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To Field Marshal, His Royal Highness Princé Arthur Williom Patrick Albert, Duke
of Connaught and of Strathearn, K.G., K.T', K.P., ete., ete., ete., Governor General

and Commander in Chief of the Dominion .of Canada.

‘May 11 PLEASE YOUR Rovar HieaNESS: 0
The undersngned has the honour to lay before Your Royal nghness, in com-
‘pllance with 6-7 Edward VII, chapter 29, section 18, the Summary Report of the
work of the Mines Branch of the Department of Mines during the calendar year end- | ¢
ing December 813 1914.
LOUIS CODERRE,
7/ 'Minister of Mines.
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Hox. Louis CopERRE,
Minister of Mines,
Ottawa.

Pl

SIR,_—I have the honour to submit herewith, the Director’s Summary Report
of the work of the Mines Branch of the Department of Mines during the ‘calendar
year ending December 31, 1914. ’

T am, Sir, your obedient servant,

R. G. McCONNELL,
« Deputy Minister.
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SUMMARY REPORT

Oor THE

MINES BRANCH OF THE, DRPARTHENT OF MINES

FOR THE CALENDAR YBAR ENDING DRCEMBER 3l 1914

R. G. MGOENNELL, Esq., B.A., St
Deputy Minister,
Department of Mines.

Sir,—I have the honour to .submit, herewith, the Summary Report of the Mines
Branch for the calendar year ending December 31, 1914.

CHANGES IN STATT.

The following additions were made to the staff of the Mines Branch dulmg 1914 _—

Appomtments——

David Westwood, appom’ced April 1, 1914, as dlaughtsman

E. O’Leary, appointed June 1, 1914, as messenger.

Miss Della M. Stewart, e A., appointed July 1, 1914, as technical typewutel

H. C. Mabee, B.Sc, appomted August 19, 1914, as chemist, Ore Dressing and

’ Metallurgical Division: '

T. W. Hardy, B.Sc., appointed October 10, 1914, as assistant engineering chemist,
Fuels and I‘uel Testing Division.

H. I Nicolls, M.Sc.,, appointed November 6 1914, as assistant engmeelmg
chemist, Fuels and Fuel Testing Division.

E. S. Malloch, B.Sec., appointed December 10, 1914, as assistant technical engincer,
Tuels and Fuel Testihg Division.

Transferred—

. L, J. MacMartin was transferred, Jnnualy 1, 1914 from the messengel st'tff to a
3B clerkship in the Fuels and Fuel Testing Division.

Deceased—

C. T. Cartwright, B.Sc., assistant engineer, in the Division of Mineral Resomccs
and Statistics, died October 26, 1914.

ORGANIZATION: CLASSIFIED LIST.OF STATT.

The following is a complete list of the technical officers and other employees at
present on the staff of the Mines Branch:—

Administration Staff— )
M, M. Farnham, B.A., secretary to the Mines Branch.
Miss 4. Orme, private secretary,
W. Vincent, filing clerk. !
26a—1
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Administration Staff—Continued.
G. Simpson, distribution clerk.
Miss I. MecLeish, typewriter.
Miss W. Westman, typewriter.
" Miss M. E. Young, typewriter. ’ :
Mrs. O. P. R. Ogilvie, librarian. ‘ .
A. T, Purcell, messenger. ! o
E. O’Leary, messenger.
* John H. Fortune, caretaker.

Division of Mineral Resouices and Statistics—
J. MecLeish, B.A., chief of division.
"d. Casey, clerk. :
Mrs. W. Sparks, clevk.
Miss G. C. MacGregor, B.A., clerk. -
Miss B. Davidson, typewriter. ; L ‘ .

Division of Fuels and Fuel Testing—
B. T..Haanel, B.Sc,, chief of division.
dJ. Blizard, B.Sec., technical engineer. )
E. 8. Malloch, B.Se., assistant teclnical engineer.
A, Stansfield, M.Se., engineering chemist.
T. E. Carter, B.Sc., Dr. Ing., assistant engineering chemist.
T, W, Hardy, B.Sc., assistant chiemist. - -
. H. H. Nicholls, M.Sec., assistant cheinist.
_A. von Anrep, peat expert.
L J. MacMartin, clerk,

‘Ore Dressmg and Metallurgical waum—-

G. C. Mackenzie, B.Sc., chief of the division.
W. B. Timm, B.Sc., assistant engineer.
" ™. C. Mabee, B.Sc., chemist.

Dzvzswn of Chemistry— : K ' ’ -
F. G.'Wait, M.A., chemist, chief of the division:
M. F. Connor, B.A.Sc., assistant chemist. .

~ H. A. Leverin, Ch.I%,, tissistamt chemist. - :
N. L. Turner, M.A., assistant chemist. -

Division of Metdlliferoias Deposits— . - -
A W. G Wilson, MA Ph.D., chief of the division o .-
L. Lmdeman, M.T., assistant ennmeer .
A. H' A. Robinson, B.A.Sec., assistant engineer, . : .
Miss Della M. Stewart, M.A., technical typewriter. - - -

Division of Non-metalliferous Deposits—
H. TFréchette, M.Se., chief of division.
H. S. de Schmid, M.E., assistant engineor.
L. . Cole, B.Sc., assistant engineer.
S. C. Ells, B.A., B.Sc., assistant engineer.

Division of leoéivés—
J. G. 8. Hudson.

Nowr—This division will he fully organized when the Dxplosxves Act las been
put in force.
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Draughting Division— - ' i
H. E. Baine, chief of the division. - -
L. H. S. Pereira, assistant draughtsman. .
A, Pereira, draughtsman. : ’ T
. Juneau, draughtsman.
D. Westwood, draughtsman.
Wm. Campion, mechanieal draughtsman,

!

arorg

- OUTSIDE SERVICE.

Dominion of Canada Assay Office, Vancouver, B.C.—
G. Middleton, manager. . ;
J. B. Farquhar, chief assayer.
A. Kaye, assistant assayer. ‘ ‘
I, TFreeman, assistant assayer. - =
D. Robinson, chief melter, ) T
1. Allison, assistant melter. :
G. N. FFord, computer and book-keeper.
T. B. Younger, clerk.

E. A. Pritchett, janitor. _ : N

-

INTRODUCTORY. -

The work of the Mines Branch, especially that part 'conperning‘ investigationa
dealing with subjects of great magnitude, necessitates-the continuance, t0 a certain
extent, of the programmes initiated in former years. .

