen
feet, and all covered with two and a half inch planking.

Ingram, Concession 4, Road.—Between lots 1 and 4, in the 4th con-

cession, something like a mile was opened half width and the length graded,
witJi good drainage.

Ingram South Boundary.—Balance of account of last year upon the con-

tract on the towline between Hilliard from Blanche liiver to the township of

Brethour for three and three-quarter miles at S390 per mile.

Keys Road, Harris and Ca.sey.—Between lots 6 and 7, concession 6,

Harris, to lot 9, concession 2, Casey, three hundred and thirty-five rods of

crosswaying were laid, and a mil^ ()f ditching upon each side with the cover-

ing of the crossway, and outlet drainage.
Marter TounsJiip Road.—A mile of work was done by grading and

ditching and covering of a bridge, one hundred and ten feet long. Culverts

were extended and many others constructed represeting about three miles

of work.
Montreal River Roads through Bryrc.—Over twenty miles were opened

as a winter road.

Otter Creel- Road.—In the townships of Brethour and Hilliard from

between lots 2 and 3, Brethour, north a quarter of a mile, thence west one

mile to Hilliard, and again on the townline half a mile making and opening

a mile and three-auarters forty feet wide and stumping and grading same.

Pacaud and Chamberlain Town Line.—A quarter of a mile on a hill on

the townline named with other work represents a mile of new road opened.

Repairing Old Roads.—Some thirty-three miles were repaired on Hailey-

burv and West RoacL townline of Evontnrel and Earlton and elsewhere.
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South Boundary of Marter.—Between the townsliips of Marter aud
Evanturel from lot 10 to lot 6 of the latter township into the township of

Englehart, a mile and a half of effectual repairs were made.

Savard and Rohillard Town Line.—A work between the townships named
along lots 5 to 10, the entire length, about three miles was graded and ditched.

Sasaganil-a Lahe Road.—A mile and a half of improvements were made
in the townships of Coleman and Bucke in the town of Cobalt.

Silver Centre Road.—Two miles were opened and well improved.

ToTnstown Road North.—General crosswaying, ditching and improve-
ments were made in the townships of Marter and Evanturel with three and a

half miles of repairs from Larder Lake to Fitzpatrick Bay, altogether about
six miles.

Wright' s Creeh Road.—In the township of Casey, lot 6, concession 5 to

lot 9, concession 4, three-quarters of a mile were stumped, graded and ditched.

Thirteen culverts were constructed and four bridges covered with plank, repre-

senting about three miles and a half.

Geneeal.

Uyon Drainage Roads in the Rainy River District.—Over $9,000 was
spent in opening about 12 miles and a half of drains, the average price being
about S2.00 per rod.

XJyon New Short Roads, Bridges and Repairs.—14,702.38 was spent

upon 14 or 15 various roads in various districts in the Province and reported

generally in the general divisions and shown fully in the public accounts.
New Trunh Roads.—The greater portion of this expenditure was the

opening of a road between Elk Lake to Gowganda under a contract for 30

miles at $75 per mile. Two miles of grading and general construction was
done on the Sudbury, Blezard Valley and Hutton Yalley Road, and three or

four other miles elsewhere.
Sudhury-Soo Trunin Road.—About 61| miles were opened on this road

under contracts of record in the Department and shown on the plan in con-

nection with the work.

SrPPLEMEXTAET E STIMATE S .

Eagle River Road in Aubrey Township.—A road a mile and a quarter

in length was opened and well constructed and the work is largely on lot 19,

con. 6, Aubrey.
Northern Road in North Algoma.—In the township of Aberdeen, lots

1 and 2, concessions 1 and 3, grading and gravelling and other work was
done, making two miles of excellent road.

Road on section line hetween sections 3 and 4, Korah, and 9 and 10,

Awenge.—Some three miles were generally improved and ditched for a con-

siderable distance through a rough and stony section.

Road hetween section 25 and 26, Korah.—One hundred and sixty-five

rods were opened ^and ditched upon each side. Two hundred and sixty rods

were also opened forty feet wide and grubbed to a width of 28 feet.

North Prince Roads.—Half a mile was opened through virgin forest

twenty feet wide on the blind line of section 28.

Rood hetween Fenwicl- and YanKoughnet.—A mile and a quarter was
graded and generally improved.
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Dunn's Valley Road, Township of Fenwich.—About half a mile was
opened and make generally passable.

North Sherhroohe Road.—On lot 13, concessions 2 and 3, the renewal
of a worn out bridge was the chief work involving one hundred and eighty
feet of filling to an average depth of eight feet.

Wainwright Road.—In the above township through concessions 1 to G,

three miles were repaired. The road from Dryden to the railway-, on account
of heavy traffic had become impassable and the repairs made were a necessity.

The road is now reported to be in fairly good condition.

Anderson Road.—From the main road in Kenora between lots 3 and 4,

concession 7, Jaftray, a mile and a half of excellent improvements have been
made according to the inspector's report.

The total expenditure is furnished in detail by the Accountant.

I am, Sir,

Your obedient servant,

Henry Smith,
Superintendent, Colonization Roads.
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SUMMARY OF EXPENDITURE ON COLONIZATION ROADS AND BRIDGES
IN THE YEAR 1908.

North Division.

Name of Work. Expenditure.

Aberdeen Road (from Galbraith to Northern Road) S500 97
Aberdeen Road (Concession 6, Road and Bridge) 299 33
Anderson Road 491 59
Allan and Gordon Township Road (Coburn Section) 301 25

Allan and Gordon ToAvnship Road (Wilson Section) 200 24
Aesiginack Municipality By-law 700 00
Atikokan Road ". 483 51

Alberton Municipality By-law 2,000 00
Aweres Road 800 76
Balfour Township Road 498 02
Bright, Concession 4 to Dean Lake 400 00
Bright Additional Road 499 65

Bruce Mines and Nesterville Road 395 58
Bruce Mines Road in Plummer 496 94
Bright between Lots 10 and 11 498 04
Blind River Roads ( Fallu Sectionl 800 32
Blind River Roads ( Duchene Section) 207 00
Bass Lake Road in Kirkwood, Con. 3 520 10

Bridge Concession 4 in Galbraith 320 92
Blake North, Town Line Lots 8 and 9 399 23
Blake Township Road from Fort William 2,400 00
Billings Township Road 350 21

Bidwell to Manitowaning Road 300 74

Billings ]\Iunicipalitv Bv-law 700 00
Barrie Island Roads . .

.'. 201 30
Ball and Shenston Road (opposite Section 29) 490 00
Burriss and Carpenter Town's Line 1,002 25
Burriss 5 and 6 Concession 299 82

Blue, Pratt and McCrosson (Forks Section 982 55
Batchawana Road 500 00
Blue, Pratt & McCrosson (Nolan Section 3,000 00
Blue and Curran Town Line between 17 and 18 of Blue 996 80
Bellevue Road 499 57
Centre Line Road, Plummer Additional 518 58
Campbell Creek Bridge 297 36

Carnarvon Municipality By-law 700 00
Cockburn Island ( conditional ) Road 150 00
Carnarvon Township ( Elliott Section) 250 00
Carnarvon Township (Hopkin Section) 198 68

Carnarvon Township (McDonald Section) 151 00

Campbell Township Roads (Sloss Sec. ) 597 74
Campbell Township ( Dougherty Sec. ) 50 25
Campbell Township (Langtry Sec. ) 75 48

Campbell Township (Yanmeer Sec. ) 75 00
Creighton Township Road 999 23

Carpenter, Lots 6 and 7 1,299 40

Conmee Township Roads 799 71

Chappie Municipalitv Bv-law 1,000 00

Dean Lake Road 298 72

Day Mills Road 503 26

Dowling Township Road 502 77

Desbarats and Bruce Mines Road and Bridge 400 00

Day and Thessalon Road 300 00

Dawson and Robinson Townships (Irwin Sec. ) 299 96

Dawson and Robinson Townships ( Colgan Sec, ) 173 97

Dawson and Robinson Townships (Cook Sec.) 124 99

Drury, Denison and Graham By-law 536 00

Dobie, 4 and 5 Concession 725 10

Dilke Municipality By-law 579 84

Dorion Township Road 824 50

Dawson Road and Bridges 913 51

Dilke and Ellis, Sections 34 and S5 984 09

Dunns Side Road, Township of Fenwick 200 00

Eagle River Road in Aubrey .' 528 90
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Name of Work. Expenditure.

Espanola Roads ( Fisher Sec. ) S34S 61
Espanola Roads ( Mulvany Section) 1.50 15
Emo Municipality By-law 1,(X>» 00
Emo and Devlin Road 1.3S4 19
Fourth Concession of Howland 301 Ot»

Fort Frances, Mclrvine and Miscainpbell (Ellis Section) 476 67
Fort Frances, Mclrvine and Miscampbell (between Sections 29 and 32 and 30 and

31 ) .SI 7 50
GalDraith 4 and 5 296 16
Gough Township 3(X) 00
Gladstone, Concession 5 499 71

Galbraith. 3 Concession :i(Jo 25
Gould and Parkinson Road 500 00
Gray's Road to Lake Onaping 800 90
Grading Massey Bridge Road 149 66
Grinesthorpe Road 304 75
Gordon and Allan Municipality By-law 700 00
Gorham and Mclntvre Road 500 SO
Gillies, Lybster, Strange and Marks of 1904 1,4(W 'M
Gillies, Concession 1 and 2 200 00
Gillies and Scoble Town Line 2(X) 00
Goulais Bay Road 1,998 76
Goulais Bav Government Road in Fenwick 149 75
Hallam Township between Lots 9 an<l 10 5<16 24
Hallam Township ( Caldwell Section )

". 4;»9 95
Hallam Township (Stinson Section) 492 26
Hilton Township, 15 Side, G to 1 302 63
Hallam, Concession 1 275 49
Houghton, Wells and Gould Roads 502 99
Hilton Municipality By-law 1,000 00
Howland Municipality < Ferguson Section ) 400 56
Howland Municipality (Stephens Section) 152 82
Howland Municipality ( Cathcart Section) 150 00
Howland Municipalitv Bv-law 700 00
Haviland and Fenwick Road 299 62
Iron.Bridge and Parkinson Road 5tX) 04
Isbester and Bar River Road 30<) 00
Jocelyn Township Road 750 48
Johnston and Tarbut Boundary Line ( McLeod Section) 251 58
Johnston and Tarbut BoundarV Line (, King's Section) 245 29
Jaffrev Roads ' 391 73

Kehoe Township Road 287 50
Keating Location to Bruce Mines 501 24

Kagawong to Gore Bav Road 4<>0 88

Killarnevand Rutherford Bridges 300 00

Kingsfnrd, 10 and 11 872 00

Kingsford, 6 and 7 510 25

Kingsford. 2 and 3 Con 606 13

Korah Township Roads 600 00

Lumsden Township Road 594 SO

Lefroy Section, 16 and 22 300 »;5

Lacloche Creek Bridge 250 00

Laird Township ( Murray Section) 301 78

Laird Township (Grainger Section) 300 77

Laird Township (Hollingsworth Section) 3(K3 00

Lee Valley Road in Hallam 500 05

Leeburn and Eraser Settlement 507 02

La Vallee and Burriss Road 991 04

La Vallee and Fort Frances Road 1,**97 66

Little Forks and Vallee Road L9S0 77

La Vallee Municipality By-law 1,000 00

Lybster Township Bridge **9 ii^ 89

Massey Mine Roads (Strain Section) 247 92

Massev Mine Roads ( Brown Section) 250 59

Massev Bridge Road 699 28

Mav and Salter Town Line Road -1^ 2:3

May Township, 5 and 6 j^\
"•*

Marsh River and Dean Lake in Patten Tp 516 98

Manitowaning and Little Current (Lewis Section) ~0S 6.3

Manitowaning and Little Current (Burnett Section) 199 5

<
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Name of Work. Expenditure.

Meldrum Bay and Gore Bay Road $1 ,010 29
Mills Township and Burpee Road (Beckerton Section) 149 75

Mills Township and Burpee Road (Bailey Section) 100 00
Mills To:vnship and Burjiee Koad (Campbell Section) 150 35
Mills Township and Burpee Road ( Robinson Section) 398 59
Miscampbell Roads 788 95
Morlev Municipality Bv-law 600 00
Mather and Dobie town Line 809 99
Mather between 5tli and 6th Concession 400 50
Marks Township Road from Lybster 300 00
Mine Centre Road and Bridge". 999 61

Morley between 23 and 24 398 52
Michipicoten Mining Roads (Reed Section) 1,525 84
Michipicoten Mining Roads (Ross Section) 499 48
McKinnon Township Road 300 00

McPhee Valley Road 301 08

Northern Road from Thessalon 962 96
Northern Road 902 06

Neebing Road from Gore Street 861 51

Nairn Township Roads
.

, 700 00

Nepigon River Road 361 33

Nellis between Lots 4 and 5 400 50

Nellis and PatuUo Town Line and Bridge 1,000 49

North Prince (Wilson Section) 124 25

North Prince ( Armand Section) 199 65

Otler Tail and Gordon Lake Road 501 40

Oliver Township By-law 350 00

O'Connor Township Bv-law 675 00

Plummer, 3 and 4 Roads ( Kay Section) 266 46

Plumn:er, 3 and 4 Roads ( Lawrence Section) 300 00

Plummer, 3 and 4 Roads ( Burden Section) 251 00

Plummer, Additional By-laws 1,550 00

Patton, Lots 9 and 10, Concession 4 (Rutledge Section) 300 31

Patton, Lots 9 and 10, Concession 4 (Hammell Section) , 390 68

Potomac River Road and Bridge 498 62

Parkinson and Montgomery Road 400 46

Paipoonge, Lots 15 and 16 401 25

Poplar and Gore Bay Road 500 50

Providence Bay and Kagawong 600 02

Providence Bav and Michael's Bay Road 299 00

Patullo, Sections 5 and 8 391 21

Patullo, Sections 3 and 4 998 80

Pearson Township Roads 400 00

Princg Township Roads 700 76

Park Township, Sections 3 and 4 300 37

Pennefather and Korah Town Line 497 43

Rock Lake Road in Plummer ' 500 24

Rose, between-Sections 18 and 19 500 70

Ravside Township By-law 1,100 00

Rose and Kirkwood Road 499 97

Richardson and Tait Road ' 999 91

Rosebury and Shenston Town Line 388 66

Road on Section Line 3 and 4 and 9 and 10 of Awenge 750 42

Road between Sections 25 and 26, Korah 500 00

Road through Sections 33 and 34 in Prince 400 04

Road Sections 26 and 27, Korah . 749 67

Road Sections 1 and 12 502 74

Road to Goulais Bay Road (extension of Bellevue Road) 476 17

Road between Sections 16 and 17, Tarentorus 500 34

Roads Section 19 and 30, Tarentorus 500 00

Road through Fenwick and YanKoughnet 499 75

Repairs to Magpie Bridge, IMichipicoten 40 00

Salter, Sections 28 and 29 300 00

Spanish Township Road to Armo Settlement 500 46

Sowerby and Kirkwood Road 504 51

Salter, Sections 33 and 34 500 00

Salter, Sections 20 and 21 294 52

Sugar Lake Road in Walford 500 00

St. Joseph Township By-law 500 00

Scoble, 10 and 11 495 00
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Name of Work.

Sandfonl Township Road Deviation
Sandtield Mills to McCullough Road
South Bay to Five Corners Road
Sandfield Township ( Young Section)
Sandtield Township (McCutcheon Section)
Sandtield Municii)ality
Silver Mountain Road and Bridges
Sand Bay Road
Strange Township from York Siding
Shenston North Town Line
Sudburv Soo Trunk Road (Sec. No. \, chopping and clearing Mile Poet 5-10

'' " " 2,
•• '• '• 10-20

3
4 <f

20-26
" 2H-33
" 33-44
" 44-50
" 50-60
" 70-78

Serpent River to

Expenditure.