Consequently, the activifies of this department during the year 1914 have been
confined primarily to investigations in connexion with our metallic and non-metallic
deposits; the testing of ores and fuels; the examination and analysis of mineral
specimens; together with the compiling of statistics relative to the mineral produc-
tion of Canada, and the collecting of data with respect to our mineral resources.

" Aside from the above programme, mention might be made of the continuance of
the examination of the bituminous sand deposits of northern Alberta; the continued:
investigation of the building and ornamental stones of Canada; and the exp'eriments
being made in connexion with the metal cobalt, in an effort to find a greater field.of

usefulness for this mineral, so as to utilize the large quantities of cobalt residues -

which at present exist as a by-product: the result of the smelting of the silver ores
of northern Ontario.

In addition to the above scope of work, the Mines Branch has inaugurated an
investigation of the mineral waters of Canada, to determine, especially, their radio-
active properties; has undertaken the analysis of oil and gas samples; and has taken
up the examination of mine air samples with a view to assisting the mine owner to
safeguard, to some extent, against serious explosions like those which have, of late,.
caused such a great loss of life, by giving him a definite idea of the nature and

quantity of constituent gases that account for the atmospherie conditions of his
mine. ’ ’

Summary statements covering the specific work done by the different members
of the staff will be found in succeeding sections of this report; and it is our inten-
tion, in the case of special investigations, t0 issue preliminary reports as early asg
possible, to be followed later, when completed data has been obtained, by final reports.

26a—1}
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ORE DRESSING AND METALLURGICAL LABORATORIES.

N

The ore dressulg and metallurgical laboratories of the Mines Branch, which are
now equlpped with the most modern machinery and appavatus, have, during the year,
conducted tests, both on a large and small scal_e, ‘with various Canadian ores and
minerals. 4

The work accomphshed in these laboratories- has. the apploval of the Hlllllllg ‘
mdustly of the country, since the tests carried out furnish the mine owner, in naspect

“to his product, with the best and most economical method of ore "dressing, and ‘also
aid him in solving certain metallurgical difficulties, which in the past prevented him

- from making his ore a marketable commodity. ‘ ’
To wmore fully cope with the many demands of the nnnmg industry, an oxperi- .
mental roasting and sintering plant has been erected in comunctwn with the above.

laboratories.

FUELS, AND FURL TESTING.

’

The work of the Division of Fuels andvFu_el Testing consisted in the continuation
of the testing and detailed investigation of coals from the producing mines of western
provinces; the investigation of peat bogs; and the investigation in the chemical
laboratories of this division, of mineral samples of coals, peats, natural gas, oils,
and—towards the closé of the year—of mine air samples. This latter work was
undertaken for the purpose of furnishing the coal mine operators with ‘information
coricerning the coniposition of the air in the mine, so 'that defective ventilation might
be remedied, and the serious ae(ndents herctofore directly trnceable to gassy mines be
avoided. ‘ :

Arrangements are being made to undertake an 111\'est1gatlon, during 1915, mto )
the. feasibility of bmunhng western lignites.

ZING INVESTIGATION,
. Investigation of Processes for Smelting Zinc Oves.

During the years 1912 and 1913, experiments in the clectric smelting of zine orves,
on a small scale, were conducted for the Mines Branch .at McGill University, under
‘the supervision of Dr. Alfred Stansfield and Mr. . Dedolph, and Mr., W. R. Ingalls of
New York, acting in the capacity of consulting engineer to the Dominion Govern-
ment. ] -
‘Early in 1918, the experimenters developed an electric furnace that gave encouy-
aging results: operating at the rate of 250 pounds of ore per twenty-four hours.

After making a scries of test runs with this small furnace, it becamo evident
that demonstrations ou a larger scale were both necessary and desivable; accordingly,
steps were taken to lease from the British Columbia Government, the old plant of the
Canada Zine Company at Nelson, 1B,C. '

In accordance with instructions received from the Dircetor of the Mines Branch,
‘on October 2, 1918, Mr. G. C. Mackenzic proceeded to Nelson, B.C,, to take control,
for the Mines Branch, of the large-scale experiments to be undertaken.
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Active construction was commenced shortly after his arrival; but owing to the
difficulties of assembling material and supplies at a point so remote as Nelson, the
furnace was not made ready until January of 1914.

The plant comprised a pleheatmg furnace, an electric zine furn'lce, and a small
Wetherill furnace for making zine oxide.

Bxperiments in the electric smelmnn of zine ores, and in the fine concentration
of zine ores by means of the Wetherill furnace were carried on until the end of April,
1914.

IndJ uly, My, G. €. Mackenzie, in company Wlth Mr. B. F. Haanel, and Messrs
Leverin and Parsons, of the Mines Branch, was sent to Hartford, Conn., to represent
the Canadian Government at a test of the Johnson electric zine furnace.

A detailed report of the whole zine investigation, comprising experiments at
Me@ill University; large-scale experiments at Nelson;, and a test of the “ Johnson ”
electric ful-nacéis now being prepared by Mr. W. R. Ingalls, and will, in due course,
be placed before the public.

SPECIAT, METALLURGICAL INVESTIGATIONS,
Cobait.

The special investigation of the metal cobalt, being conducted for the Mines
Branch at the Research Laboratories of the School of Mining, Kingston, under the
supervision of Dr. Kalmus, was undertaken—as stated in previous annual summary
reports—ito determine the properties of cobalt; to examine its adaptability as an
alloy; and to find out some neiw commercial uses for the metal; all in an attempt to
make marketable the large quantities of cobalt, as a by-product, resulting from the
reduction of silver-cobalt ores: one of the greatest mineral assets of northern Ontario.

The results of the experiments, so far conducted, have been highly satisfactory,
and it is found, as was suspected, that cobalt possesses, like nickel, physical proper-
ties which made it suitable as an alloy, thus giving the metal a value of considerable
‘economic importance. Moreover, it has been found that cobalt can be economically
used for plating purposes: the results obt:ained being more satisfactory, from a com-
mercial standpoint, than those produced from nickel.

There have already been published by the Mines Branch—covering this field of-
expeumen'ts——the following technical papers, which are available for public distribu- '
tion :—

“ The Preparation of Metallic Cobalt by Reduction of the Oxide.”
“ A Study of the Physical Properties of the Metal Cobalt.”

In addition to the forégoing the following papers are to be issued:—
“ Klectro-Plating with Cobalt and its Alloys.” (In the press.)
“ Cohalt Alloys of Extreme Har dness.”

“ Cobalt Alloys with Non-corrosive Properties.”
“ The Magnetic Properties of Cobalt, and of Fe,Co.”