§352 11

30« 65
399 95
449 19
150 as
150 25

1.196 53
355 69
200 00

1,986 68
1,250 00
2.4,Sl 00
508 98

1.438 01

1.680 00
1,476 00
1,656 00
l,y<)l 62

Spragge Station
Sudbury-Soo Trunk Road (Sec. No. 10, cliopping and clearing Spragge to Algoma

Mills

Sudbury-Soo Trunk Road (Sec. No. 11, chopping and clearing Algoma Mills to
Blind River

Sudbury-Soo Trunk Road (Section No. 1, grading road)

'• " grading from Blind River south
Sudbury Soo Trunk Road, Grading Section 4
Sudbury Soo Trunk Road, Grading Section 5

Sudbury Soo Trunk Road, Concrete Work
Sudbury Soo Trunk Road, Survey
Sudburv Soo Trunk Road, Advertising, Contracts, etc

Thessalon Tp. By-law
Tarbut and Johnston Tp. Roads (McKinnon Section)
Tarbut and Johnston Tp. Roads ( Rouswell Section )

Tarbut and Johnston Tp. Roads ( Robinson Section )

Thessalon Road, Lefroy Township ( East End)
Thessalon Koad. Lefroy Township ( West End)
Tehkuinmah Municipality By-law
Tehkuinmah Roads
Tait and Mather Town Line
Tait and PatuUo Town Line
Boat Service, Blue, Pratt and McCrosson Road
Tarentorus By-Law ( Roads )

Vermillion River Road, Fairbank
Wells Township Roads, 3rd Concession ( Pringle Section )

Weils Township Roads (N. Ansley Section)
Wells Township Roads (C. Ansley Section)
Wainwright Road
West Bay Roads
Worthington Road Bridges '.

Walker's Road in Haviland
Woodiatt South Boundary Road
Zeland Township, Concession 5

Draining Rainv River Roads, Draining across Section 15 of Crozier and McKelvie
Creek .

."

Draicing Rainy River Roads, Fort Frances, Mclrvine and Miscampbell Drain
Draining Rainy River Roads, Ijivalle Creek and Drain
Draining Rainy River Roads, Draining Sees. 26 and 27 Tp. of Lash, and Armstrong

Creek .

.'

Draining Rainy River Roads, Drain. 6 and 7, Carpenter and Dungey's Creek
Draining Rainy River Roads. Bartley's Cr^k and Drain
Draining Rainy River Roads, Tait and Mather Town Line Drain
Draining Rainy River Roads. Drain, Ix)ts 10 and 11, Concession 3 of Burriss

Draining Rainy River Roads, Drain, Lots 8 and 9, Concession 5 of Burriss

Draining Rainy River Roads, Drain, Town Line of Mather and Dobie
Draining Rainy River Roads, Drainage Survey
Inspection North Division
Inspection Balances, 1906
Road Machinery, Eton Township, Grading Machine

1,929 00

1,815 84

1,936 80
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Name of Work.

Road Machinery, Algoma District, Graders and Machinery
Road Machinery, St. Joseph Township, Grading Machin
Road Machinery, Sudbury Soo Road, Graders, Scrapers, Rooter Plows, etc.

West Division.

Armour, 10 Side Road
Armour and Ryerson Boundary Line
Brunei and McLean ( Brunei Road from Lewis' Corners
Brunei and McLean ( I^ake Shore Road)
Baxter-Gibson ( Lot 13, Con. 2, Baxter)
Baxter-Gibson ( Gibson Road)
Baxter-Gibson ( Lamereau Section)

Beveridge Hill and Road
Burk's Falls Road to Sand Lake
Bethune, 8 Con. Road
Blackstone Road in Conger Township
Byng Inlet Village to Station Road
Balkwell Road
Booth Line Road
Cardwell-Chaffey Roads (North Cardwell Road from Lot 20)

Cardwell-Chaffey Roads ( Huntsville and Hoodstown )

Cardwell-Chaffey Roads (Wilson's Hill, Lot 26, Concession 8

Cardwell-Chaffey Roads (Lot 13, Concession 7, North to Shannon's
Chapman, Con. 11

Commanda Lake Road '.

Chapman, Con. 11 to Boundary Line of Lunt
Chapman Road and Bridge
Christian Valley Road, Nipissing Township
Chisholm and Himsworth Town Line
Centre Road, McKellar
Chapman Township By-law
Draper-Ryde Roads (Draper Township, from Morrow's Cor. )

Draper-Rvde Roads ( Ryde Centre, from Lot 5, Con. 7)

Draper-Ryde Roads (Ryde, Lot 25, Concession 8)

Dillings and Port Carliiig Road
Distress Road in Strong
Franklin and Sinclair ( Portage Road to Canal)

Franklin and Sinclair (Oxtongue Road)
Franklin and Sinclair ( Wood Road)
Franklin and Sinclair (Sinclair and Franklin Town Line, Lots 4 and 5)

Franklin and Sinclair (Gillside and Grassmere from Lot 30. Con. 14, Franklin. ...

Franklin and Sinclair (Line between Lots 10 and 11, Concession 15 in Franklin. ..

Ferguson and Burpee Road
Ferris and Himsworth Town Line
Goose Neck and Whitestone Valley Road
Great Northern Road, Hagerman and Croft

Great North Road in Ferguson
Gully Bridge, near Broadbent, McKellar
Himsworth, Con. 6 and 20 Side Road
Himsworth, 10th Side Road
Himsworth, 25th Side Road
Himsworth, 6th and 7th Concessions

Himsworth, 17th Concession
Himsworth, 4th Concession, Lot 3

Himsworth, 5th Side Road
Himsworth Road
Himsworth Road into Laurier, Lots 5 and 6

Healy and Orange Valley Road and Bridge
Hagerman to Lot 35, Con. 8 -g,

Humphrey Township, Maple Lake and Rosseau Roaa
Joly and Strong, 8th and 9th Concessions

Morrison and Wood (Morrison Tp., between Cons. 3 and 4, to Con 10)

Morrison and Wood (Wood Tp., Long Point Road, from 3rd to 6th Con
Morrison and Wood (Gov. Road, from Clear Lake to Boundary of Wood)
Medora and Port Carling (Peninsula Road from Bruce Lake north)

Medora and Port Carling (West Joseph's Road, from Foster Bay north to

Boundary
Medora and Port Carling ( Glen Orchard to Bala)

Expenditure

.

$727 92
250 00
855 31

$182,945 44

249 93
200 04
350 61
101 75

299 99
249 29
150 00
200 03
500 00
299 84
299 00
965 10
404 00
599 94
200 75
358 40
101 25
101 50
300 46
248 68
300 03
483 09
400 66
300 00
404 12
200 00
400 50
194 50
200 55
200 20
200 00
149 83
149 00
100 00
154 32
180 60
209 40
502 00
248 00
404 53
714 45
301 66
298 73
297 49
300 05
200 29
300 05
300 87
250 14

200 07
250 42
200 00
500 15

202 30
399 77
200 80
397 35
150 03
250 00
165 50

149 96
150 00
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Name of Work. Expenditure.

Medora and Port Carling I Foreman Road, from I>ake Joseph southerly) $150 50
Medora and Port Carling (Mortimer Point Road) '

1.50 00
Monk and Watt ( Port Carling Road in Monk, from Golfs Corners) 200 00
Monk and Watt ( Port Carling Road in Monk, from Falconbridge) IW 53
Monk and Watt (Port Carling Road in Watt) 397 43
Macaulay Road 3,56 47
^luskoka Township By-law 5(Xl 00
Mills, between 25th aiid 2(3th 20() 00
Middle River Bridge in Balaam 500 14
Monteith and Perry Road, from Nipiesing Road 3<>0 00
Machar, 30th Side Road to Eagle Lake ; 298 00
MacDougall and Carling Town Line 195 00
McMurrich, 25th Side Road (White Section) 198 02
McMurrich, 25th Side Road ( Rhaney Section ) 197 92
McMurrich and Ryerson Town Line 200 08
McMurrich, 6th Con 199 95
McMurrich, 10th Con 252 53
McKellar Village Road 248 94
McKellar, Con. 2, and Christie (Wright's Section 399 62
McKellar, Con. 2, and Christie ( Fisher Section) 199 94
Mnskoka Road, north of Ardtrea 60s 52
Matcliedash Roads and Bridges 799 40
Monck Road, west of Atherly 498 79
McDonald and Leatherdale Road 399 00
Novar and Bethune Road 300 00
Nipissing Road, Monteith and Spence (North Seguin to Magnetawan) 303 68
Nipissing Road, Monteith and Spence (Seguin Falls to Rosseau) 449 60
Nipissing Township, Con. 2 299 t51

Nipissing Township, Con. 10 200 45
Nipissing, 19th Side Road 2u0 21

Oaklev, McLean and Ridout Roads (Crozier's Bridge to Wood Lake) 344 72
Oakley, McLean and Ridout ( Dorset Road, in Ridout) 199 00
Oakley, McLean and Ridout (Minden Road, in Ridout) 99 94
Oakley, Mcl.,ean and Ridout ( Huntsville and Baysville. from Baysville north 205 29
Oaklev, McLean and Ridout (Bavsville and Bracebridge Road) 200 35
OrrviUe and Orange Vallev Road' 299 50
Parrv Sound Road' to 6th Con. McDougall •

30<> 00
Proudfoot, 10th Side Road 152 25
Parry Sound Road, Rosseau to Skelton River 396 33
Proudfoot Road Deviation, Armour Township 500 00
Perrv and Monteith Road, in McMurrich 200 05
Perrv and Monteith Roads 1,000 04
Perrv Township Bv-law 500 00
Port'Severn Road.' 407 21)

Rverson, between Lots 5 and 6 30(> 00
South Seguin Bridge 240 00
South Hinisworth Road ( Kellv Settlement) 201 39
South Himsworth ( 10th Side Road ) 349 69

South Himsworth Bridge over South River, Concessions 9 and 10 409 49

Scotia Junction Road in Perry 100 43
Savage Settlement and Kearnev Road, Perry Township 199 75

Strong Township (5th Side Road) 200 00
Strong Township (13th Side Road) 200 00
Strong Township (20th Side Road) 400 57

Strong and Jolv Town Line 499 27

Strong and Mather Town Line, 15th to 20th Side Road 301 00
South River Bridge in Jolv • 201 90

South River Road, Bob's Hill 253 03

Surprise Lake Road 250 03

Spence and Ryerson, 4th Concession 300 00

Stisted and Stephenson, Stisted Road north in Stephenson 349 48

Stisted and Stephenson, Road in lieu of McMurray Town Line 350 00
Stisted and Stephenson (Swamp Road leading to Cardwell ) 102 00

Temperance Road 1 99 51

Westphalia Road, from Coulter's Hill to Half-Wav House 428 00

Westphalia Road (Stenabough Section) '. .398 07

Whitestone Vallev Road, Hagerman 500 00

Whitehall Siding'Road. McMurrich 208 61

Wilson, McConkey, Mills and Hardy Road 1,096 74

Washago and Wardell's Road ' 293 58
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Name of Work. Expenditure.

Road leading to Rondeau Park $500 00
Inspection, West Division 1,674 00
Doe Lake Koad, balance from 1907 10 00

East Division.

Arden and Harlow Road
Addington Roads (Head Section)
Addington Roads (Chatson Section)
Airy Township Roads (Quackinbush Section)
Airy Township Roads ( Haggert Seetion)
Almond Creek Road and Bridge
Appleby, Cocessions 2, 4 and 4

Anstruther Township Roads
Alice Roads ( 16 Concession Line)
Alice Roads ( 14 Concession Road )

Alice Roads (10 Concession Road)
Alice Roads ( 12 Concession Road)
Alice Roads (10 Concession Road, Thompson Section)
Alice Roads ( 1st Proving Line)
Alice Roads ( Proving Line 20 and 21 )

Alice Roads (7 and 8 Side Line)
Barrie Road in Barrie Township
Babcock and McLean Road in Olden
Battersea and Jones' Falls Road in Storrington
Base Line Road, 6th Concession, Wolfe Island
Bancroft and Hermon Road
Ressemer and Long Lake Road
Burgess Mine Road . . .

.*

Bancroft and Maynooth Road
Bancroft and Coe Hill Road
Bangor Township Roads (Boyle Section)
Bangor Township Roads (Oram Section)
Bellamy Road, Pakenham Township
Boulter Township (Depot Creek Bridge and Road)
Boulter Township (Boulter and Chisholm, 20 Side Line)
Boulter Township (Concession 12, from East Lot 25 to 30)
Bonfield Township Roads (25 Side Line, Concessions 4 and 6)
Bonfield Township Roads (Making Drain and Blasting Rock)
Bonfield Township Roads (Concession 7, from Lot 4 to 1)

Bonfield Township Roads (Grading Concession 8, Lots 8 and 10) . .

.

Bonfield Township Roads (25 Side Line, Concessions 1 and 2)

Bonfield Township Roads (15 Side Line, Concessions 11 and 12
Bonfield Township Roads (25 Side Line, Concession 9) ,

Bonfield Township Roads (25 Side Ltne, Concessions 8 to 6)

Bonfiele Township Roads (20 Side Line, Concessions 3 and 4)
Boulter and Bonfield Town Line
Blezard, Sand 6 Concegsion, Road and Drain
Badgerow, Lots 2 and 3

Broder, 3 Concession, Lots 9 to 12

Bessinet, Road Concession land 2 Kirkpatrick
Beaudry Bridge
Bastedo Concession 2, Lots 1 to 14

Belmont Township Roads (Sexsmith Section)
Belmont Township Roads ( Merrian Section)

Burleighh and Apeley Roads
Buckhorn South Roads ( Nichols Section )

Buckhorn South Roads (Spence Section)

Buckhorn South Roads (Flynn Section)

Buckhorn South Roads ( Wendover Section)

Bromley, Concession 5 Road
Bromley, 4th Concession Road
Black Duck Creek, 12th Concession Road
Brudenell Telegraph Line ( Rismer Section )

Brudenell Telegraph Line (Kelby's Bridge)
Brudenell Telegraph Line (Grugel Section)

Brudenell, from the 2nd Concession Road to 13th Concession Road
Brudenell and Rockingham Branch Road
Bagot and Admaston to Springtown ,

$43,299 29
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Name of Work. Expenditure.

Black Donald Road, Griffith and Matawatchan $201 28
Black River Road in Dalton 300 (Kf

Big Eddy Deviation Road 197 6<)

Crow Lake Road, St. George's Lake 300 00
California Road in Camden and Sheffield .300 09
Cruse Road Cononta 20<"t 00
Crow I^ke Road in Bedford 200 00
Corundum Mine Road 613 85
Cashell Road 402 38
Cross Lake and Madawaska Road 500 12
Clyde Forks and Folger Road 250 00
Chaffey Locks and Opinicon Road 260 00
Chisholm Township Roads (5 Side Line through Concession 15) 200 23
Chisholm Township Roads ^ Repairing Jamb of North Shore Pier, Wasa

Creek Bridge ) 60 05
Chisholm Township Roads (Graham Creek Bridge, Concession 14) 150 69
Chisholm Township Roads (5 Side Road from 8 to 10 Concession) 302 06
Chisholm Township Roads (Side Line on 12th Concession) 148 71
Chisholm Township Roads ( 15 Side Line from 8 to 10 Concession) 302 06
Chisholm Township Roads (10 Side Line from 8 to 6 Concession) 203 30
Chisholm Township Roads (Repairing 20 Side Line through Concessions 11 and

12) 309 50
Calvin Township Roads (Repairing SO Side Line) 199 45
Calvin Township Roads ( Side Line North to Concession 4, west to Lot 33) 150 56
Calvin Township Roads (Repairing Road, Concession 4, Lot .30 to 20 Side Line). 175 25
Calvin Township Roads ( Grading Concession E. east across Lot 6) 175 50
Calvin Township Ronds (Town Line Calvin and Papineau, Concession 2) 100 00
Calvin Township Roads ( Mattawa and Bonfield "West from 5 Side Road) 123 85
Calvin Township Roads (Grading Road Conc-^ssion 4 and 5 Side Line west) 175 00
Calvin Township Roads ( Concession 2 across Lot 25) 100 15
Calvin Township Roads (Concession 2. from Lot 28 to 30 Side Line) 200 00
Calvin Township Roads (Repairing Breakwater on centre pier and Side jamb

on east pier Amable Dufond Bridge, Concession 2) 100 00
Carden and Mara Town Line 200 00
Constance Greek Road 287 70
Cameron Township Roads (Repairing Road west of Almond Creek Bridge) 100 00
Cameron Township Roads (Concession 25 to Town Line) 300 08
Cameron Township Roads (Concession 24, from T^t 3 to Lot 7) 200 31

Cameron Townshtp Roads ( Concession 24, Lot 22 West) 201 25
Calvin and Bonfield Town Line Road 299 89
Capreol. 3 and 4 Concession^ 1,201 03
Caldwell and Badgerow Town Line 101 85
Cassimer, Concessions 4 and 5 201 00
Cosby between 2nd and 3rd Concession 301 68
Cosb'v and Martland, Concessions 3 and 4 300 02
Capreol South Boundarv 500 00
Cash Bay, Booth Road (Renaud Section) 1,500 00
Cash Bav. Booth Road ( Larocque Section) 1,400 00
Caldwell Township Bv-law 666 00
Cassimer North Boundarv, Lots 4 to 8 199 82
Chandos Township Road' 600 58
Chandos Township Bv-law ^ 711 33
Cavendish Township Roads ( Wendover Section) 100 00
Cavendish Township Roads f Cochrane Section) 100 00
Cavendish Township Roads (Higgins Section) ." 202 75

Clontarf Road 300 00
Calabogie and Springtown Read 299 75
Carden Township Roads (Barron Road between Dalrymple and Kirkfieid) 200 00
Carden Township Roads (No. 1 School House west to Mara Township) 100 00
Carden Township Road.s f Sth Concession Line) 201 00
Delora and Marmora Station Road 175 00
Darlidg and Lanark Town Line 199 65
Darling. 8th Concession 198 25
Delamere South Boundary [ Beaulieu Secjion) 1,001 98
Delaraere South Boundarv (Courchesne Section) 1,000 63
Dnnnett and Avvlebv Boundarv 200 50
Dunnett between Lots 6 and 7

.