On page 131 will be found a short report by Dr. Kalmus on the progress of the -
investigations made during the year 1914. - :
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ELECTROTHERMIC SMELT]\G OF IRON Of‘ES

In 1907, a report was published by thie Mines Br anch describing the e\penments
conducted at Sault Ste. Mane, Ont.,, under Government direction, in connexion with
" the.smelting of Canadian iron ores by the electrothermic process. - So great has been

the demand “for thls pubhcatxon, that the edition. has been entirely exhausted. More-

- over, many inquiries are still being received asking for information regarding the
commercial results obtained from the electrolytic treatment of iron oves.

During the past fow years, there has been considerable act1v1ty in the progress

of electnc smelting. in European countries: especially in Norway and Sweden. In

order to obtain 1nf01mat10n regarding the present status of the industry in Europe,

Dr."Alfred Stansfield, Plofess01 of Metnlhugy, MeGill University, was commissioned,

eurly in 1914, to ploceed to Sweden, and there obtain data for a 1ep01t furnishing
complete mfmmutlon regarding the electllc smelting plants at present in opemtlon,
or under constructlon / . -

Dr. Stansfield’s report, eutitled Dlectrothelmlc Smelting of Tron Ores in
Sweden ”, is now in press, and will be available for distribution in 1915,

CHEMIOAL LABORATORIES.

. An important part Aof the work of the Mines Branch is that carried on in its
- chemical laboratories, All the laboratories are equipped with the most up-to-dite

apparatus and apphamces . Each section is in charge of technical experts; and the '

, important work being done is meeting the requirements-of the general mining pubhc
The scope of investigations undertaken include the chemical determinations of

metalliferous orves and non-imetallic minérals; the physical examination of mineral
specimens; and chemical analyses of coal, gas, and oil sampleés. As mentioned in the

Summary Report for the year 1918, the necessary apparatus for water analysis has
now been installed, and a specialist in water analysis engaged; hence, many samples
of sprinig and mineral waters have been examined and reported upon during the

yegu-. Throughout the season of 1914, the working capacity of the different labora-

“tories has been heavily taxed—although aditional assistant chemists have been pro-
cured—in consequence of the 11101eas1ng demands of those mtelesied in the mlnmg
industry of the Dominion. ' ] BN

DOMINION ASSAY OFFICE, VANCOUVER, B.C. -

In the Summary Report for'1913, attention was drawn to the fact that owing to
ithe passing.of an Order in Couneil, J-zinuary.lﬁ, 1913, aut.horizing' the abolition of
the assaying and stamping charge of one-eighth of one per cent on the gross value of
the gold and silver contained in deposits received at the Dominion of Canada Assay
Office, Vancouver, B.C,, there had been a consxdelable increase in the business done

~ over that of the previous year. ' -
: That the above reform was much needed, is evidenced by the fact that, (1u11ng

the present year the amount of business exceeded that of 1918: ‘the net value of -

deposits during 1914 was $580,625.94 in excess of that of 1913;- and exoceded ﬂl'lt of

T . 1912 by $1,055,174.17.
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" During the year T91¥~deposits of gold were made requiring 1,300 melts ax d 1,300

assays: including the assembling aud remelting of the individual deposits after‘

purchase, into bars weighing about 1,000 troy ounces, and the assaying of the same.
The net value.of the gold and silver contained in the deposits was $2,029,251.31.

COPPER METAL MINES.

During the year Dr, Wilson spent ten days in the Eastern Townships of Quebec,
. visiting the operating copper mines. A. visit was ‘also made to the Tetrault zine mine
near Notre Dame des Anges, Que. In the autumn he spent about a month visit-
ing the mines and concentrating plants in the vicinity of Cobalt and Porcupine,
northern Ontario, for the purpose of acquiring a knowledge of the present mining
practice in these localities, ‘and also to obtain data for use in the compilation of the
volume on metal mines which will constitute the first part of the proposed new edi-
tion of the report on the Mining and Metallurgical Industries of Canada.

Various office duties assigned to Dr. Wilson, requifed his presence in Ottawa
during most of the year. Apart from his regular duties, I found it necessary to
assign certain speeml work to him. Rarly in the year the report on Natural Gas and
Petroleum Resources of Canada was placed in his charge.” He has had general ‘super-
vision over the preparation of the various maps and drawings for this publication,
and found it necessary to re-write most of the sections dealing with the geclogy of
the vatrious provinces. ITe also read one copy of the proofs of this report.

IRON ORES.

Mr. Lindeman and a party of assistants spent the field season investigating iron
ore deposits along the line of the Canadian Northern 1allway, between Winnipeg and
Port Arthur.

The first part of the season was taken up in mapping some 8 miles of the Atiko-
kan iron range: a narrow belt of iron-bearing rocks, following, in a general way, the
course of the Atikokan river. The iron occurs as magnetite, pyrrhotite, and pyrite,
in roughly lenticular bodies of varying size, scattered irregularly through the enclos-
ing rock.

On the western part of the range, sulphldes predominate to such- an extent that,
on some of the claims the iron-bearing mineral consists exclusively of pynhotlte. a
mineral not usually regarded as an ore of iromn.

On the eastern part of the-range, east of Sabawe lake, the Atikokan Iron
Company has done considerable development work on some bodies of relatively pure
magnetite. The mine is now idle, but during the period of operation, 90,608 tons of
magnetite, averaging 59.8 per cent iron, and about 2 per cent sulphur, were
shipped to Port Arthur, and used, after roasting, for the production of pig-iron in
the blast furnace. Development work has disclosed considerable ore reserves on this
property, some of it, however, very high in sulphur. The association of the ore with

the enclosing rocks is here, as on the rest of the range, very irregular, so that it is-

* difficult to make any tonnage estimates.
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During the latter part of the season the various pa1t1es were engaoed in survey— .
ing and mapping out the Matawin range. At Shabogna about 4 miles in length of
the range was covered; and at Kaministikwia, about 1 square mile. ’ '

The Matawin. range consists of jasper or other closely related siliceous.naterial,
with which is interbanded magnetite aiid hematite, in varying proportions. A very
large quantity of tliis material is available close to transportation. /It is, however, so
low grade—usually less than 80 per cent of iron—that fine crushing and-concentra-
tion, followed by briquetting or nodulizing, will be necessary hefore it can be made:

‘marketable. Taking into consideration the low iron content and the physical chax-
acter of the ore, it does not seem feasible that such opemtlons ‘eonld be profitably
undertaken at the present time.

SOME WESTERN ONTAR-IO IRON DEPOSITS.