'. 200 05
Dunnett 2nd and 6th Concession 463 00
Dummtr Township Roads ( Andrew Section) 200 GO
Dummer Township Roads ( Moore Section) 100 50
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Name of Work

.

Douro Township By-law
Douro Road to St. Joseph's Church
Douglas and Mount St. Patrick
D'Acre and Caldwell Road
Dysart Township By-law
Dalton Township Roads (Concession 6, Lot 29 North)
Dalton Township Roads (Monk Road from Uphill)
Dalton Township Roads (West Line, Lot 30, Concession 2, Hill's Bridge)
Dalton Township Roads ( Monk Road, No. 3 School House, Dartmoor)
Dalton Township Roads (Township Road)
Eil Lake Road :

Eganville and Killaloe Road ( Silver Lake)
Eganville and Killaloe Road (Eganville Road west from Schroeder'e Corners).
Eganville and Killaloe Road (Risto Section)
Eganville and Donegal Road
Enright Settlement Road
Fish Creek Road in Palmerston
Farraday and Herschell Boundary Road
Ferris Towdship Roads (15 Side Line through Concession 8)
Ferris Township Roads (Side Line through Concession 2)

Ferris Township Roads, Nosbonsing Station Road, Concession 5,Lot 3)
Ferris Township R(jads (Concession 6, from Lot 12 west)
Ferris Township Roads (Concession 10, from Corbeil's Crossing east)

Ferris Township Roads (Nosbonsing Road, from Lot 8, Concession 4 south) '.
. .

.

Ferris Township Roads (North Bav and Trout Lake, South Shore Road to Lots
29 and 30) '.

Ferris Township Roads (Astorville and Lisawasa on 25 Side Line. )

Ferris Township R^ads (15 Side Line through Concession 7)
Forced Line between Lots 32 and 33 Hagarty '.

4th Con . Raglan to Boundary
Fergeslea and Shamrock Road
Ferguson Lake and Mount St . Patrick Road
5th Con . Line of Norton
Green Bay Road in Bedford
Gibbons, Con. 1 and 2

Gibbons and Bastedo Town Line
Galway Tp . Roads (Hughes Section)
Galwav Tp . Roads ( Reid Section)
Galway Tp. Roads ( Allan Section )

Galway Tp . Roads ( Hunter Section)
Galwav Tp . Roads ( Henderson Section)
Galwav Tp. Roads (White Section)
Galway Tp . Roads (Jackson Section)
Gore Line Road
Germanicus Road
Gratton, 6 Con. Road (O'Brien Section)
Gratton, 6 Con. Road (Gervais Section)
Griffith and D'Acre, between Bridge and Opeonga Line
Glamorgan & Cardiff (Monk Road from Gooderham to Boundary of Mon-

mouth )

Glamorgan & Cardiff (Road between Sections 5 and 6 Glamorgan from Burnt
River)

Glamorgan & Cardiff (Monk Road from Deer Lake Road and Con. 17 from Deer
Lake Road)

Glamorgan & Cardiff (Monk Road from Lot 13, Con. 7, Gooderham and Buck-
horn Road from Boundary of Dysart)

Glamorgan & Cardiff (Bridge over Clear Lake Creek at Deer Lake Station)
Glamorgan & Cardiff ( Monk Road from Lot 31 to Boundary of Monmouth)
Glamorgan & Cardiff (Blasting Rock, Graham Section)
Glamorgan & Cardiff (Blasting Rock, Hales Section)
Harton Road in Kaladar
Harlow and Cloyne Road
Horse Shoe and West End Road, Kenebec ,

Hichinbrooke 4th Concession Road
Howe Island Road
Hinchinbrooke Road, Hartington to Conways
Hybla Station Road '.

Herschell Tp. 3rd Concession Road
Hastings Road and Egan Creek Bridge

jnditure.

6238 20
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Name of Work.

Hastings Koad
Hastings Koad to Egan Rptate

Huge! and Crerar Boundary, Sturgeon River
Hugel between Concessions 1 and 2
Hagar T]) . By-Law Koads
Hanmer Tp. By-Law Koad
Harvey Tp . Roads north ( Graham Section )

Harvey Tp. Roads north (Piuard Section)

Harvey Tp. Roads north (Brummell Section)
Harvey Tp . Koads north ( I ngram Section )

Harvey Tp . Roads north (Spafford Section )

Harvey Tp. Road.s north ( Oliver Section )

Harvey Tp . Roads south ( EHiott Section )

Harvey Tp. Roads south ( Weir Section )

Harvey Tp. Roads south ( Hunt Section)
Hagartv between 10 and 11 Con
Hortou" Tp. Road
Hagarty and South Algona Town Line
Horton and Achiiaston Town Line ,

Hill Town Line between Horton and Rosa
Hyde Chute and Sanson Road ,

Hills Bridge
Inverary and Bnttersea Road
Jones Falls and Battersea Road
Jones Falls Koad

,

Jennings and Appleby Boundary Road
,

Kirkpairick, Concession 6
Kirkpatrick, between Lots 8 and 9
Killaloe Roads ( Pecore Section)
Killaloe Roads (Cybulskie Section)
Killaloe Roads ( Harrington Section)
Limerick Township By-law
Lamable and Bancroft Road
Lyle Road to Madawaska
L' Amable and Fort Stewart Road
Lonsdale antl Lyon Lake
Lanark Township, 10th Concession
Labrosse Road in Badgerow
Laroque Road
Lacassie Road in Caldwell
Leduc Road
Long Lake Road in Broder
Long Lake, McFarlane Lake and 3rd Concession Road in Broder
Landing, to Monetville
Lake Dore Roads { Martin Section )

Lake Dore Roads ( Petznick Section )

Lyndock and Foymount Road
Lyndock and Raglan Koad
Lines between Hagarty and Sherwood
Line between Lyndock and Sebastopol
Mississippi Road through Denbigh and Abinger
Mountain Grove and Long Lake Road
Mountain Road in Miller
Mast Road in Bedford
McKenzie Lake Road
Montague and Elmsdale Town Line
Morton and Jones' Falls Road
Mattawa and Pembroke (Head Township 19 and 20, repairing Road and Bridge)
Mattawa and Pembioke (Swamp Lot 20 in Clara)
Mattawan Township (Concession 3, from Lot 39 West)
Mattawan Township (Concession 2, Lot 30 West)
Mattawan Township (Les Erables, Lot 30, Concession 8 to Concession 12)
Mattawan Township ( Lot 34, Concession 8, Lot 33, Concession 9)
Mattawan Township ( Concession 6, Lot 35 West)
Mattawa and Bonfield (Concession 10, from 25 Side Line East)
Mattawa and Bonfield (Concession 12, from 25 Side Line East)
Mattawa and Bonfield (Lot 23 East into Papineau)
Martland Township By-law
Martland Roads (St. George Section)
Martland Roads (Arbour Section)

9 p.w.

Expenditure.

$300 26
500 59
480 00
199 51

440 6(3

781 50
178 11

152 25
125 50
300 00
75 00
75 00
199 75
199 00
07 85

200 60
201 01
325 25
250 00
100 00
301 90
393 33
200 00
295 25
200 00
499 90
299 90
200 83
200 50
200 00
407 15

800 00
201 93
400 00
900 00
299 40
299 88
500 00
199 58
300 06
518 15
395 85
500 58
301 01
296 85
100 00
350 75
200 4b
200 58
259 60
200 50
205 00
200 00
196 27
302 50
507 07
100 00
400 00
203 90
201 75
98 97
150 00
150 00
200 55
100 00
200 27
1*9 95
450 00
510 05
500 78



Expenditure.
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Name of Work.

New Trunk Roads (Superintending Construction of Elk L»ke and Gowanda
Road) :

New Trunk Roads (Surveying and Locating Burwash Lake and GoRgandu Road
Roadniaking Machinery, Graders, Scrapers, Plows, etc.,

Toronto Pressed Steel Co
Mussens, Limited
Canadian Road Machine Company
Climax Company

Olden and Kennebec Road
Opinicon and Perth Road
Oso and Maljerly Road
Opeongo Road, between Plaunt's and Foymount
Parham \'illage to Parham Station
Perth Road, Bedford Mills to Burgess ( McComish Section)
Perth Road, Bedford Mills to Burgess (Polk Section)
Perth Road in Bedford
Papineau Tp. Roads ( 10th Side Line, from 8th to 6th Con . South )

Papineau Tp. Roads (Grading Road, Con. 10th, across Lots 11 and 12)
Papineau Tp. Roads (Repairing Road and Bridge on Con. 10 in front of Lot 20)
Papineau Tp. Roads (Repairing 30th Side Line from Con. 8 to 10)
Papineau Tp. Roads (Con. 11 an<l 12, B. Range, along Lots 6, 7 and 8)
Papineau Tp. Roads (Repairing Con. 10, from 5th Side Line West)
Papineau Tp. Roads (Lot 1 and West)
Papineau Tp . Roads (Con . 8, from Ix>t 6 East)
Papineau Tp. Roads (Con. 10 Road)
Paquette Road, 2nd and 3rd Con., Kirkpatrick
Paquette Road, 7 and 8, Kirkpatrick
Proving Line Road in Alice ( Proving Line 25 and 26)
Proving Line Road in Alice (Proving Line 20 and 21)
Proving Line Road in Alice (Side Line of Alice)

Proving Line Road in Alice (Proving Line, Alice)
Pembroke and .^^ganville ( Potzneck Section)
Pembroke and Eganville ( Low Section )

Pembroke and Eganville (Sweeney Section)
Pembroke and Eganville ( Raglan Section )

Petewawa Town Line ( 12th Con. Road)
Petewawa Town Line (Cossatz Section)

Petewawa Town Line (Bonnichcre Bridge)
Pembroke and Mattawa ( Mud Lake Road )

Pembroke and Mattawa ( let Proving Line) ,

Pembroke and Mattawa (McAnulty Section)

Pembroke and Mattawa (Brennan Section)
Pembroke and Beechburg Road (Winters Section)

Pembroke and Beechburg Road ( McGonnigal Section)
Perault Settlement and Caldwell Station

Perault Settlement, from 15th Con. to Eganville (.McNulty Section) ,

Perault Settlement, from 15th Con. to Eganville (Howard Section)
Perault Settlement, from G. T. Crossing (Turner Section)

Perault Settlement, from G . T . Crossing ( Howard Section)

Quad ville and Jewellville Road
Quadville and Palmer Rapids Road
Ramsay, 2nd Con. Road
Richmond Tp. Road
Rattar and Hagel Town Line
Right of Way across Lot 6 in Gibbons (Z. Mogean)
Rama, Con . L
Rama, Con . M
Ross, 1 and 2 ( Coulter Section )

Ross, 1 and 2 ( Wolfgram Section)
Rankin Roads ( E. Leach Section )

Rankin Roads (J. H. Leach Section)

Rankin Roads (Clarke Section)
Rolphe Tp. Road
Road between Opeongo Line, Admaston
Road between 6th and 7th Con

.
, Hagarty

Road from Rockingham to Snake River
Sheffield and Hungerford Town Line ....

Snow Road, Ompab to Levant Road
Sydenham Road to Loboro Lake
Sunbury and Washburn Road

jenditure.
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Name of Work

.

Expenditure.

Sunbury and Battereea Road ' $205 00
Seeley's Bay and Battereea Road 100 00
Springer and Caldwell Town Line Road 198 16
Sudbury and Blezard Road (Lot 6, Con . 1 and 2) 794 00
Sudbury and Blezard Road (Pilon Section) 150 00
Sturgeon and Temagami River (Lacroix Section) 1,493 59
Sturgeon and Temagami River ( N . Sturgeon River Road) 351 12
Sturgeon and Temagami River (S. Sturgeon River Road, 1st Section) 406 95
Sturgeon and Temagami River (S. Sturgeon River Road, 2nd Section) 399 26
Sturgeon and Tematxami River (Crerar Road North) 200 90
Sturgeon and Temagami River (Crerar Road South ) 296 95
Sturgeon and Temagami River (N. Sturgeon, 5 and 6 to Gibbons) 150 18
Sturgeon and Temagami River Gibbons, 1 and 2) 186 22
Smoky Falls, Grant and Bidal Roads (Lajeunesse Section) 990 98
Smoky Falls, Grant and Bidal Roads (Simpson Section) 394 41
Smoky Falls, Grant and Bidal Roads ( Brissette Section) 397 38
Smoky Falls, Grant and Bidal Roads (Bouvier Section) 200 17
Scollard North Town Line 206 54
Stafford Roads (Con . 3, Stafford) 400 85
Stafford Roads (Side Line 3 and 4) 200 75
Stafford Roads (16th Concession) 253 00
Side Line, Bromley Line to Con. A; 304 67
Side Line northward from Gore Line 250 90
South Algona Roads ( McGrath Road) 211 50
South Algona Roads (16th Concession) 300 15
South Algona Roads (Town Line) 300 00
Second Line, Tp. of Stafford 300 25
7th Con. of Hagarty, Lots 7 to 12 251 24
Sherwood, 6th Con

.
, from Boundary of Hagarty 250 83

Shamrock and Calabogie Road 312 50
South Mountain Road in Brougham 301 2ri

Second Line of Hagarty 302 50
Sherwood, between Lots 10 and 11 201 95
16th Con

.
, between Hagarty and Brudenell 314 25

Springtown and Burnstown Road 197 55
Sullivan Road to Shamrock - 310 30
Stanhope and Laxton (Monck Road east from Lot 82 to Lot 25) 203 94
Stanhope and Laxton ( Monck Road -^ast from 6th Con. Laxton) 355 00
Stanhope and Laxton (Peterson Road east of Buskong Lake and Buskong Lake

to Bobcaygeon) 150 12
Stanhope and Laxton (Lot 7 east to Lot 12 Con. 6 Stanhope) 150 00
Stanhope and Laxton (Lake Shore Road Lot 21 Con. 8 and Side Line 20 and 25). 254 C4
Somerville and Bexley Roads (Base Line Con. 5 West and Third Quarter Line

from Bexley) .'. 401 05
Somerville and Bexley Roads (Monck Road East of Norland in Somerville) 101 75
Somerville and Bexley Roads (Base Line Road in Bexley from Cameron Road).

.