The months of June, July, and August, of the field season of 1914, ‘were spent
by Mr. A. H: A. Robinson, making magnetometric and topographieal surveys of the
" eastern part of the Atikokan iron range. At the end of August the party was moved
to Kaministikwia, and similar work ‘was carried on in that neighbourhood, in the
townships of Ware and Conmee, until the middle of November. '

Mr. R. L. Jamieson acted as field assistant throughout the season, and perfolmed
his duties in 2 highly satisfactory manmner.

To Mz, J. Dix I'raser, general manager of the Atikokan Iron Company; Mr. F.
Roda, superintendent at Atikokan miﬁe' and to Mr. W. A, Matheson, harrister, Tort
William, acknowledgment is due for many courtebles, and for much Valuable assmt-
ance received during the progress of the work.

Complete magnetometric and topographical maps of the areas surveyed are now
being prepared for reproduction, and will be published in due course.

LIMESTONES OF THE PROVINCE OF QUEBEC.

An investigétion of the limestones and limestone industry in the provinece of
Quebec was cominenced this year by Mr. Fréchette. e spent the field season in
examining outerops and quarries along the Ottawa valley and the southern part of
the Fastern Townships. Samples were secured representative of the limestones °
throughout these districts, analyses of whicl appear in his summary report, on p:. 35.
The field work will Le continued during the season of 1915

N

INVESTIGATING CERTAIN NON-METALLIC MINERALS,

Mr. de Schmid vigited a number of the more important producers of barytes,
manganese, infusorial earth, tale, ete., in order to secuve for the Mines Branch first-
hand information as to the status and immediate possibilities of these industries.
This line of work will be continued during the ensuing season, and, if deemed expe-
dient, the data obtained will be published in the form of brief individual bulletins
on the different minerals.
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INVESTIGATION OF TEHE SAND AREAS OF THE PROVINCE OF QUEBEC,

My, L. F. Cole, together with an assistant, was engaged during the field season
of 1914 in the study of the sands and sandstones of the province of Quebee, with a
view to determining their. suitability for use in the bulldmg and manufacturing
industries.

A special feature of this investigation.was the search for sands suitable for glass
manufacture, and for foundry purposes.

BITUMINOUS SAND OF NORTHERN ALBERTA,

The investigation of the bituminous sands of northern Alberta was continued
during the season of 1914. A comsideration of the results of preliminary field work
undertaken during the preceding year indicated the desirability of securing further
and more detailed information regarding these extensive deposits.

In order to demonstrate in a practical manner the possible value Canadian bitu-
minous sand may have ag a inaterial for road construction, it was decided to lay
a small section of experimental pavement in the city of Edmonton. For this purpose
upwards of 60 tons of the sand was mined, sacked, and storved for s\hipment during
the winter months. ‘

Owing to the large number of exposures available, and to the wide variation in
the bituminous sand itself, considerable care was required in the selection of the -
outerop, or outerops, from which a trial shlpment could best be taken. Accurate core’

gamples Wele therefore, secured at a lalge number of points, and examined in a field
laboratory. Iinally, flom results obtained in this manner, a selection of bituminous
sand was made.

During the work of the preceding year, frequent exposures of clay were noted,
and small samples collected at that time appeared to indicate the presence of bodies
of ecconomic value, hence a considerable number of larger clay samples were secured
from representative outcrops for accurate laboratory determination. A number of
samples of mineral water were also secured and forwarded to the laboratory at
Ottawa. .

In addition to the above, instrumental surveys were made of sectlons of a number
of the streams 1:1'1bu13a1'y to the Athabaska

* BUILDING AND ORNAMENTAL STONES OF CANADA.

Dr. W. A, Parks, of Toronto University, has, under the direction of the Mines
Brancly, continued the jpvestigation of the building and ornamental stones of Canada.

In previous Mines Branch Summary reports, reference was made to the progres-
sive stages of this investigation, as conducted in the province of Ontario, the Mari-
time Provinces, and the province of Quebee. The field work for-1914 was confined
to the province of Manitoba: the examination being part of the proposed investiga-
tion covering the three western provinces of Manitoba, Saskatchewan, and Alberta.

The information so far published in connexion with this investigation has been
of great service to those interested in the stone-working industry. Data ave fur-
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nished giving the localities 'p1oduéing= the different varieties of stones, the character
-and magnitude of the deposits, the sultablhty of the products for various purposes, -
togethel with their commercial possibilities, judged from transportation, mining, and
other conditions affecting production.. In cases where quarries which formerly were
large producels, but which, for various reasons, have now been abandoned, inguiriés
have been made, and suggestions furnished, with a view to remedying the cause that "
. occasioned the removal of the product from the market. .
Three volumes, descubmg the investigations so fal completed, are now available
- for pubhc_dmtnbutlon Volurhe I, consisting of parts 1 and 2, contains a systematic.
investigation of the building and ornamental stones of Ontario; volume II, is
descriptive of the deposits of the Maritime Provinces; while volume III, deals with
"the building and ornamental stones of Quebec. . It is. expected that the complete -
" information regarding the building and ornamental stones of the western ploviuces" h
will be obtained during the field season of 1915, and that a rep01t coveuuo the exam-
matlon will be available for the public early in 1916.

INVESTIGATION OF PEAT BOGS.

Dunng the field season, My, A. von Amep, Peat Dxpelt of the Mmes anch
examined a number of borr areas in the provinces of Quebec, Prince Ddeud Island ‘
and Nova Scotia.

The work undertaken ascer tfuued the extent, depth, and quality of the peat con-
tained in the several bogs visited..

ORE bRESSING AND METALLURGICAL DIVISION.

The en’]argéd ore ‘dressing laboratories, completely eqﬁipped for either large ov
small scale testing of Canadian ores, {vere‘.pmctically completed during 1914.

The' construction of a roaster building was started during April, and the build-
-ing completed and partially equipped by December. This annex to the main tesfing
laboratory cousists of a steel and corrugateéd iron building, 58 feet long, and 30 feet
wide, situated about 20 feet from, and at right angles to, the main laboratery. _

Tts equipment will consist of an 8-foot Willey roaster, specially adapted for test-
ing purposes, and a Dwight and Lloyd duplex sintering pan, of the stationary type.