100 00
Somerville and Bexley Roads (Monck Road Lots 10 and 11, Swamp) 99 90
Somerville and Bexley Roads (Kinmount Road North from Burnt River) 306 80
Somerville and Bexley Roads (Bobcaygeon Road, Summerville and Verulam) .... 102 25
Somerville and Bexlev Roads (Summerville and Verulam Road Lots 14 to 11). 103 25
Tamworth and Wagersville Road 300 00
Tyendinaga, 9 and 10 Con 490 17
Town Line, Eldon and Thorah 150 00
Town Line between South Algona and Gratton 298 97
Third Con. Road, Hagarty 250 00
Town Line, Roes and Horton 105 25
Victoria Road in Longford 503 87
Victoria between Victoria Road and Uphill ( Ashby Sec. ) 301 00
Victoria between Victoria Road and Uphill (Teel Sec. ) 303 77
Westport, Clarendon, Mississippi Road 199 76
WoUaston Tp. Roads 400 80
Wolfe Grove Road 491 75

Widdifield Tp. Bv-Law 200 00
Widdifield Tp. Roads (Road from Smeltzer North through Lot 14) 400 26
Widdifield Tp. Roads (Road between Con. C and B, Lots 21 and 22) 250 00
Widdifield Tp. Roads (6th Line through Con. 1) 199 92
Widdifield Tp. Roads (Line 16 across Con. 2) 134 43
Widdifield Tp. Roads (Lot 4 East in Con. 1) 200 75
Widdifield Tp. Roads (Con. A, Lot 8) 200 00
Widdifield Tp. Roads (North Bay and Cooks Mill Road) 250 10
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Name of Work. Expenditure.

Widdifield Tp. Roads (Line 18 across Con. A and 1 ) §150 86
Widdilield Tp. Roads (Con. A and 1 across Lots 16 i 17) 20<) 00
Warren and Hugel Road 500 00
Warren and Marketay Road 70J 00Wylie Roads \ Pembroke and Mattawa ) 207 05
Wvlie Roads (Buchanan Road) 150 00
Wylie Roads (Chalk River Road) 251 75
Wilberforce Roads (Con. 19 Road) 152 30
Wilberforce Roads (Con. 12 Road) 2S5 59
Wilberforce Roads (Con. 6 Road) " 4i)9 75
Willjerforce Roads (1st Con. Road) 201 10
Wilberforce Roads ( Black Creek Road) 152 il5

Wilberforce Roads (14th Con. ) 200 00
Wilberforce Roads (4th Con . Road) 204 24
Wentmeat h Road 50 1 25
Whelan Roads ( Whelan Section) 280 20
Whelan Roads ( Persyck Section ) 244 00
Wilno and Rockingham Roads (Quack Section) 247 50
Wilno and Rockint,'hain Roads (Bloskie Section) 242 10
Balances from 1907 ( Long Lake Road) 31 62
Balances from 1907 ( Wahnapitae Lake Road) .... 509 25
Inspection East Division 6,709 05
Inspection Balance 1907 182 00
One Grader for Sturgeon Falls District 250 00
Grant to Good Roads Association 200 00

Temiskaming District.

Armstrong, between Lots 4 and 5 across Con. 1 and 2
Armstrong, between Lots 10 and 11 across Con. 4
Armstrong, ])etween Con. 2 and 3 Condel
Armstrong, between Con. 1 and 2 West road West
Armstrong and Hilliard Road
Bucke By-Law 79
Bucke, l)etween 13 and 14
Boston Road (Corbeilie Section)
Boston Road ( Houghton Section )

Beauchamp and Henwood Town Line
Beanchamp Road
Beauchamp and Dacke between Lots 10 and 11 Con. 6, 1 and 2 (Schaffner Section)
Beauchamp and Dacke (Derby Section)
Buck, between Lots 6 and 7, Con. 6 and 1 Dymond
Buck and Firstbrook Road
Brethour Road between Lots 6 and 7

Buck, 2nd Con. Road
Cane and Barber Road
Chamberlain Township Road
Chamberlain Road North from Englehart
Chamberlain Township Roads
Chamberlain and Savard Town Line
Charlton and Englehart ( Hayes Section)
Charlton and Englehart ( Hackett Section) •.

Casey and Harristown Line from White River West
Coleman By-Law
Dymond Township By-Law
Dack, between Lf)ts 2 and 3 Brentha South
Evanturel By-Law
Englehart Road to New Bridges (Connell Section)
Englehart Road to New Bridges ( Kerr Section)
Evanturel, between 3rd and 4th Con
Evanturel and Ingram Town Line (Contract)
Evanturel, 8 and 9

Hudson Township B^'-Law
Hudson and Kearns Town Line
Hilliard and Harley Town Line
Henwood and Cain
Henwood and Kearns Town Line
Harley and Casey between Con. 3 and 4

Hilliard Township Roads (Line between Lots 4 and 5) , .

.

$152,701
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Name of Work. Expenditure.

Hilliard Township Roads (Line between Lots 2 and 3 ) $200 00
Hilliard Township Roads ( Line between Con. 2 and 3, Lots 5 and 6) 101 00
Hilliard and Armstrong Town Line (Contract) 2,106 56
Harley and Casey between Con. 4 and 5 N. Rd. East 1,545 74
Hudson Bridges on Lot 6, Con. 6 512 44
Harley Township By-Law 2,000 00
Ingram, Concession 4 500 00
Ingram, South Boundary ( Contract) 550 00
Improving Elk Lake Road 180 00
Keys Road, Harris and Casey *. 2,001 61
Kerns By-Law " 933 00
Marter Township Road 1,497 42
Montreal River Roads through Brvce 770 40
Otter Creek Road '.

1,027 28
Portage Road, Stoney Creek and Montreal River 139 64
Pacaud and Chamberlain Town Line (Levy Section) 250 00
Pacaud and Chamberlain Town Line ( Swinston Sec. ) 751 94
Repairing Old Roads ( Brown Section) 1,004 90
Repairing Old Roads (Ball Section) 983 10
South Boundary of Marter 994 56
Savard and Robillard Town Line 1,496 67
Sasaginaga Lake Road 1,004 91
Silver Centre Road 1,958 35
Tomstown Road North 1,980 39
Wright's Creek Road / 1,000 15
Repairing Bridge, Charlton Road (Kerns and Armstrong) 120 00
Fitzpatrick Bay and Larder Lake Road , 300 13
Balance of Inspection for 1907 70 00
Inspection of Temiskaming District for 1908 1,303 00
Balance, Kerns and Armstrong Road 13 55
Balance, Harrison and Casey Road, 1906, Train Contract 84 10
Grader for Kerns Township 250 00
Grader for Harley Township 250 00
Grader for Dymond Township 250 00
Stumping Machine, Temiskaming 520 25
Grader for Bucke Township 250 00
Cartage etc., on Stumpers and Machinery, Temiskaming District 5 68

Total $80,933 03

Recapitulation.

North Division $182,960 67
West Division 43.299 29
East Division 52,701 74
Temiskaming District 180,933 03

Total $469,894 73

M. P. DOHERTY,
* Accountant, Colonization Roads

Depabtment op Public Works,
Toronto, December 31st, 1908
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Department of Public Works, Ontario.

Toronto, February, 1909.

Hon. J. O. Reaume,

Minister of Public Works, Ontario.

Sir,

I have the honor to submit the following statements of capital expenditure

on public buildings, works, roads, aid to railways, etc., and of contracts entered

into in connection therewith, being; (1) The capital expenditure for public

buildings and public works, etc., for the year i9"8; (2) the total capital ex-

penditure on public buildings, public works, colonization and mining roads, aid

to railways, etc., from the first of July, 1867, to 3Ist of December, 1908; (3) a

classified statement showing (a) the expenditure from 1st of July, 1867, to 31st

of December, 1904; (b) the expenditure from 1st of January, 1905, to 31st of

December, 1908 ; and (c) the grand total of expenditure from 1st of July, 1807,

to 31st of December, 190S ; and (4j a statement showing the several contracts

and bonds entered into with His Majesty during the year 1908 for the carrying

out of the sundry works under the control of the Department.

I have the honor to be,

Sir,

Your obedient servant,

J. P. EDWARDS,

Accountant, etc.

[135]
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STATEMENT No. 1.

Being statement of expenditure on Capital

Public Works, etc., for the year 1908.

Account, Public Buildings and
(See also Statement No. 2?)

Name of Work. Amount.

Public Buildings—
Oegoode Hall, Toronto
Hospital for Insane, Toronto.

" Mimico..
" London
" Hamilton
'

'

Kingston
Brockville

" Cobourg
" Penetanguishene
" Woodstock
" Feeble Minded, Orillia

Central Prison, Toronto
Reformatory for Females, Toronto
Institute for Deaf and Dumb, Belleville

'

'

Blind, Brautford ;

Education Department and Normal and Model Schools, Toronto
Normal and Model Schools, Ottawa
Normal School, London
Additional Normal Schools (four in all) :

Stratford
Hamilton
Peterborough
North Bay : . .

.

Agricultural College, Guelph
Fruit Experimental Station, Jordan Harbour
Immigration House, etc. , Toronto
Winter Fair Building, Guelph

Muskoka District :

Registry Office, Lockup, etc. , at Bracebridge

.

Nipissing District :

Court House, Gaol and Registry Office, North Bay.
Lockup at Englehart

Parry Sound District

:

Additions to Gaol, Parry Sound.
Registry Office, "
Repairs to Gaol, "
Lockup, Burk's Falls

Maniioulin District

:

Gaol and Court House, Gore Bay

.

Lockup, Manitowaning

Sudbury District :

Court House, etc., Sudbury.
Registry Office,

"

Algoma District :

Court House, Gaol, etc., SaultSte. Marie.
Registry Office, Sault Ste. Marie
Lockup at Webbwood

Blind River

Rainy River District :

Lockup, Court Room, etc., Kenora.
Registry Office, Fort Francis
New Gaol at Fort Francis

39,660 62
40,126 47
45,764 85
51,005 85

840 83
825 00

2,785 41

4,302 37
325 64
161 50

$ c.

45,444 25
6,580 07
14,233 55
25,491 66
18,580 86
16,049 58
21,372 53
1,457 83

23,238 24
17,838 69
4,819 02
1,694 79
2.972 86
3,754 28
6,345 91

5,746 52
12,095 41
13,420 72

176,557 79
34,574 86
18,908 80

743 09
101 25

1,443 53

1,665 83

7,574 92

4,668 31
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STATEMENT No. l.—Contimied.

Name of Work. Amount.

Thunder Bay Dittrici :

Alterations to Gaol, Port Arthur
Registry Office, Port Arthur.

New Lockup at Schrieber

$ c!
3,339 77;

6,396 34 .

700 OOl

Public Wohks—
Goulais River Bridge, to complete
White Rirer Bridge and Apjiroachee, Marter Township
Clear Creek Bridge, Oxford Township
Kinmount and Gooderham Bridges
Beeline Bridge, Alice Township
Sherbineau Bridge, Hungertord Township
Round Lake Bridge, Hagarty
Slate River Bridge, Kaministiquia River
Veuv« River Bridge, Kirkpatrick Township
Shadow River Bridge, Humphrey Township
Mary's and Fairy Lakes, Improving Channel
Filiatrault Bridge, Boundary between Martland and Cosby
Morth and Black Rivers, Removing obstructions
Mississippi River, Munroe's Rapids, Removing obstructioni
White Stone Lake Bridge, Parry Sound District

Ardoch Bridge, Frontenac County
Culls Barry Bay Bridges and Colabogie Bridge
Bushkong Lake Bridge. Peterson Road
Steidler Creek Bridge. Parry Sound District

Bonnechere River Bridge
Bridge on Townline between Dymond and Harris
York Branch River Bridge in Dungannon Township
Sauble River Bridge
Kearney Bridge
Minden Bridges
Black Creek, Removing obstructions Monck and Watt Townships
Bell's Rapida Bridge, Renfrew County
Norland Bridge, Cameron Road
Dawson Road Bridges
Spanish River Bridge and Approaches, Webbwood
Mud Creek Bridge, Herschell Township
White River Bridge, Pecaud Boundary
Piers and Booms, Jeanettes Channel
Thessalon and Larchwood Bridges
Round Lake Road Bridges
Lake St. John and Sucker Creek, Improving outlet

Nottawasaga River, Removing obstructions
Improving Kemp's Channel
Hope Township, towards purchase of Toll Road
Pautois Creek Bridge, Calvin
Burk's Falls Bridge, Magnetawan River
Englehart Bridge and Approaches
Oakley Bridge, Muskoka
Pine River Bridge, Rainy River District

Palmer's Rapids Bridges, Renfrew Township
Big East River Bridge
Went Arm Bridge, Lake Nipissing
Burnt River Bridge, (.Somerville Bridges)
Hilliardton Bridge over White River
LaBlanche River Bridge and Approachee, Casey Township
Dorset Bridge, Dorset Township
Espanola Bridge
Mississauga River Bridge, Thompson Township
Reflooring Iron Bridge, over Mississauga River
Spanish River Bridge, Massey
Stephenson Float Bridge
Surveys, Inspections, Arbitrations and Awards, etc

Maintenances of Locks, Dams, Bridges, Dredging, etc

Equipment, Instruments, Machinery, etc I

$ c.

io,436'ii

265 24
2,297 98
500 00
439 62
499 63
500 00
500 00
580 14
541 06
490 90
134 54
699 99
799 43
900 00
706 40
900 00
931 48
957 76
954 47

1,000 00
911 28

1,194 31
1,146 58
1,183 02
1,288 23
1,480 76
1,509 38
1,354 70
1,480 36
1,440 40
1,800 00
1,998 93
1,585 75
1,995 24
1,951 80
1,795 56
1,859 87
1,464 74
2,300 00
2,373 82
2,606 14

2,795 39
3.240 03
3.241 .30

8,908 71

3,997 93
3,378 23
4.496 26
5,460 89
5,817 72

6,315 79
10.203 71

17,989 78
462 60

13,998 53
. 80S 15

726 78
14,714 88
2,660 50
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STATEMENT No l—Oo7icluded.

Name of Work. Amount.

Public Works— Continued—
To pay for stock injured by blai?ting at North River
Gratuity to Arthur Brown, injured at Tomstown Bridge,

medical attendance
Bridge across Hudson Creek, Kearns Township .'.

Township of London, Proof Line Toll Eoad

and

Drainage Works—
Bromley Township Drainage scheme
Mclntyre Creek Drainage Works, Drummond Township. .

.

Merrick Creek Drainage Works, South Sandwich Township
Dawn and Enniskillen Townline drain
Pike Drainage Works, Tilbury East Township
Dauphin Drainage Works, Raleigh Township
Aux Raisin Drainage scheme
Cavan Township Drainage Works
Ruscombe Drainage Works, Rochester Township
liOgan North-west Drain, Logan Township
Hardy Creek Drainage Works, Adelaide Township ,

Total

.

$ c.

135 00

140 00
1,792 94
366 00

1,000 00
1,000 00
1,000 00
1,500 00
2,000 00
2,000 00
4,000 00
2,000 00
2,000 00
500 00

1,500 00

741,092 07

Department of Public Works, Ontario
Toronto, February, 1909.

J. P. EDWARDS,
Accountant.

Public Works.
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STATEMENT No. 2.

Bemcr a statement of expenditures on Capital Account for Public Buil<Jin"fs,

Public Works, Colonization and Mining Roads, Aids to Railways, etc., as
follows: (1) The total of expenditure from 1st July, 1867, to 31st December,
1907; (2) 'I'he expenditure for the year 1908, and (3) The grand total of
expenditure from ist July, 1867, to 31st December, 1908.

Name of Work.

Expenditure
Itit July,

1867, to 31Pt

Dec. 1907.

Expenditure
1908.

Total
Expenditure
to 31st Dec,

1908.

Public Buildings—
Government House
Old Parliament and Departmental Buildings

(Con.'Jtruction Account)
New Parliament and Departmental JJuildings

(Construction Account)
New Parliament and Departmental Buildings

(equipment, grounds, roads, plant house,
etc. )

Hospital for Insane, Toronto
" Mimico
" London
" Hamilton
" Kingston

Brockville
" Cobourg
" Penetanguishene

Hospital for Epileptics, Woqdstock
" Idiots, Orillia

Central Prison, Toronto
Andrew fiercer Reformatory for Females,Toronto
Reformatory for Boys, Pentanguishene
Institution for Deaf and Dumb, Belleville

Institution for Blind, Brantford
Education Department and Normal and Model

Sc'hools, Toronto
Normal and Model Schools, Ottawa
Normal School, London
Nofmal Schools, additional (four in all)

" Stratford
'

'

Hamilton
'

'

Peterborough
" North Bay

Normal College, Hamilton (equipment Domestic
Science Room

School of Practical Science (College of Tech-
nology )

School of Practical Science, Queen's Park
School of Practical Science, New Chemistry and

Milling and Mining Building
Agricultural College, Guelph
Fruit ilxperimental Station, Jordon Harbour. . .

.

Dairy School, Strathroy
Dairy School, Kingston
Children's Shelter, Toronto
School of Mining, Kingston
Osgoode Hall, Toronto
Immigration House, Toronto
Agricultural Hall
Government Farm, Mimico
Pioneer Dairy Farm, Algoma
Brock's Monument, Queenston Heights.
Niagara River Fence
Winter Fair Building, Guelph

$ c.

183,860 86

85,285 98

1,282.679 04

230,934 62;

413,749 29!

672,375 67

1

1,071,330 101

956,941 22
555,025 00|

525,072 51

131.099 86
77,.S82 62

206,059 91

570,122 67
945,108 44
263,964 54
191,512 00
348,553 40
294,542 20

241,328 31

246,946 32
105,288 02

4,618 33
36,552 89
42,501 77

34,812 71

15,659 39

854 25

59,100 26
252,535 56

448.

759,

213 15

592 21

14,

19
7

4

148,

4

51,

5,

4,

583 71

722 18

012 35
070 00

i

062 85
964 63
321 00
646 34
178 43
605 31

,025 43

6,580 07
14,233 55
25,491 66
18,580 86
16,049 58
21,372 53
1,457 82

23,238 24

17,838 69
4,819 02
1,694 79
2,972 86

3,754 28
6,345 91

5,746 52
12,095 41

13,420 72

39,660 62
40,126 47
45,764 85
51,005 85

34,574 86:

18,908 80

45,444 25
743 09:

# * c.

183,860 86

85,285 98

1,282,679 04

230,934 62
420,329 36
686,609 22

1,096,821 76
975,522 08
571,074 58
546,445 04
132,557 68
100,620 86
223,898 60
574,941 69
946,803 23
266,937 40
191,512 00
352,307 68
300,888 11

247,074 83
259,041 73
118,708 74

4,618 33

101 251

306,084 55

854 25

59,100 26
252,535 66

448,213 15
794.167 07
18,908 80
14,583 71

19,722 18
7,012 35
4,070 00

193,507 10
5,707 72
324 00

51,646 34
5,178 43
4,605 31

8,025 43
101 25
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STATEMENT No. 2.—Continued.

Name of Work.

Expenditure
1st Julv,

1867, to 31st

Dec, 1^)07.

Expenditure
1908.

Total
Expenditure
to 3l6t Dec,

1908.

Public Btidings— Continued.
Algo.ma District—

Court House, Gaol and Registry Office, etc.,

Sault Ste. Marie
Grand Mantoulin Island, three lockups (Gore

Bay, Little Current and Manitowaning)
Addition to Registry Office, Sault Ste. !Marie
Lockup, Killarney

'

' Bruce Mines
" Webbwood
'

' Thessalon
'

' Massey
" Blind River
'

' Chapleau
'

' Wawa
Cutler

'

' Chelmsford
'

' Nairn
" Echo Bay

Maxitoulin District-

Gaol, etc. , Gore Bay
Lockup, Manitowaning . .

.

Thunder Bay District—
Registry Office and Lockup, Court House, etc.

Port Arthur
,

Lockup at Fort William
" Silver Islet. Lake Superior
'

' Nepigon
" Schrieber (new)

,

MusKOKA District—
Immigration Sheds at Gravenhurst
Registry Office and Lockup at Bracebridge.
Lockup and Court Room at Huntsville
Lockup and Court Room at Baj-side

Parry Sound District—
Registry Office, Lockup and Court Room, House

for Gaoler, etc., Parry Sound
Lockup at Magnetawan
Lockup and Court Room at Burk's Falls

Lockup at French River
'

' Dunchurch
" Emsdale
" Bvng Inlet
" South River
'

' Pawassan

NiPissiNG District—
Lockup at Mattawa
Lockup, Court Room and Registry Office, and

Gaoler's House, North Bay
Lockup at Sudbury :

'

' Sturgeon Falls
'

'

New Liskeard
'

' Warren
*

' Bonfield
" Cobalt
*

' Markstay
" Englehart

31,863 63j

22,287 601

4,152 91
1,298 97
3,117 48
1.649 24,

2,221 99
702 74

1,042 87:

1,126 49
1,330 16
864 70
511 90
300 00

:

500 00

3,002 58
63 85

53,535 21

9,723 90
2,304 79
1,229 23

355 00
30,876 64
8,364 85
300 00

$ c.

315 88

6,368 78

99 91

1,000 00

4,668 31

200 00:

9,736 11

700 00

1,443 53

37,195 68
645 56
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STATEMENT No. 2.—Continued.

Name of Work

.

Expenditure
Ist Julv,

1867, to 3l8t

Dec, 1907.

Expenditure
1908.

Total
Expenditure
to 31st Dec,

1908.

Public Buildings.— Continued.

Rainy River District—
Lockup, Court Room and Gaoler's Residence,

New Registry Oflice, etc., Rat Portage
(Kenora)

Registry Oftice, Fort Frances
New Gaol at Fort Frances
Lockup at Fort Frances

" Mines Centre
" Eino
'

' Atikokan
" Beaver Mills
'

' Dryden

SUDHURY DiSTBItT

—

Court House and Gaol, Sudbury
Registry Office, Sudbury

County of Halibukton-
Registry Office at Minden .

.

Public Works—
Young's Point Lock
Bali-ain and Cameron Lakes Locks
Mary's and Fairy Lakes Lock Works and Bridge

over Muskoka River at Hunts viile

Mary's and Fairy Lakes Lock Works to renew
high bridge above lock over Muskoka River,
and renew cribbing above and below locks.

.

Magnetawan Works, lock, swing bridge, dam and
river improvements ; dam and slide. Deer
Lake ; swing bridge, Township of Ryerson

;

dredging Burk's Falls ; and removing ob-
structions, Ah-Mic Lake

High Falls, Pigeon River, slide,dam,etc.(C.L,D,

)

<jeorgian Bay Works
Landing Pier at Port Elgin
Landing Pier at Southampton
Docks at Southampton, Saugeen River
Docks on the Rainy River
Docks (landing) at Beaudraul's Wabigoon
Mufkoka Lake Works
Muskoka Lakes Works, lock, bridges and dredg-

ing at Port Carling
Muskoka Lakes Works, cut and bridge at Port

Sandfield
Muskoka Lakes Works, Muskoka Falls, works

and bridges at Bala
Muskoka Lakes Works, Joseph River Works, less

contribution
Muskoka Lakes Works, Kemp's Channel im-

provements .

Muskoka Lakes Works, piers and boom, Jean-
nette's Channel

Nipissing Lake Works
Couchiching Lake Works
Mud Lake Works (Township of Dalton)
Kushog Lake Dam
Mississicua Lake Dam
Star Lake Works
Manitou Lake Works, dam at outlet, etc., Rainy

River District

36,692 83

6,237 86
1,205 48
1,888 94

1,556 31

1,840 71

521 00

11,585 85

1,875 08

5,918 42

31,192 72
23,959 02

80,438 37

8,254 86

74,461 10

9,706 07
7,149 97

2,750 00
2,022 63
1,739 04
3,163 44
777 95

21,915 30

64,683 45

16,842 86

8,579 37

486 87

2,773 95

9,182 17

427 82
1,502 32
300 00

4,989 84

412 22;

2,794 14

!;« c.

314 84
998 91

10,312 18

41,288 71

7,915 96

134 54

1,464 74

1,585 75

37,007 67
998 91

10,312 18

6,2:57 86
1,205 48
1,888 94
I,56() 31
1,S40 71

521 00

52,874 56
9,791 04

5,918 42

31,192 72
23,959 02

80,438 37

8.389 39

74,461 10

9,706 07
7,149 97

2,750 00
2,022 63
1,739 04
3,163 44
777 95

21,915 30

64,683 45

16,842 86

8,579 37

486 87

4,238 69

1,585 75
9,182 17

427 82
1,502 32
300 00

4,989 84
412 22

2,794 14
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STATEMENT No. 2—Continued

Name of Work

.

Public Works—Continued.
Inkerman Dam, removal of, County Dundas
Bottle Lake Dam and Mississicua Creek Dam . .

.

Shoal Lake and Lake of the Woods Improve-
ments, Ash Rapids

Mill Creek Improvements (County Prescott)

Lake of Bays, dredging mouth of river at outlet

of ...•

Peninsula Creek Improvements, bridges, crib-

bing, etc

Stony Creek Works (Township of Ops)
Union Creek Improvements
Bear Creek, dam and slide

Lake Scugog Works, dredging at Port Perry
Lake Scugog Flats Road
Neighick Lake, dredging at entrance to

La Vase and Boon Creeks, improvements to

Cobb's Lake Outlet
Gull and Burnt River Works, dams, slides and

bridges, etc

Muskoka River Works
" Bridge at South Falls

Port Sydney
Sydenham River Works
Nottawasaga River Works
Kaministiquia River Works
Scugog River Works (including Lindsay lock

and swing bridges)

Pigeon River Works (County of Victoria)

Otonabee River Works
Balsam River Works
Wye River Works
Squaw River Works
Moose River Works (County of Stormont)
Black River Works (Lake Simcoe)
Jean Baptiste River, construction of bridge over

(Township of Beauchamp)
Mattawa River Works and Bridge
Wabis River Works (Townships Dymond, Harris

and Kearns
Wabis River Bridges
New Liskeard Bridge, over Wabis River
Wabis Creek, to construct bridge over
Squaw River Works, dam at Harvey
Indian River Works, deepening^ Townships Sara-

wak and Keppell
Whitefish River, removing obstructions
North and Black Rivers, removing obstructions.

Bar River, Township of McDonald, removing
obstructions

Cassimer River, removing obstructions
McKenzie Creek, improvements
Snake River, improvements
Madawaska River, swing bridge at Combermere;

bridge Burston and bridge Township of

Raglan
Madawaska River, bridge near Arnprior
Nation River Works, bridge, etc

Nation River contribution
Petewawa River Bridge
Sturgeon River Bridge, Township of Field

Expenditure
1st Julv,

1867, to 31st
Dec, 1907.

« c

1,000 00
4,068 72

5.998 25

1,000 00

581 82

37,295 66
4,828 25
1,050 63
1,617 52
977 53

1,500 00
898 15

804 22
1,102 08

100,716 60
42,670 53
1,000 00
1,000 00
2,156 26
5,915 09

22,865 02

97,897 38
4.999 62
9,162 91

16,585 11

5,176 98
1,688 16

1,000 00
3,136 10

2,850 00
22,094 02

1,340 51
2,773 33
4,000 00
1,760 08
581 56

1,850 82
249 15

3,394 70

130 55
205 56
200 35
140 65

12,171 43
3,000 00

15,877 23
4,000 00
3,879 25
3,616 08

Expenditure
1908.

Total
Expenditure
to 31st Dec,

1908.

1,859 87

799 43

1,000 00
4,068 72

5.998 25
1,000 00

581 82

37,295 66
4.828 25
1,050 63
1,617 52
977 53

1,500 00
898 15

804 22
1,102 08

100,716 60
42,670 53
1,000 00
1,000 00
2,156 26
7,774 96

22,865 02

97,897 38
4.999 62
9,162 91

16,585 11

5,176 98
1,688 16

1,000 00
3,136 10

2,850 00
22,094 02

1,340 51

2,773 33
4,000 00
1,760 08
581 56

1,850 82
249 15

4,194 13

130 55
205 56
200 35
140 65

12,171 43
3,000 00

15,877 23

4,000 00
3,879 25

3,616 08
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STATEMENT No. 2—Continued.

Name of Work.

Expenditure
l8t Julv,

1867, to 3l8t

1 ec. 1907.

Expenditure,
1908.

Total
expenditure
to 31st Dec,

1908.

I

Public Works. —Contin-ued.
Sturgeon River Bridge, Township of Gibbons . .

.

To conetmct steel bridge at outlet Lake of the
Woods, at Rat Portage ( Kenora)

Rainy River Road Bridge
Stanley Bridge, Thunder Bay District

Blind River Bridge
Buck Lake Bridge, to rebuild
Black River Bridge, to rebuild, Township of

Draper, Muskoka
To rebuild bridges in Frontenac, destroyed by

fires : Clyde River, Mud Lake and Conces-
sion 1st, Clarendon

*Kinmount Bridge
Bridge over Jean Baptiste,Township of Armstrong
Round Lake Road Bridges i

Baysville Bridge
Calabogie Bridge, Township of Bagot
Echo River Bridge
Wasdale Bridge, Ontario and Simcoe I

Wahnapitae River Bridge and approaches
Delta Creek improvements

!

Bridge over West Arm, Lake Nipissing i

Wolsley River Bridge, Township of Mattawa... !

Bridge over Sunday Creek I

Bridge over Ia Blanche River
La Blanche River Bridge, Tomstown
La Blanche River Bridge and approaches, Casey

,

Township
Severn Bridge, Township of Morrison
S«guin River Bridge

j

Bridge on Wawa Road
Black Bridge, Mushoka, construction of

Gannon's Narrows Bridge, construction
Chemong Lake Bridge
Veuve River Bridge, Township of Dunnette
Veuve River Briilge, Township of Verner '

Bridge over Wright's Creek, Township of Casey
Reflooring Bridge at Pine Wood, Rainy River

District

White River Bridge, Pecaud Boundary
White River Bridge and approaches, Marter

Township
Bridge at Eau Claire
Bell's Rapids Bridge, grant
Wabigoon Bridge
Thessalon and Larchwood Bridges
Mississauga River Bridge, Thompson Township.
Espinola Bridge
Oxtongue Bridge
Port Severn, Axe Lake and Cooper Bridges
Housey's Rapids Bridge
Draper Bridge '.

Still River Bridge, Byng Inlet
Kearney Bridge
Himsworth Bridges
Mississippi, Grant, McKenzieand I^an Bridges.

.

Minden Bridge
*Gooderham and Kinmount Bridges
Otter Creek Bridge at Copp's Falls

Embankment along River in Dover Township .

.

$ c.

2,610 36,

26.455 82
4,429 84l.

8,136 09
2,772 34 .

305 06 .

509 48.

3,288 Ub
1,500 00

98 31

350 10
2,047 50
1,800 00
1,332 11

1,000 00
4,642 49

99 24
7,881 85
974 20
603 00

2.929 87

6,326 68

3,350 00
3,754 00
1,198 39

1,500 00
1,000 00
3,500 00
918 70

5,719 38
1,813 35

3,0 00
199 28

887 47
2,686 39
TOO 00

2,892 79
5,774 45
3,729 41

7,776 52
1,058 26
1,427 41

3,565 03
500 (30

918 60
5,615 80
806 29

2,125 26
3,452 45

3,437 17

426 32
500 00

1,951 80

3,378 23

5,817 72

1,998 93

2,297 98

1,995 24

17,989 78>

10,203 71

i

1,183 021

1,288 23
439 62

$ c.

2,610 35

2fi,455 82
4,429 84
8,138 09
?,772 34
305 06

509 48

3.288 06
1,500 00

98 31

2,301 90
2,047 50
1,800 00
1,332 11

1,000 00
4,642 49

99 24
11.260 08

974 20
603 00

2,929 87
6,326 68

5,817 72
3,350 00
3,754 00
1,198 39
1,500 00
1,000 00
3,500 00
918 70

5,719 38
1,813 25

375 00
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STATEMENT No. 2.—Continued,

Name of Work.

and

Public Works.—Continued.
Bracebridge Bridge
Bridge over Portage Bay, Keewatin
Martland Township Bridge
Bridge at Raysville, Townships McLean

Ridout
Maskinonge Creek, Township of Cassimer, re-

moving obstructions
South Riyer and Eagle Lake Bridges, Township

of Machar
McCarthy Creek Bridges, Township of Gibbons.
Powassan Bridge
Payne River Bridge, Township of Finch
Berriedale Bridge, Township of Armour
Hoodetown Road Bridge, Township of Chaffey.