The roaster and pans for ore roasting and sintering will be driven by means of

a 85-horsepower stationary engine. The fume and gas flues from the various appar- -

‘ ‘atus will be commected with a large main, leading to a 24-inch by 60-foot self-support-
ing stack, placed outside of the building. h

Additional apparatus, installed in the main testing labogatmy during the year,
consist of: two Plumb pneumatic jigs—one standard and one laboratory size; one
belt-driven air compressor for supplying ai;- to the pneuinatic jigs; two James aufo-
matic ore jigs mounted in tandem; one laboratory apparatus for cyanide agitation
tests; and one 1ab01‘at01'y apparatus for the separation of minerals by oil flotation.

During the year, the staff of the laboratory completed -a number of tests on
_various Canadian ores, of which the following may ‘be’mentioned: magnetite from
" central Ontario; banded iron ores from Algoma; magnetic sands from Quebec; zine-.
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Jead and iron-copper oves from British Columbia; zine-lead-copper ores from Quebec;

and iron pyrites from northern Ontario.
Applications have been received, asking for tests to be made on United States

ores; but inasmuch as the laboratories were installed for purposes of testing Cana-

dian ores only, these applications had to be met with a somewhat heavy scale of
charges, consequently the tests did not materialize. ’

In May, Mr. G. C. Mackenzie, Chief of the Division, returned from Nelson, B.C,,
where he had resided sinee the previous October, being in charge of the Zinc Investi-
gation for the Mines Branch, In July, Mr. Mackenzis, in company with Mr, B. T
Haanel, assisted by Messrs. C. S, Parsons and IL. A, Leverin, represented the Mines
Branch at Hartford, Conn., during an experimental test run of the Johnson electric
zine process. i

In October and November, Mr. Mackenzie visited thie more important iron
centres in the eastern and southern United States, where he collected information
for the departmental committee preparing a special report on the iron industry—of
which committee he is a member. During this tour, Mr. Mackenzie represented the
Mines Branch at the annual meeting of the American Iron and Steel Institute held
in Birmingham, Ala., at the end of October. :

DIVISION OF MINERAL RESOURCES AND STATISTICS.

This division undertook the usual annual collection, compilation, and publica-.

tion of statistids of mining the metallurgical production in Canada. In dddition to

the statistical reports, of which seven were published during the year, a revised edi--
tion of the report on “Economic Minerals and Mining Industries of Canada” was -

prepared for distribution at the Panama Pacific Exhibition.

Mr. McLeish, in charge of the division, prepared the reports on the production of
Tron and Steel; -Coal and Coke; ‘Cement, Clay Products, etc.,, and all other non-
metallic products, while Mr. Cartwright prepaved the report on production of Gold,
Silver, Ooppér, Lead, Nickel, Zine, and other metals.

The death of Mr. Cartwright in October, left the division with an accumulation
of work at the end of the year, the appointment of a successor not being completed
until February, 1915.

A preliminary report on the Mineral Production of Canada during 1914, was, as
usual, separately published two months after the close of the plevmus year, and is
included as an appendix to this report, p. 197. ) -

DIVISION OF EXPLOSIVES

Explosiv es Act.

On May 5, 1914, the Minister of Mines (Hon. Louis Coderre) gave notice
in the House of Commons that he purposed introducing a Bill: “It being expedient
to regulate and control the manufacture, importation, and use of explosives, also the
construction, licensing, and occupation of premises to be used for the manufacturing
and storage of explosives, and o authorize the making of ‘official inquiries when acci-
dents in explosive factories were reported.”
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On l\[ay 12 1914, the new D\ploswes Bill—as prepared by Mr. Coderre, \Ilnlster
* of Mines—was read for the first time in the Iouse of Commons. .

On May 16, 1914, the Explosiyes Bill was in Committee of the whole House.- The
_ principal changes made from the original Explosives Bill 79 (1910 11), . were in
clause (d), section 2, in the interpretation of the words “ explosive” and “ magazine,”
and of the addition of a 511bsect_idll (2) to section 7: allowing, under certain condi-
- tions, the blending of certain component parts of explosives, at or near the point of
use, in which case the place where the blending is done shqll not be deemed a factow
or magazine, within.the r.meamng of the Act.

In the regulations, a subsection was added Oovernmg the blending of the non-

exploswe components of an authouzed explosive; and an addition was made to see-
tion 26, which reads:—

. Nothing in this Act shall relieve any person of the obligation to comply
with the requirements of any license law, or othen law or by-law of any prov-:
ince or municipality lawfully enacted, with regard to the storage, handling,

" sale, or other dealing with explosives, nor of any liability or penalty imposed
. by such law or by-law for any v1olat1ou thereof.

On May 19 the Explosives Bill for Canada, passed its thud reading in the House
of Commons, without discussion; 1 May 30, passed the Senate; and on June 12, 1914,
the Bill was finally assented to, and beeame law. It is confidently expected that now l
the Explosives Act has become law, that action will be taken to put its provisions
into forece; to have the much-needed government inspection of expiosivés factories -
and-magazines undertaken without delay; and, that the establishment of the explo-
sives testing station will be proceeded 'With; at once, so that Canada will be in a posi-
t10n to determine the causes of the disastrous mining accidents that are constantly
occurnng The following tabular statement shows the fatal and non-fatal accidents
due to exploswes in Canada during 1914; which.has been compiled from information
furnished by the Department of Labour.

The analysis of the accilents reported to the chief inspectors of mines from some
of the provinces show that the larger percentage of accidents underground ave due to
explosions; " especially ‘s this so.when metalliferous mines are under consideration.

‘Province of Ontario—

Fatal accidents due to explosives—(from 23rd aunual report of the Bureau of
Mines, 1914, page 55)— -

Explosive accidents— - 1918, 1919, .

Premature explosion while loading or lighting holes.. 8 0

Drilling into bottom of old or missed holes.. .. .. .. 5 1

- Asphyxiation from gases from explosives.. .. ., 1 H
Picking or put’mng bal‘ into old hole containing explo-

1 ¢ 1

) 14 7

This shows that 43.7 per cent of undelolound fatal accidents were duo to explo-
sives: an increase of 100 per cent.in the nnmbel of fatalities.
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Province of British Columbia— _ |
Accidents in metalliferous mines—

(See Quarterly Statement of Ooal and Metal Mine Fatalities in British
Columbia, compiled by Mr. Thomas Graham, Chief Inspector of Mines,
TFourth Qualtel, 1914. Table 4—Number of men killed in and around-the
metal mines of British Columbia, for the year 1914, w1th the fatalities
classuﬁed according to cause.)

. 104, 1913,
- Picking or drilling with unexploded powder., .. .. .. Y 3
Premature blasts.. .. .. . T S |
* (Q(assing or suffocation flom powde1 fumes. . 3 1
Returning on unexploded shots.. .. . 1 0.
Talling in chutes, raises, winzes, ete... .. 1 2
Falls of ground.. . . 4 3
Mine cars and haulage . 1 )
15 12 -

This statement shows that 66.66 per cent of all fatalities, underground, in the
year 1914, were due to explosives; and that 4166 per cent were due to the same cause
in- 1918—an increase of 25 per cent in one year. It is evident from the above state-
ments, that the necessity for putting the Explosives Act into force is of great
urgency. The fatalities in Canada are so startling—when compared with those in
countues where Ixplosives Acts have been enforced, owing to irresistible public
opinion impressing on the Governments of those countries the duty of taking every
precaution to safeguard human life—that action in carrying out the expressed legis-
lative will of the people should not be much longer delayed. ' o

A copy of the BExplosives Act will be found as an appendiz to this report, p. 217.

DOMINION OF CANADA ASSAY Oﬁ‘FICE, VANCOUVER, B.C,

The report of the business done at the Dominion of Canada Assay Office, Van-
couver, B.C.,, during the year ending December 81, 1914, has shown a considerable
increase over that of the preyious year. This fact shows that the results anticipated
by the passing of an Order in Council, in January, 1918, authorizing the abolition
of an assaying and stamping charge of one-eighth of one per cent on the gross value of
the gold and silver contained in the deposits, are being fully realized.

There \\{ere‘ 166,148-83 troy ounces of gold and silver deposited with the Assay
Office during the year 1914, as compared with 111;479-95 troy ounces for 1913, and
59,068.53 troy ounces for 1912: an increcase over the two previous years, of 54,669.28
and 107,080-30 troy ounces, respectively. )

In order to cope with the increase of business of the Assay Office during the
year, it was found necessary to make the following changes in, and additions to, the
staff 2 ’

R. Allison, who was formerly assistant- melter and janitor, was appointed ag
assistant melter, June 20, 1914,
E. A. Pritchett was appointed janitor, June 20, 1914,
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. R D. McLellan was ‘appointed nenelal assistant, June 29, 1914 (1e51g11ed Sep-

“tember 11, 1914).
[T. B. Warburton was appointed tempomly clerk, July 4, 1914; called out on

~ military duty, Avugust 10, 1914, left service October 8, 1914,
: Duuno the yedr 1912, deposits of gold were made, requiring 1,300 melts and

1 ;300 assays, including the assembling and remelting of the individual deposﬂ;s after -

purchase, into bars weighing about 7,000. troy ounces each, and the assaying of the
same. The net value-of the gold and silver coutamed in the deposms was $2, 029 251, 31.

The above deposits 1ece1ved came. flom the fo]lowmo sourees :—

- Weight.
Number . . o .
Source. © - S of — - .Net value.
deposits. .
Before melting. | After melting. | -

) o . . Q cts.
British Columbia, .......... O 893 + 109,087 86 106,591°28 1,105,489 01 )
Yukon Territory.....cooooveian < s 209 56,720°31 | - BG,567'34 916,914 44
Albert ..o A N 1 - 30°08 _ 2970 - B11 55
Alaska. . /ooooiiis ciiiiiieee e 9 360°58 35530 6,336 31

i 1,112 166,148°83 163,548-62 |- 2,029,251 31
We)ght before melting. .... O 106,148°83 troy ounces.
w after L S L e 163,54362 n ’
Loss by melting ... .. .......coun0s SRS e . 2,605°21 w’
TIOSS pelcentﬁge by melting . . .... .. e ieesaeae. 1-5680

 MISCELLANEOUS MATTERS.

ELECTRO-PLATING WITH COBALT. '

Tt was mentioned in another section of this report that the imvestigation con-

ducted in the Research Labotatories of the School of Mining, Kingston, in connexion

with the metal cobalt, showed that for ‘plating purposes this metal .possesses _qualities -

far superior to those of nickel.

_ In order to confirm the experiments mﬂde in the laboratory at Iingston, tests
“were made on 4 commercial scale at the. plant.of the Russell Motor Car Company,
West Toronto, The results were Lighly satisfactory, and substantiated our statement
asto the plating qualities of cobalt. In connexion with the above e:\pemments, M.
Barrows, foreman eleetlop]atel of the Russell Motor Car Company, writes to Dr.
Kalmus, as follows :—

628 DovnncounT ROAD
o _— Toronto, November 2, 1914,
“H. T. Kaunmus, Bsq., : : .
Queens University, -
Kingston, Ont.
Dear Smr,—After preparing a cobalt platmg solutlon according to your:
formula for bath IB, the same being equipped with cast anodes of 95.0 ger cent
cobalt, the bath bemo used daily during the past eight weeks plating 4 great

- -



*

SUMMARY REPORT . ' T

-

SESSIOMAL PAPER No. 26a

:

variety of copper; brass, iron, steel, tin, German silver, lead and Britannia metal
articles of different shapes and sizes, under exactly the same conditions as met
with in general nickel plating at the factory of the Russell Motor Car Company,
West Toronto, and after regarding the characteristics of this particular solu-
tion absolutely from a commercial viewpoint, I can heartily confirm any state- '
ment you have made to me regarding this remarkable solution.

The runs made have varied from 5 minutes to 24-hours, and in each case
the bath has proved wonderfully cfficient.

The cobalt plates obtained were. smooth, white, and fine grained, very
adherent and uniform. In fact the surface of these deposits after several hours
run were so very smooth and uniform that a 4-inch cotton buff coloured them
t0 a mirror finish quite easily. We use 14-inch and 16-inch buffs to colour

® 8-hour deposits of nickel.

To test the hardness of the cobalt as compared with nickel with reference
to either buffing or polishing with emery, we plated strips of brass one-half the
surface with cobalt, and one-half with nickel,-always giving the nickelled por- .

tion the thickest plate, then by buffing or polishing across the two deposits, we | .

found that invariably the nickel was removed from the brass before the cobalt,
~and in some cases in one-half the time.

Though 80 hard and firm, these plates colour beautifully, with little eﬁort
and require the use of much less buffing composition than comparatively thin
plates of nickel. Automobile parts of irregular shape were plated for 10 and
20 minutes, and finished on a 6-inch buff operated at 3,000 r.p.m. without the

' slightest evidence of a defect in the plating.

Ag a protective coating for iron or steel surfaces, I am convinced that a
comparatively thin plate of cobalt will prove equally as effective as a thick
plate of nickel from an ordinary double sulphate nickel bath, and the time and
power required for the producuon of such plates is decidedly in favour of the
cobalt.