.

Hoodstown Road Bridge, over Big East River. .

.

Big East River Bridge
Maple Island Bridge, Magnetawan River Town-

ship of McKenzie
Sleemau's Bridge and approaches.
Goulais River Bridge
Sauble River Bridge, Massey ,

Spanish River Bridge and approaches, Webbwood
Massey Bridge, Spanish River
Vermillion River Bridge, Township of Hanmer..
North Road Bridge, Township of Dymond
Whitestone Bridge, McKenzie Township
Manitowaba Bridge, McKellar Township
Bala Bridge
Canard River Bridge
La Mable Bridge, Dungannon Township
Beaver Creek Bridge, Monk Township
Black Duck and Indian River Bridges
Axe Creek, Houeey's Outlet and Kahshee Bridges
Katrine Bridge, Armour Township
Burnt River Bridge, Township of Snowdon
Burnt Rivef Bridge (Township Somerville

Bridges)
Rainy River Bridge
Indian Point Bridge, Manitoulin Island
Beaudette River (to aid in dredging, etc. )

Mississippi River Improrements
Head River Improvements, Township of Laxton

and Cardon
Moira River Improvements, Township of Thurlow
Muskrat River Improvements
Payne River WorRs
Otonabee River Bridge
Trent River Works
Bridge, Township of Cambridge
Indian Point Bridge, Manitou Island
Mississicua River Bridge
Stony Creek Bridge, Ryerson
Damage by raiting waters, near Rat Portage,

Kenora
Washago and Gravenhurst Road
W^ashago Wharf
Portage du Fort Bridge, Ottawa River
Des Joachims Rapids, bridges and approaches. .

.

Surveya, Inspections, Arbitrations, Awards, etc.

10a p.w.

Expenditure
1st JulV,

1867, to 31st

Dec, 1907.

$ c.

7,000 00
5,009 50'

201 50

900 00

499 92

1,295 87
300 00
300 00

2,500 00
935 77

1,200 00
800 00

Expenditure,
1908.

993 32
1,044 80
7.183 26

li;561 62
16,924 33
13,985 45

662 75
1,887 24i

1,395 22
798 51

1

5.252 36^

1,000 00;

1,271 43}

996 77
869 481

1,221 57i

1,257 23
2,017 ir

1,996 77
1,339 96
3,000 00
4,730 71

976 82
2,135 32
1,861 98
4,000 00
2,500 OOj

2,000 00
1,000 00
2,596 61

4,355 94
831 68

800 00
32,792 12

489 22
10,747 99
9,937 72

55,501 40|

3,997 93

265 25
1,146 58
1,440 40

13,998 53

4,496 26

900 00

726 78

Total
expenditure
to 31st Dec,

1808.

$ c.

7,000 00
5,009 50
201 50

900 00

499 92

1,295 87
300 00
300 00

2,500 00
935 77

1,200 00
800 00

3,997 93

993 32
1,044 80
7,448 51
12,708 20
18,364 73

27,983 98
662 75

1,887 24
1,395 22
798 51

5,252 38
1,000 00
1,271 43
996 77
869 48

1,221 57
1,257 23
2,017 11

4,496 26
1,996 77

1,339 96
3,000 00
5,630 71

976 82
2,135 32
1,861 98
4,000 00
2,500 00
2,000 00
1,000 00
2,596 61

4,355 94
831 68

800 00
32,792 12

489 22
10,747 99
9,937 72

56,228 18
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STATEMENT No. 2—Continued.

Name of Work.

Public Works —Conti7iiied

.

Deer Lake Works, dam and elide, Township of

Anstruther
Nogies Creek Works
Cashmere Uam Middlesex (obstructions)

Eagle Lake Works, to construct dam at outlet. .

.

Baes Lake Dam, Township Galway, Peterborough
To remove obstacles from navigable streams
Bonnechere River Works
Talbot River Works
Repairs and maintenance, locks, dams, elides,

bridges, etc

Concrete Mixing Machine
Maintenance, equipment, instruments, machin-

ery, etc

City of St. Thomas, re Toll Road, taken over. .

.

Township of London, towards purchase Proof
Line Toll Road

Clear Creek Bridge, Oxford Township
Beeline Bridge, Alice Township
8herbinean Bridge, Hungerford
Round Lake Bridge, Hagarty
Slate River Bridge, Kaministiquia River
Shadow River Bridge, Township Humphrey
Filiatrault Bridge, boundary between Martland

and Cosby
White Stone Lake Bridge, Parry Sound District.

Ardoch Bridge, County Frontenac
Culls Barry Bay Bridges and Calabogie Bridge. .

Buehkong Lak« Bridge, Peterson Road
Steidtler Creek Bridge, Parry Sound District. . .

.

Bonnechere River Bridge
Bridge on Town line, between Dymond and

Harris
Removing obstructions. Black Creek, Townships

Monck and Watt
Norland Bridge, Cameron Road
Mud Creek Bridge, Township of Herschell
Veuve River Bridge, Township Kirkpatrick
Lake St. John and Sucker Creek. Improving

outlet

Hope Township, Towards purchase of Toll Road
Pautoifl' Creek Bridge, Calvin
Burk's Falls Bridge, Magnetewan River
Englehart Bridge and approaches
Oakley Bridge, Muskoka
Pine River Bridge, Rainy River District

Palmer's Rapids Bridge, Renfrew
Hilliardton Bridge orer White River
Dorset Bridge, Township Dorset
Reflooring Iron Bridge over Mississauga River.

.

Stephenson Float Bridge
Bell's Rapids Bridge, County Renfrew
Dawson Road Bridges 1

York Branch River Bridge,Town8hipDungannon
Bridge across Hudson Creek,Township of Kearns
To pay for stock injured by blasting at North

River
Gratuity to Arthur Brown, injured at Tometown

Bridge

Expenditure
Ist Julv,

1867, to 31 St

Dec. 1907.

Expenditure
for 1908.

1,420 17j

2,144 57
1,144 19
1,173 84t

1,000 00

1

513 02
338 50l

605 95

1

226,261 50
950 00

'

3,466 66!

3,000 00

3,300 00

Total
Expenditure
to 31st Dec.

1908.
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STATEMENT No. 2—Continued.

Name of "Work

.

Drainage Works—
Tilbury East outlet Drain
Beaver Creek Drain, Cornwall Township
Pelee Island Drainage, 63 Victoria, chapter viii.

Miscellaneous Drainage
Drainage "Works, Township of Elma
Big Creek Drain, Townships West and North

Tilbury
Outlet Drain, Eastern Township
Petite Castor River and Annabel Creek, Drainage

Works, Township Winchester
Becquithe Creek Drain, Cumberland and Clar-

ence Townships
Kenyon, Charlottenburg, Cornwall and Rox-

borough Townships
Monkland's Drainage Scheme, Roxborough

Township
Nesbit and Rogers Drains, Township Bosanquet.
Mud Lake Drainage, Township Keppell
Eraser Creek Drainage, Township Roxborough. .

Outlet for Durham Creek, Township Brooke. . .

.

North Branch Drainage Works, Townships Rox-
borough and Cornwall

Pottawatomie River Drainage Works, Township
Derby

Douro Drainage Works, Township Douro
Ruscomb Drainage Works, Township Rochester
Forbes Drainage Works, Township East Tilbury
Snake River, Towship Bromley
Lalonde Drainage Works
Silver Creek and Castor River Works, Town-

ships Mountain, Osgoode, South Gower and
Winchester

Long Swamp Drainage Works (or Davidson),
Township of Keppell

McGregor Creek Works, Township of Howard.

.

Mclntyre Croek
Medonte Township
Barkley Creek, Winchester Township
Silver Creek and Castor River
Allan Arcand
Castor Extension and 8th Concession
Millar Drain, Township of Mountain
Baldwin Drain, Township of Mountain
Big Creek
Bromley Township
Dauphin Works
Cavan Township Drainage Works
Whitebread Drainage Works, Township of Sombra
Pelee Drainage Works, Township of Mersea
Bromley Township Drainage Scheme
Mclntyre Creek Drainage Works, Drummond

Township
Merrick Creek Drainage Works, Township South

Sandwich
Dawn and Enniskillen Town Line Drain
Pike Drainage Works, Township Tilbury East.

.

Dauphin Drainage Works, Township Raleigh. .

.

Aux Raisin Drainage Scheme
Cavan Township Drainage Works
Ruscombe Drainage Works, Township Rochester

Expenditure
1st July,

1867, to 31 St

Dec, 1907

Expenditure
for 1908.

Total
Expenditure
to 31st Dec,

1908.

$ c.

3,020 00
750 00

1,500 00
27 00!

4,000 00,

8,367 30

2,480 00

7,700 Ool

1,000 00

700 00'

!

1,200 oo;

300 00

1

963 23

1

300 ool

1,300 00

2,000 00'

3,500 OOi

1,200 oo!

3,000 00
2,000 00]

7,700 00
900 00

'

2,400 00

1,500 00
2,000 00
1,200 00
1,800 00
1,000 00
1,600 00
2,200 00
1,600 00
220 00
290 00

1,000 00
100 00

3,000 00
2,000 00
4.000 00
5,000 00

1,000 00

1,000 00

1,000 00
1,500 00
2,000 00
2,000 00
4,0(X) 00
2,000 00
2,000 00

3,020 00
750 00

1,500 00
27 00

4,000 00
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STATEMENT No. 2—Cimcluded.

Name of Work.

Expenditure
Ist Julv,

1H67, to 31.st

Dec, 1907.

Expenditure
for 1908.

Total
Expenditure
to 31st Dec,

1908.

Drainage Wokks— Continued.

Logan North West Drain, Township Logan
Hardy Creek Drainage Works, Township Ade-

laide

Survey and Drainage Swamp Lands (Prov. Acct.

)

Sundry Drainage Works (charged to munici-
palities)

Temiskaiuing Railway Surveys
Roads, Township Ryerson
Clearing and Log Houses on free land grants

—

Settlers' Homestead Fund
Colonization and Mining Roads
Aid to Railways

Note :

—

Certificates issued to Riiilwavs $9,785,818 05
Cash paid direct to Railways'.

.

1,838,362 42

Aid granted 2,478,Vo*t miles.

.

11,624,180 47
Certificates outstanding 3,631,064 74
Actual cash expended to 31st

Dec, 1908 $7,993,115 73

36,600 51

329,

24,

7,

16.

4,808,

7,852,

980 93
823 58
295 06

80 75
867 07

755 05

t c $ c.

500 00 500 00

1,500 00 1,500 00
: 36,600 51

329,980 93
24,823 58
7,295 06

16,780 75

460,227 73 5,269.094 80
140,360 08 7,993,115 73

Totals 26.544,697 18 1,341,680 48 27,886,377 66

Department of Public Works, Ontario.

Toronto, February. 1909.

J. P. EDWARDS,
Accountant
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STATEMENT No. 3.

Being a classified statement showing the Expenditure on Capital Account for

Public Buildings, Public Works, Roads, Railways, etc. (1) The total expen-

diture for thirty-seven years and six months, from the 1st of July, 1867 to

the 31st of December, 1904; (2) The total expenditure for four years, from
the 1st of January, 1905, to the 31st December, 1908, and (3) The grand
total expenditure from the 1st of July, 1867, to the 31st December, 1908.

Name of Work.

1. Hospitals for the Insane, etc., at Toronto,
Mimico, LondoD, Hamilton, Kingston,
Brockville, Orillia, Cobourg, Penetangui-
shene and Woodstock

2. Penal Institutions, viz., Reformatory for Fe-

males, Reformatory for Boys and Central
Prison

3. Educational Institutions, viz., Institution for

Deaf and Dumb, Belleville, Institution for

the Blind, Brantford, School of Practical

Science, Normal and Model Schools, at

Toronto and Ottawa, and Normal Schools at

London, Stratford, Hamilton, Peterborough
and North Baj'

4. Agricultural Institutions, viz.. Agricultural

College, Guelph ; Dairy Schools, Kingston
and Strathroy ; Dairy Farm, Algoma, and
Farm, Mimico

5. Buildings for Administration of Justice, being
Osgoode Hall, and Court Houses, Lockups,
etc., in the Districts of Algoma, Thunder
Bay, Muskoka, Parry Sound, Nipissing.

Manitoulin, Sudbury and Rainy River
6. Parliament and Departmental Buildings, and

Government House
7. Works for the improvement of Navigation,

such as locks, dams, slides, etc

8. W^orks for the improvement of Transporta-

tion, such as bridges, piers, roads, etc

9. Drainage Works, Expenditures and Ad-
vances to Municipalities

10. Miscellaneous Expenditure, viz., Brock's
Monument, Niagara River Fence, Clearing

of Log Houses, Township of Ryerson, Tem-
iskaming Surveys, and Immigration Lodg-
ing House

11 . Colonization and Mining Roads
12. Aid to Railways (actual cash expended)

Grand Total

Expenditure Expenditure
1st July, 1867,1 1st Jan., 1905
to 31st Decem-!to 31st Decem-

ber, 1904. ber. 1908.

4,774,584 48

1,356,979 02

1,791,329 68

709,257 51

- 459,938 26

1,776,474 75

1,010,493 50

204,033 68

418,161 85

54,590 07
4,059,464 44
7,456,173 01

24,071,480 25

$ c.

563,140 40

48,369 61

569,179 86

Total
Expenditure

to 31st Decem-
ber 1908.

204,609 99

6,285 75

45,174 87

376,445 08

53,310 00

6,434 50
1,209,630 36
536,942 72

3,814,897 41

$ c.

5,337,724 88

1,405,348 63

2,360,509 54

195,374 27 904,631 78

664,548 25

1,782,760 50

1,055,668 37

580,478 76

471,471 85

61,024 57
5,269,094 80
7,993,115 73

27,886,377 66

Department of Public Works, Ontario.

Toronto, February, 1909.

P. EDWARDS,
Acsountant.
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To His Honour J. MORISON GIBSON,

Lieuteriant-Governor of tJte Province of Ontario.

May it Please Your Honour :

I herewith beg to present for your consideration the Thirty-eighth

Annual Report of the Registrar-General, relating to the Registration of Births

Marriages and Deaths in the Province of Ontario, during the year 1907.

Respectfully submitted,

W. J. HANNA,

Registrar-General of Ontario.
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Sir,—I have the honour to submit for your approval, the Thirty-eighth

Annual Report made in conformity with and under the provisions of The Act

respecting the Registration of Births, Marriages and Deaths in the Province of

Ontario, for the year ending December the thirty-first, 1907.

I have the honour to be,

Sir,

Your obedient servant,

CHAS. A. HODGETTS, M,D.,

Deputy Registrar-Oeneral.

To Hon. W. J. Hanna,

Registrar-General of Ontario.
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Report Upon

Births, Marriages and Deaths

For the Year 1907.

The following is the resume of the Vital statistics for the oflScial and
calendar year, ending December Slst, 1907.

The Report is the Thirty- Eighth Annual Report of the Registrar-General,

and comprises the following returns ;

Births, 53,684, Marriages, 21,915, and Deaths, 33,502, being a total of

109,001 registrations, as against 104,340 for the preceding year. The increase

in each of the three groups over those of the year 1906, being, Births, 1,874,

Marriages, 2,067, Deaths, 720.

The following counties or districts show a decrease in the total returns as

compared with the previous year (1906) :—Duflerin, Haldirnand, Halton, Kent,

Lambton, Lanark, Lincoln, Mtiskoka, Ontario, Parry Sound, Peel, Perth, Peter-

borough, Renfrew, Simcoe and Wellington.

Estimated Population.

The estimated population of the province for the year as based upon the

increase between the returns of the Dominion Census Bureau for the years 1891

and 1901, and figured out on geometrical progression, is 2,220,430, which is an

increase of 6,314 over the year 1906. It must, however, be noted that in some
instances, particularly where the county includes in its area one or other of the

large c'.ties, that the ratio given must be markedly in error. In some cases the

increase of population has been phenomenal, and the correction of errors cannot

be made with any degree of accuracy or uniformity, until after the next

decennial census in 1911.