The deposits are also very adherent, no diffculty having been experienced
in this respect, although tests were made repeatedly by bending, hammering,
and burnishing.

One of the weak points of seveml so-called rapid nickelplating solutions
which we have tried comimercially, is their poor “ throwing” powers, i.e., they
do not deposit the nickel readily in the indentations or cavities of the cathode.
The cobalt solution IB meets this requirement in a most efficient manner, the
deposits on the distant portions of the cathode withstand the tests imposed in
every case.

Another very not1ceablc feature of this solution wh1oh should commend
itself to every practlcal plater and manufacturer of plated wares,” is the
extremely high current densn;y at which this solution may be employed with-
out danger of pitting the plated surface.

Ag a further test we plated steel tubes of 1” diameter, two hours, with a
current density of 27 amps. per square foot, and then drew the tubes down to
# diameter, without injuring the deposit. Though extremely hard, the duectility
of the deposited metal proved remarkable.

“All our tests have been made in a still solution without aglmtlon of any
kind, and the plates were subjected to the most severe treatment considered

" practical for high-grade metallic coatings.on the various metals heretofore
mentioned.
' We are also of the opinion that the anodes in the cobalt bath IB will
remain free from coatings such as characterize average anodes used in nickel
_baths, and that the cost of maintenance will be practically nothmg compared
to double sulphate nlckel solutions. .
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* I can assure you that my experience thus far with these cobalt solutions
has been 111tensely interesting, and I sincerely believe that their use commer-
cially would revolutionize the art of electlo plating such wares as ave now
nickel plated. ’ '

The simplicity of its composition, its self sust‘umng qualities, and remark-
able speed of deposition, together with the several points mentioned previously; .
should appeal to the commcmwl requirements of this progressive age.

I remain, ' ©o I
Very truly yourts, '
(Sgd.). Warmr S. Barrows,
Foreman L‘Zectroplatm,
Russell Motor Car Co,,
N B \ We.stA Toronto, Ont

628 Dovercourt Roap,
: _ Toronto, December 1, 1914.
Dr. Fereerr T. Karaus, : : '
Queens University,
_ Kingston, Ount.

Dear Siz,—After thoroughly testing cobalt plating bath XIIIB, made .
aceording to your formula, I take pleasure in submitting the following report.

I found the bath very simple to prepave, and at once began to operate the
solution .with high current densities. The results obtained were exceedingly
gratifying. Evidently bath XIIIB will require no prolongéd ageing treat-
ment, as splendid white, hard, perfect deposits were obtained with extremely
high current densities within three hours after bath was prepared. The experi-
ments have been varied and the tests of plates severe and deliberate; the
results have invariably been such as to. cause me to regard cobalt bath XIIIB
the greatest achievement in modern clectro plating improvements.

The operation of the bath is positively fascinating, the limit of speed for
commercial plating is astonishing, while the excellence of the plates produced
is superior to those of nickel for many reasons,

The efliciency of the freshly prepaved solution together with the self sus-
taining qualities of the bath are without parallel in- any platmg solution of any
kind I have ever used. - i

Thin embossed brass stampings were plated i bath XIIIB for only one
minute, then given to a buffer who did not know the bath existed and who was

. accustomed to buffing 1% hour nickel deposits on these same stampings. This

man buffed the cobalt plates upon @ 10 cotton buff wheel revolving at 8,000
r.p.m.  The finish was perfect with no edges exposed. These stampings have .
been plated in two dozen lots for one minute and from a total of 500 stamp-
ings we have found but three stampings imperfect after buffing. Each stamp--
ing is formed to a spiral after finishing without injury to the deposit. Grey
iron castings with raised designs upon the surface were plated one ‘minute in
cobalt bath' XIII B, then burnished with 400 lbs. of §” stecl balls for 4 hour
without the slightest injury to the cobalt coating, as was proven by a 86 hour
immersion in 15 ozs. of water acidulated with 1 oz. of sulphurie acid.

While attempting to reach the limit of current densities which would bo
practical with this bath XIIIB, I have plated brass automobile trimmings

\
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with a current density of 244 amperes per square foot. The pieces were plated
in lots of 6, and a total of 100 were plated, buffed and ready for stock in 1
hour’s time. No unusual preparation was made for the run and the work was
performed by one man. Size of piece plated, 13" x 5”.

Automobile hub-caps were plated three minutes in cobalt bath XIII B and
buffed to a beautiful lustre of deep rich bluish tone by use of a 77 cotton buff
revolving at 1,200 r.p.m. The deposits were ample for. severe treatment
usually received by such articles. Comparative tests of these ‘deposits were
made as follows: Same style castings plated in double sulphate mickel solution
one hour were suspended as anodes in a solution of equal parts muriatic acid.
and water, sheet lead cathodes were used and a current of 200 amperes at 10
volts passes through the bath. The nickel was removed from the castings in
80 seconds while 45 seconds’ time was required to remove the cobalt plates.

The above mentioned plating tests were made with still solution, no form
of agitation being employed. By aid of mechanical agitators these current
denstties could be greatly exceeded with highly satisfactory results.

These cobalt plates were vely hard, white and adhelent and coloured easily
with slight effort.

Several plates were produced upon sharp steel surgical instruments; these
instruments finished perfectly and owing to the hardness of the cobalt plate
only a thin deposit was required to equal the best nickel deposits which we
received as samples. Cobalt déposits should prove especially valuable for elec-
tro plating surgical instruments for this reason, non-adherent thick deposits of
nickel being very dangerous for this class of work.

Owing to the unusual mild weather in this locality during the past month,
I have not concluded test with cobalt plates on highly tempered nickel steel
blades, but judging from appearances and various severe indoor tests, we do
not hesitate-to report success in this direction. A three mintte deposit from
bath XTI1 B resists corrosion equally as long as a one hour nickel deposit, the

- finish is even superior to mickel, while every test employed during the process

of manufacturing the nickel plated article has proven equally ineffective with
cobalt plates, therefore by reason of the effectiveness of thin cobalt deposits we
believe cobalt plates should prove wonderfully efficient on skates, or any keen
edged tool requiring a protective metallic coating.
, The runs made with bath XIIIB have varicd from one minute to 15%
hours, and in each case the results were remarkable. Tlectrotypes were repro-
duced +” thick. Ilectro-dies were faced with cobalt 4” thick, the electrotype
being graphite covered wax and lead moulds, while the dies were made on
oxidized silvér faced Britannia metal.

The deposits from cobalt bath XTIT B were very adherent and pliable; by
proper regulation of the current beautiful white, hard, tough plates may be .
produced quickly on any conducting surface.