The estimated population by Counties and Districts, is given in table 1

—

while estimated population of the cities and towns of over four thousand of a

population, are given in Tables 2 and 3.

Births.

The total number of births reported during 1907, was the highest of any

year yet recorded, a comparison of returns for the ten preceding years is made
in Table 4, where the births are given by counties and districts, with the birth

rate per 1000 of estimated population w^ith the one exception, that the birth rate

for the year 1901, is based upon the Dominion Census and Statistics Office

Bureau Returns for the decennial Census taken in that year.

[7]
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Of the 58,584 births registered in the province during the year, 15,269, or
28.4 per cent occurred in the eighteen cities of the province, which are credited
with an estimated population of 548,810 which places the rate per thousand, at
27.9 for the City group, while for the fifteen towns, wuth an estimated popula-
tion of 122.064, the total number registered was 3,097, or 55 per cent of the
total for the province, and the birth rate in this group of municipalities, was
25.3 per thousand of the estimated population.

The similar extraordinary high birth rate in the cities of Fort William and
Po)-t Arthur, is in the main due to the fact that the estimated population does
not at all approximate the actual population ; both cities having very materially
increased in population during the past few years, and the same statement in
the main holds good in respect to the City of Niagara Falls, while the seem-
ingly high birth rate of the City of Toronto, would be considerably lowered,
were the population figures as given by the Police census used as a basis.

The lowest birth rates are those of DufFerin, 15.8, Prescott and Russell, 16.0
and Lennox and Addington, 17. per thousand.

The sex distribution by months, will be seen by reference to page ii.

The total number of male births was 27,.t06, and that of female births,

26,078, or, 105.4 males to 100 females born during the year 1!)07. The maxi-
mum number of births registered during the year, was in the month of March.

To permit of ready comparison of the births registered by counties for the
past ten years. Table 4 is given. The upper line in each case being the total
number registered, and the lower, the rate per thousand of the estimated popu-
lation. In the column "Total" appears on the upper line, the number of births
registered during the decade, and in the lower line, the average rate per thousand
of population.

The number of multiple births registered, are 1,!86, of which number 1,162
were twins, and 24 triplets. Of the twins, oG3 were males, and 59§ females.
The Triplets being divided as follows: males 10, females 14.

The following figures show the number of illigitimates registered during
the past 10 years, with the ratio per thousand of all births registered.

Year.
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durinsif the ten years. The total this year havinfj passed the 2,000 figure, which
gives the rate, based on estimated population, of 36.2 per thousand. This is not,

however, a fair method ot comparison, as most of the couples married are non-

residents of the Province, and hail chieti\' from the United States, who reach

this Province through the City of Detroit. By comparison with the border

Counties of Lambton and Welland. it will be seen that in the former county,

which also adjoins the State of Michigan, there is no such obnornml rate ; indeed

the rate is 1.00 per thousand less than the provincial average.

In the case of Welland County, which adjoins the State of New York,
somewhat similar conditions e.xist. altliough the business has not assumed such

large proportions as the City of Windsor and the County of Essex.

Jn Welland County 404 marriages were registered, of which number 187

were in the City of Niagara Fails.

The figures for these counties are, Essex 2,168 marriages, of which 1,562 or

73.6 per cent, of the county total were registered in the City of Windsor
;

Lambton, 509, of which 220, or 43.2 percent., were registered in Sarnia; Welland,

404, of which 187, or 46.2 per cent., were registered in the City of Niagara
Falls.

In conclusion, I would point out that as the marriage law is for the Pro-

vince of Ontario, and a.s the ceremony cannot be performed by a clergyman or

church oflBcial non-resident in Canada, it does appear somewhat anomalous that

there is a distinct provision in the Marriage Act which makes it possible for

non-residents of Ontario to be married under exactly the same conditions as are

imposed upon residents who marry by license, and upon much less diflacult

terms when the marriage is by banns, where residence of fifteen days is necessary.

The following table shows the numbers of marriages by license and by
banns in the Province during the last ten years.

Marriages by License and Banns during 10 years, 1898-1907.

Year.
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Deaths.

There were registered in the year 1907, 33,502 deaths from all causes,

which is a death rate of 15.0 per each thousand of the estimated population

;

both the numbers and the death rate exceed that of any previous year, and the
death rate is 1.6 per thousand in excess of the average for the decade.

The tables referring to this class are Nos. 1, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13,

14 and 15.

The tables relating exclusively to mortalit}' statistics are as follows

:

Table 6.—Total deaths and death rate per 1,000 of population of counties for

ten 3^ears, 1898 to 1907, inclusive.

Table 7.—Recapitulation of deaths by groups of diseases, by counties, by age
groups, sex and months.

Table 8.—Recapitulation of deaths by groups of diseases, for cities, by age
groups, sex and months.

Table 9.—Recapitulation of deaths by groups of disease, for towns, by age
groups, sex and months.

Table 10.—Total deaths by individual diseases, occurring in each county.

Table 11.—Deaths by individual diseases as reported in each city.

Table 12.—Deaths by individual diseases as reported in each town with over

5,000 of population.

Table 13.—Showing infantile mortality of those under 5 years of age, by ages,

individual diseases and groups.

Table 14.—Deaths by occupation in the whole province, by age, groups and sex.

Table 15.— Deaths by occupation occurring in cities of Ontario, by age, groups
and sex.

Collected Records.

For the information of the public it may be stated that all the births, mar-
riages and deaths registered with Division-Registrars are now in the vaults of

the Department ; these date from July 1st, 1869, and total over three millions,

classified as follows :

Births 1,656,858

Marriages 576,067

Deaths 878,498

while in addition to these there are marriage returns which have been -received

from the various Registration Districts as they existed before the year 1869,
dating back as far, in one instance, to the year 1816.

Changes.

It will be noted that the municipalities of Fort William and Port Arthur
appear for the first time in Table 2, amongst the cities, and the list of Town
Table 3 has been increased by the addition of Barrie, Collingwood, Hawkes-
bury, Pembroke and Smith's Falls.
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Table Showing Deaths from Tuberculosis, Province of Ontario, 1^70-1907.

Year.
Deaths from
Tiiberculosie.

Decennial
Census Popula-

tion.

Ratio per l.OOo! Total Deaths
j%of all Deaths,

!

of Population, from all Causes. I

TubereSlosis.

1870.

1871.
1872.

1873.

1874
1875.
1876.
1877.

1878.

1879.
1880.

1881.
1882.

1883.
1884.
1886.

1886.

1887.
1888.
1889.

1890.
1891.
1892.

1893.

1894.
1895.
1896.

1897.

1898.

1899.
1900.

1901.
1902.
1903.

1904.
1905.
1906.
1907.

Total.

886
1.049

1,308
1,420

1,255

No return!.

2.315

2,188
2,053
2,104
2,197

2,446
2,591

2,667
2,506
2.499

2,573
2,556

2,551

2,417

2,503
2,379
2,592

2,552
2,379
2.472
2,922
3,164
3,291

3,405
3,484
3,284

2,694

2,723
2,877
2,667
2,911

2,530

87,654

1,620,851 .64 6.905 11%

1,923,610 1.27 22,821

2,122,716 1.12 21.558

2,184,144 1.04 . y 29,608

10%

11%

11%





APPENDIX.

COMPARISON OF THE ABRIDGED AND DETAILED FORMS OF THE INTERNA-
TIONAL CLASSIFICATION OF CAUSES OF DEATH.

The Abridged Classification is that used by the Department in the preparation of certain
tables, beginning with the Report for the year 1906 ; and all reference numbers in parenthesis or
brackets are to those of the Detailed Classification and show the exact titles corresponding to
titles of the abridged or shorter list.

The Detailed Classification is the International Classification (Bertillon Nomenclature) of
cause of death.

Abridged Classification. Detailed Classification.

ALL CAUSES (STILL BIRTHS IN-
CLUDED. )

I.

—

Gbneral Diseases.

{A. Epidemic Diseases.)

1. Typhoid fever (1).

2. Malarial fever (4).

3. Smallpox (5).

4. Measles (6).

5. Scarlet Fever (7).

6. Whooping Cough (8).

7. Diphtheria and Croup (9).

8. Influenza (10).

9. Dysentery (14).

10. Erysipelas (18).

11. Other epidemic diseases (2, 3, 11, 15,

16. 17, 19).

( B. Other general diseases. )

12. Septicipmia (20).

13. Tuberculosis of lungs (27).

14. Tuberculosis of larynx (26).
15. Tuberculous meningitis (28).
16. Abdominal tuberculosis (29).
17. Pott's Disease (30).

18. Tuberculous abscess (31).
19. White swelling (32),
20. Tuberculosis of other organs (33).
21. General tuberculosis (34).

22. Scrofula (35).

ALL CAUSES (STILL BIRTHS EX-
CLUDED).

I.

—

General Diseases.

(A . Epidem ic Diseases.

)

1. Typhoid fever (abdominal tvphus).
2. Exanthematic typhus.
3. Relapsing fever.

4
.
Intermittent fever & malarial cachexia.

4. Repeated. Malarial cacltexia.

5. Smallpox.
6. Measles.
7 . Scarlet fever.

8. Whooping cough.
9. Diphtheria and croup.
9. Repeated. I)i}>htheria.

10. Influenza.

11. Miliary fever.

12. Asiatic cholera.

13. Cholera nostras.

14. Dysentery.
14- Repeated. Epidemic dysentery.
15. Bubonic plague.

16. Yellow fever.

17. Leprosy.
18. Erysipelas.
19 . Other epidemic diseases.

(
B. Other general disecues.

)

20. Purulent infection and septicaemia.
21 . Glanders and farcy

.

22. Malignant pustule.
23. Rabies.
24. Actinomycosis, trichinosis, etc.

25. Pellagra.

27 . Tuberculosis of the lungs

.

26. Tuberculosis of the larynx.
28. Tuberculosis of the meninges.
29. Abdominal tuberculosis.
30. Pott's disease.

31 . Cold abscess, abscess bv congestion.
32. White swelling.

33. Tuberculosis of other organs.
34. General tuberculosis.
35. Scrofula.

[13]
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Forms of the International Classification op Causes of Death.—Continued.

Abridged Classification. Detailed Classification.

23. Venereal diseases (36, 37, 38).

2i. Cancer of mouth (39).

25. Cancer of stomach and liver (40).

26. Cancer of intestines (41).

27. Cancer of genital organs (42).

28. Cancer of breast (43).

29. Cancer of skin (44).

30. Cancer of other or unspecified organs

(45).

31. Tumors (46).

32. Rheumatism (47. 48).

33. Diabetes (50).

34. Anaemia, leukaemia (53, 54).

35. Alcoholism (56).

36. Chronic poisonings (57, 58, 59).

37. Other general diseases (21, 22, 23, 24,

25, 49, 51, 52, 55).

36. Syphilis.

37. Gonnorrhoea (5 years and over)

.

38. Gonnorrhoea (under 5 years).
39. Cancer and other malignant tumors of

the buccal cavity.
40

. Cancer and other malignant tumors of
the stomach and liver.

41 . Cancer and other malignant tumors of
the peritoneum, intestines c^ rectum.

42. Cancer and other malignant tumors of
the female genital organs.

43. Cancer and other malignant tumors of
the breast.

44
. Cancer and other malignant tumors of

the skin.

45. Cancer and other malignant tumors of
other organs or of organs not speci-
fied.

46. Other tumors (tumors of the female
genital organs excepted.

/47. Acute articular rheumatism.
\ 48. Chronic rheumatism and gout.
49. Scurvy.
50. Diabetes.
51. Exophthalmic goitre.

52. Addison's disease.

(53. Leukaemia.
(.54. Anaemia, chlorosis.

56. Acute and chronic alcoholism.
j'57. Chronic lead poisoning.
58. Other chronic poisonings (occupa-

tional).

59. Other chronic poisonings.
55 . Other general diseases.

II.

—

Diseases of Nervous System. II. Diseases of the Nervous System and
OF the Organs of Special Sense.

38. EncephaUtis (60).
39. Meningitis (61).

40. Locomotor ataxia (62).
41. Other diseases of spinal cord (63).
42. Apoplexy (64).

43. Softening of brain (65).
44. Paralysis (66).
45. General paralysis of insane (67)

.

46. Other forms of mental disease (68).

47. Other diseases of brain (74).

48. Epilepsy (69).

49. Convulsions (70, 71).

50. Tetanus (72).

51. Other diseases of the nervous svstem
(73, 74, 75, 76).

60. Encephalitis.
61. Simple meningitis.

61. Repeated. {Epidemic cerehro-spiyial

meningitis).

62. Progressive locomotor ataxia.
63. Other diseases of the spinal cord.
64. Congestion and hemmorrhage of the

brain.

65. Softening of the brain.

66. Paralysis without specified cause.
67. General paralysis.

68. Other forms of mental alienation.

69. Epilepsy.
f70. Convulsions (non-puerperal), 5 years
< and over).

1 71. Convulsions (under 5 years).
72. Tetanus.

f73. Chorea.

J 74

.

Other diseases of the nervous system.

I
75. Diseases of the eye and its adnexa.

[76. Diseases of the ear.
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Forms ok the International Classification of Causes of Death.—Continued.

A.bridged Classification. Detailed Classification.

III.

—

Diseases of Circi'latory System.

52. Pericarditis (77),
53. Endocarditis (78).
54. Heart disease (79).

55. Angina pectoris (80).
56. Diseases of arteries (81).

57. Embolism and thrombosis (82).

58. Diseases of veins (83).

59. Diseases of lymphatics (84).

60. Other diseases of circulatory system
(85, 86).

III.

—

Diseases of the Circulatory System.

77. Pericarditis.

78. Acute endocarditis.

79. Organic (liseases of the heart.
80. Angina pectoris.

81 . Disease.s of the arteries, atheroma,
aneurism, etc.

82. Embolism and thrombosis.
S'i. Diseases of the yeins (varices, hemor-

rhoids, phlebiti-s, etc.).

84. Diseases of the lymphatic system
(lymphangitis, etc.)

(85. Hemorrhages.
86. Other diseases of the circulatory sys-

tem.

IV.

—

Diseases of Respiratory System. IV.

—

Diseases of the Respiratory System.

61 . Disea.ses of larynx (88).
62. Diseases of the thvroid body (89).

63. Acute bronchitis (90).

64. Chronic bronchitis (91).

65. Broncho-pneumonia (92).

66. Pneumonia (93).

67. Pleurisy (94).

68. Congestion of lungs (95).

69. Gangrene of lungs (96).

70. Asthma and emphysema (97-98).

71. Hemorrhage of lungs (99).

72. Other diseases of respiratory system
phthisis excepted (87, 99).

87. Diseases of the nasal fossic.

88. Diseases of the larynx.
89 Diseases of the thyroid body.
90. Acute bronchitis. •

91. Chronic bronchitis.

92. Broncho-pneumonia.
93. Pneumonia.
94. Pleurisy.

95. Congestion and apoplexy of the lungs.

96 . Gangrene of the lungs.

97. Asthma.
98. Pulmonary emphysicma.
99. Other disesu-es of the respiratory sys-

tem (phthisis excepted).

V.

—

Diseases of Digestive Svste.m.

73. Diseases of mouth (100).
74. Tonsilitis (101)
75. Other diseases of pharynx (101,

102).
76. Ulcer of stomach (103).
77. Gastritis. 1

78 . Other diseases of the stomach. /
79. Dentition.
80. Diarrhcra and enteritis (under 2

years) (105)

.

(104).

81. Diarrhoea and enteritis (2 years ami
over) (106).

82. Hernia lnns^
83. Obstruction of intestines f^^'^^^'
84. OtherdLseasesof intestines (107, 109).

85. Acute yellow atrophy of liver (HO)

.

86. Hydatid tumors of liver (111).
87. Cirrhosis of liver (112).

88. Biliary calculi (113).
89. Other diseases of liver (114) .

90. Diseases of spleen (115).
91. Peritonitis, non-puerperal (116).

\'.—DisEASKs OK the Digsstive Systk.m.

100

.

Diseases of the mouth and its adnexa.
101

.

Diseases of the pharynx.
102. Diseases of the <i?sophagus.

103. Ulcer of the stomach.
104. Other diseases of the stomach (cancer

excepted.

)

105

.

Diarrhoea and enteritis (under 2 years).

105. Repeated. Chronic d'larrhxca and en-

terilis {under 2 yearn).

106. Diarrhoea and enteritis (2 years and
over).

107. Intestinal parasites.

108. Hernia and intestinal obstructions.

109

.

Other diseases of the intestines.

110. Acute yellow atrophy of the liver.

111. Hydatid tumors of the liver.

112. Cirrhosis of the liver.

113. Biliary calculi.

114. Other disea.*es of the liver.

115. Diseases of the spleen.

116. Simple peritonitis (non-puerperal).
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Forms of the Interxatioxai. Classification of Causes of Death.—Continued.

Abridged Classification. Detailed Classification.

92. Appendicitis (118).

93. Other diseases of the digestive sys-

tem (cancer and tuberculosis ex-

cepted) (117).

VI.

—

Diseases of Genito-Crixary
System.

94. Acute nephritis (119).

95. Bright's disease (120).
96. Other diseases of kidneys (121).

97. Calculi of urinan" tract (122).

98. Diseases of bladder (123).

99. Diseases of male genital organs (non-
venereal) (126).

100. Uterine tumor (129 1.

101. Other diseases of uterus (127. 128.

130).

102. Ovarian tumor (131).
103. Diseases of the tubes (132).

104. Diseases of female genital organs
(non-venereal) (132).

105. Other diseases of the genito-urinarv

system (124. 125, 126, 132, 133).

'VII.

—

The Pcerperai. State.

106. Puerperal septicaemia (137),

107. Puerperal convulsions (138).

108. Other causes incident to child-birth

(i:34, 185, 136, 139, 140, 141).

VIII.

—

Diseases of Skix.

109. Gangrene (142).

110. Carbuncle (143).

111. Abscess (144).

112. Other diseases of skin (145).

118. Appendicitis and abscess of the iliac

fossa.

117. Other diseases of the digestive sys-

tem (cancer and tuberculosis ex-
cepted).

VI.

—

Diseases of the Gexito-Urixary Sy-s-

tem and its Adxexa. .

119. Acute nephritis.

120. Bright's disea.«e.

121 . Other diseases of the kidneys and
their adnexa.

122 . Calculi of the urinary tract.

123. Diseases of the bladder.
124. Diseases of the urethra, urinary ab-

scess, etc.

125 . Diseases of the prostate.

126. Non-venereal diseases of the male
genital organs.

127. Metritis.

128. Uterine hemorrhage (non-puerperal).

129. Uterine tumor (non-cancerous).
130. Other diseases of the uterus

131 . Cysts and other tumors of the ovary.
132. Other diseases of the female genital

organs

133.

134.

135.

136.

137.

Xon-puerperal diseases of the breast
( cancer excepted )

.

VII.

—

The Puerperal State.

Accidents of pregnancy.
Puerperal hemorrhage. •

Other accidents of labor.

Puerperal septicaemia.

138 . Puerperal albuminuria & con\-ulsions.

139. Phlegmasia alba dolens (puerperal).

140. Other puerperal accidents— sudden
death.

141. Puerperal diseases of the breast.

VIII.—Diseases of the Skix and Cellu-
lar Tissue.

142. Gangrene.
143. Furuncle.
144. Acute abscess, phlegmon.
145. Other diseases of the skin and its ad-

nexa.

IX.

—

Diseases of Locomotor System.

113. Diseases of the bones ( 146).

114. Distases of the joints (147).

IX.- -Diseases of the Organs of Loco-
MOTIOX.

146 . Nontuberculous diseases of the bones.

147. Arthritis and other diseases of the
joints (tuberculosis and rheumatism
excepted)

.

* The distinction between puerperal and non-puerperal diseases should be carefully main-
tained. Whenever the death of a female of child bearing age is reported from any disease

which may have been puerperal, the medical attendant should state whether or not it was
puerperal

.
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FOBHS OF TBE INTERNATIONAL CLASSIFICATION OF CaUSES OF DEATHS.—Concluded.

Abridged Classification. Detailed Classification.

115. Other diseases of locomotor system
(148, 149).

X.—MALFORM.VriONS.

116. Congenital uial formations ( still-births

excluded) (150)

.

XI.

—

Eakly Infancy.

117. Premature birth (151)

.

118. Congenita! debility (151, 152, 153).

Xll.—Old Age.

119. Old age (154).

XIII —VlOLE-NCK A.M) OtHKR K.XTERNAI.

Cai.ses.

120. Suicides (155-163) inclusive.

121. Fracture* and dislocations (164, 165i.

122. Burns and scahls (167).

123. Physical phenomena (169, 170, 171 j.

124. Drowning (172).

125. Inhalation of poisonous gases (174)

.

126. Other accidental poisonings (175).
127. Other accidental traumatisms (166).
128. Injuries at birth "l/^-«^
129. Homicide ([^•^)-

XIV.

—

Ill-Defi.vei) Diseases.

130. Dropsv (177).
131. Heart'failure (179).

)

132. Other ill-detined causes (178, 179). -

133. Unknown causes (179). J

(148. Amputation.
149. Other diseases of the organs of loco-

motion.

X.

—

Malfohm.\tion8.

150. Congenital malformations (stillbirths

excluded).

XI.

—

Early Infancy.

151

.

Congenital debility, icterus and scle-

rema.
152. Other diseases i)eculiar to early in-

I
fancy

.

[ 1 53 . Lack of care

.

XII.—Old Age.

154. I'Senile debility

.

XIII.

—

External Causes.

f 155

.

Suicide by poison

.

156. Suicide by asphyxia.
157. Suicide by banging or strangulation.
158. Suicide by drowning.
159. Suicide by firearms.

160. Suicide by cutting instruments.
161 . Suicide by jumping from high places.

162. Suicide by crushing.
163. Other suicides.

164. Fractures.
165. Dislocations.

167. Burns and Scalds.

168. Burns from corrosive substances.
169. Sunstroke.
170. Freezing.
171. Electric shock (including lightning).

172. Accidental drowning.
173. Inanition (starvation).

174. Absorption of deleterious gases (non-
suicidal).

175. Other acute poisonings.

166. Other accidental traumatisms.

176. Other external violence.

XIV. -Ill-Defined Diseases.

177. Dropsv.
178. Sudden death.

179. Causes of death unspecified or ill-

defined.

134. XV.

—

Still Bi.rtb.s.
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TABLE No. 1.

Table Showing the Total Number of Births, Marriages and Deaths, and

Ratio per 1,000 in each County in !907.
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TABLE No. 2.

Table Showing: the Total Number of Births, Marriages and Deaths, and

Ratio per 1,000 of Population in each City of Ontario, 1907.

Countiee. « t.

Total

Belleville

Brantford
Chatham
Fort William.

.

Guelph
Hamilton
Kingston
London
Niagara Fall? .

Ottawa
Peterboro' ....

Port Arthur. . .

St. Catharines

.

Stratford

St. Thomas . .

.

Toronto
Windsor
Woodstock

54S,S10. 15,269 27.9, 9,105 16.5 10,5761 19.2, 30,960

9,274,
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TABLE No. 4.— Showing the birth rate per 1,000 population in each County of the
Province for ten years.

Counties.
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TABLE No. 5.— Showing the marriage rate per 1,000 of population in each County
of the Province for ten years.

Counties.
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TABLE No. 6.— Showing the
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TABLE

Showing Total Deaths by Individual

Causes of Death.

I. GENERAL DISEASES.

{A. Epidemic Diseases.)

Grand Total

Group Total 1,9481 66

Typhoid Fever
Malarial Fever
Smallpox
Measles
Scarlet Fever
Whooping Cough
Diphtheria and Croup
IiiBuenza
Dysentery
Erysipelas
Other Epidemic Diseases.

17

4 ...

166
102
214
380
335
120

87
131.

{B. Other General Diseases.)

Group Total 6,110] 71

12.

13.
14.

15.

16.

17.

19.

20.
21.

22.
23.'

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.

34.

35.

36.

37.

Septicjemia
Tuberculosis of lungs
Tuberculosis ol larynx
Tuberculous meningitis
Abdominal tuberculosis
Pott's disease
White swelling
Tubereulos-is of other organs
General tuberculosis
Scrofula
Venereal diseases
Cancer of moiilh
Cancer of stomach and liver
Cancer of intestines
Cancer of genital organa
Cancer of breast
Cancer of skin
Cancer of other unspecified organs.
Tumo IS

Rheumatism
Diabetes
Anfemia, leukaemia
.\lcoholi.=m
Chronic poisonings
Other general diseases

210
1,3131 29

16
136
21
11

13
60

952
5
19
21

420
54
42
08

40j

694
60

1

173|

223
436
55
2
73

t> .2

^ I a a a

1 ...

il...

11 11

II. DISEASES OF NERVODS SYSTEM.

Group Total 3,806

38. Encephalitis 70
39. Meningitis ' 539
40. Locomotor ataxia 26
41. Other diseases of spinal cord 48
42. Apoplexy

,
1,044

43. Softening of Brain 51

44. Paralysis
i

1,021

45. General paralysis of insane : 5
46. Other forms of mental disease ' 45
47. Other diseases of brain 80
48. Epilepsy J20
49. Convulsions, .^C9!

.=S0. Tetanus
|

Is!

51. Other disea-ses of nervous system i 170'

132

3
13 10

101,21 26

41 1 6

4
3 3
1

412
2

47 25! 47 15 5

1 6
3

125 132

2 ...

28 19; 47

45110 25

105 30 13160

10 22

113 127

1

3
1

...| 1

201 18
...| 1

... 1

...I 1

Si 11
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No. 10.

Diseases in each County in Ontario, 1907.

1

1
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TABLE

Showing Total Deaths by Individual

Causes of Death.
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No. 10. --Covtinned.

Diseases in each County in Ontario, 1907.— Continued.

bi

C

29
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TABLE
Showing Total Deaths by Individual

Causes of Death.



1907 REGISTRAR GENERAL. 31

No. 10.

—

Concluded.

Diseases in each County in Ontario, 1907.— Concluded.

i
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TABLE No. 11.

Table Showing Total Deaths by Individual Diseases in Each City in Ontario, 1907.

Causes of Death.

I. GENERAL DISE.^SES

{A. Epidemic Diseases )

Grand Total.

Q-oup Total.

2. Malarial Fever.
4. Measles
5. Scarlet Fever
fi . Whooping Cough
7. Diphtheria and Croup
8. Influenza
9. Dysentery

10. Erysipelas
n . Other Epidemic Di.seases.

{B. Other General Diseases)

12.

13.

14.

15.

16.

17.

19.

20.
21.
•22.

23.

24.
2't.

26.
27.

28.

29.
30.

31.

32.
33.
34.

35.
36.

37.

Septicaemia.

11. DISEASES OF NERVOUS SYSTEM.

1. Typhoid Fever J'9

633

2
47
60
77
132
.52

45
36
3

Group Total
i

^-631

oeiJinjiciu'it
I

Tuberculosis of lungs
j

too

Tuberculosis of larynx
Tuberculous meningitis
Abdominial niberculosis—
Pott's disease
White Swelling
Tuberculo.sis of other organs
General Tuberculosis
Scrofula
Veneral diseases
Cancer of mouth
Cancer of stomach and liver

|

137

Cancer of intestines
Cancer ol genital organs -. . .

,

Cancer of breast
Cancer of skin
Cancer of other unspecified organs
Tumors
Rheumatism
Diabetes
Amemia, leuksemia
Alcoholism
Chronic poisonings
Other General diseases

Group Total 1-1^6

3H. Encephalitis
|

1?

39. Meningitis ^*^
40. Locomotor ataxia -'j

41 . Other di.'^eases of spinal cord
[

lo

42 . Apoplexv i

304

43 . Softening of brain ' •

J
44. Paralysis 2;1

45. General paralysis of insane 5

46. Other forms of mental disease 12

47. Other disea.ses of brain 33

48. Epilepsy ;

25

49. Convulsions
I

'°^
^ Tetanus 1*

5 1 . Other Diseases of nervous system

.

43

43

10

30

10 18

z o

103

20

35

19

15

3S

202

23

13 J9

20 42

H ^

715 41

5
2
66

10

:

8

103

3
24
36
45
13

1

9

12

38

.. 2

.. 3
61 2
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TABLE No. U.—Co»tinurd.

Cause of Death.

III.

.>7.

58.

59.

60.

UlriE.\SE6 OF CIRCl'LATORY SYSTEM

Group Total ^^

FericHrditi'
EnrtociinHlis
Heart Iii.-ieiist'.s

Angiim I'ectoris

Disi'H.-;t.s (.>f arterie.s

Embolism iin«l throaibosis
|)is«.-u9es of veins
Ui.seusesof lymphatics
Other (lisea.>ies of circulatory system

.

8
12a
577
38

14-1

M
•I

1
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TABLE No. II.— Concluded.

Causes of Dealh.
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TABLE No. 12.

Table showing Total Deaths by Individual Diseases in each Town of over 5,000
population in Ontario, 1907.

Causes of Death.
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TABLE No. 12.— Continued.

Table showing Total Deaths by Individual Diseases.— Continued.

Causes of Death.
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TABLE No. 12 CojicJuded.

Table showing Total Deaths by Individual Dl&eases.— Condudtd.

Causes of Death.
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TABLE No. 13.

Showing Infant Mortality under 5 years of age in Ontario, 1907.

Causes of Death.
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TABLE No. i3.~Continued.

Showing Infant Mortality under 5 years of a^e in Ontario, 1907.

—

Continued.

Causes of Death.
£

III. DISEASES OF CIRCULATORY SYSTEM.

Groap lotal

Pericarditis

Kndocaniitis
Heart I>isease

Diseases of arteries

Embolism and thrombosis
Diseaj^es of veins

59. Diseases of iympliatics

60. Other diseases of circulatory system

52.

63.

54.

56.

57.

58.

IV. DISEASES OF RESPIRATORY SYSTEM.

61. Disea.«e.^ of larynx
62. .\cute bronchitis
65. Broncho-pneumonia
6o. Pneumonia
67. Pleurisy
68. Congestion of Lungs
69. Gangrene of lungs
70. Asthma and emphysema
7L Hemorrhage of lungs
72. Other diseases of respiratory system, phthisis ex-

cepted

V. DISE.\SES OF DIGESTIVE SYSTEM.

26
276,

313

668,
7'

41'

1

5

3

12
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TABLE No. 13.— Concluded.

Showing Infant Mortality under 5 years of age in Ontario, 1907.

Causes of Death.

VIII. DISEASES OF SKIN.

Group Total

109. Gangrene
1] 1. Abscess
11 2. Other diseases of skin

.

IX. DISEASES OF LOCOMOTOR SYSTEM

Group Total

113. Diseases of the bones

116. X. MALFORMATIONS.

Group Total

XI. EARLY INFANCY

Group Total ,

VIOLENCE AND OTHER EXTERNAL
CAUSES.

Group Total

121. Fractures and dislocations . .

.

122. Burns and scalds

124. Drowning
125. Inhalation of poisonous gases
126. Other accidental poisonings.

.

127. Other accidental traumatisms
128. Injuries at birth

129. Homicide

XIV. ILL-DEFINED DISEASES.

Group Total

130. Dropsy
131. Heart failure

132. Other ill-defined causes

.

133. Unknown causes

18 17!

1

4

13,

1!

13

><

88

2,142 2,142

1 17. Premature birth 709
118. Congenital debihty

,
1,433

XIII

179

1

62!

151

3
191

31

1

38'

10

709

1,433

69 35

1
5

24

663

50
427
81

451 67|

3,

32
352
64

i

134. XV. STILL BIRTHS.
|

|

Group Total 1,746 l,746i

34 17

19
6

17
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TABLE No. 14.

Deaths by Occupations, 1907—Counties.
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TABLE No. \ 4.— Concluded.

Deaths by Occupations, 1907—Counties— Cuucluded.
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TABLE No. 15.

Deaths by Occupations, 1907—Cities.

Occupation.s.
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TABLE No. 15.— Coticludnl.

Deaths by Occupations, 1907—Cities— Concluded.

Occupations.
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iMARRlAGES BY MONTHS, 1907.

Counties.
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