) The “throwing” powers of cobalt bath XIIL B make possuble its cmploy-
ment for plating deeply indented or grooved articles such as reflectors, channel
bars or articles with projecting portion.

We also obtained the best plates with extremely high current demsities,
although plates finished with 75 amperes per square foot were of good colour
and easily buffed. The production of exccllent plates with a current density
of 150 amperes proved particularly easy, and densities in tlns neighbourhood
were employed for the greater portion of our tests.

Cobalt bath XITIB will produce excellent hard, white, tough plates abso-
lutely free from pits or blemish at a current density of 150 amperes per square
foot and under ordinary commercial conditions. This is fifteen times the speed
of our fastest commercial nickel solution.

26a—2 . <




18 ' - . MINES BRANOH

5 GEORGE V, A. 1915 '

Furthermore, the anode tops and hooks vemain free from creeping salts.
The solution retains its original clean appearance and the anodes dissolve satis-
factorily, no slime or coating formed, brushing or cleaning anodes therefore
will be uhnecessary. The anodes used with this bath were 98.75 per. cent cobalt
which were sent me from your laboratory. ‘The bath at the commencement of
our tests was strongly acid to litmus, and has remained unchanged throughout

_ our experiments. The specific gravity of the solutmn when freshly prepared
was 1.24. and is the same to-day. .
The vich deep bluish-white tone of cobalt plates upon polished brass
~surfaces is particularly noteworthy; this feature-should assist greatly in
making cobalt deposits very popular for brass fixtures, tnmmm“s and plmnber
‘supplies.
My experience mth cobalt bath X]II B is by no means at an end. I intend
- to continue its use until present supplies are exhausted and then equm a larger
- bath if supplies are obtainable. As a dommereial p1opos1t10n I am satisfied it
s wonde1ful]y efficient and economical,

"Taking into account the difference in cost of cobalt as eomp‘ued with
nickel, I am satisfied the metal costs for plating a given- quantity of work w1th
cobalt would be considerably less than for nickel plating a like quantity..

- Turthermore the use of cobalt hath XTII B equipped twith automatic appa-
"ratus for conveying parts through the bath would reduce the labour cost 75
pér cent; such apparatus would be practical for a greater variety of wares
than is now the case with nickel.

We cannot speak too highly of cobalt bath, XIIT B, and conﬁdently believe
its future history will surpass the history of any electm plating bath now in
geneml use.

- In conclusion, please accept my warmest congratulations upon your suc-
cesses with cobalt solutions, anid heartily appreciating the opportumty of test-
ing these solutions, I desire to smoerely thank you, kind sir, for the beueﬁts
derived therefrom.

Very truly yours,
(Sgd.) Warter S. Barrows, .
) :' Foreman Blectr oplater,
: o Russell Motor Car Co., -
\ . . . 154 est Toronto, Ontario.

-~ CERA\[IC LABORATORY.

During the year 1914 provision was made for the estabhshmeut of -2 Division
of Ceramics in counexion with the Mines Branch, and the necessary steps were
taken to equip laboratories for the testing of clays, shales, and other materials used
in our various ceramic industries. The need for this important departure is fully

apparent when it is comsidered of what value a scientific investigation of our clay
deposits will be to the public.

It has been known that there exist certain ehy deposits 11 Manitoba, Saskatche-
wan, Alberta, Quebee, and Nova Scotia, and the character of their products has
been examined as far as a chemical analysis is concerned. But before it can be fully
decided whether a clay specimen is suitable for the manufacture of tiles, bricks,
sewer pipe, or other clay produets, a further investigation is necessary, which requires
, that the sample be submitted to a physical examination after it comes from the mufile.
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Therefore, in order to ascertain, not only the true value of our known clay
deposits, but also to assist in. the opening up of new locations; the ceramic laboratory
in charge of a well trained and experienced engineer, will ‘materially advance the
clay industry of the country. The clay_"‘operator' will be furnished with complete
information regarding his product, thereby enabling him to take advantage of the
increasing demand for clay materialg, which, during the last eight years, has advanced

170 per cent. . -

Moreover, it is expected that when the commercial value of the numerous
deposits, now undeveloped, is ascertained, there will be available for the markef, as
the increasing demand requires, a sufficient supply of our domestic clays to offset, o
a certain extent, the amount being imported, which in 1912 reached 88 per cent of a
total consumption valied at $17,149,659.

The following tabulated statement of the production of clay materials for the
year 1918, gives those interested some idea of the activity of the industry :—

Brick, COMMON. ., v vv vt o0 vr on vt oo bt vn e ee ee ee e $5,917,873 .
Brick, DreSSed. . vv vi ve i vr vh cr eh e he e e e e e e 1,458,733
Brick, DaVINE.. .. .0 o0 vt ot e e e e e e e e e e e 75,669
Brick, ornamental e P 15,423
Fireclay and ﬁreclay products Cr et e e e e e e e e 142,738
IFireproofing.. .. ,. . 461,387
POLLETY. . v vt i e vh v v e e e e e e e e e e s 53,533
SEWET PIDC.. v vt sr ve vh i i e e e e e e e e e e 1,035,906 -
0 = O 338,552
Kaolin.. (. oo o0 i o0 i e s e e e e e e e 5,000
Total Value.. .. v vy ve've v o0 we te e e e e s $9,504,314

TECIHNICAL LIBRARY.

-During the calendar year 1918, the growth of the Technical Library of the °
Mines Branch was such that, early in 1914, it was found necessary to move into larger
quarters—on the ground floor., This transfer to more commodious quarters involved
a complete reorganization of the library, and the addition of new stacks, filing cabi-
~ nets, magazine rack, desk, readmg tables, chairs, and other mocdern library equip-

ment,

In order that the gemeral arrangement and disposition of the books, ete., should
be up-to-date, the librarian thoroughly investigated the conditions at MeGill Uni-
versity, and, in addition, took a special course of study in librarycraft at Columbia
University, New York. As a result of these investigations and studies in the art of
library keeping, the hooks have been arranged according to the “Dewey” decimal
system of classification; the most approved methods of library economy have been -
adopted; and a beginning has been made toward estabhshmg a very thorough and
comprehensive card eatalogue. -

Much time has been devoted to completmg broken files of periodicals, and prepar-
ing the, same for binding. ‘ o ’

The efforts toward inaugurating exchange of publications with scientific institu-
tions, both foreign and domestic, have met with most gratifying vesults: BT
exchanges have been secured during the year,

26a—2% .
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Accessions to the Library for 1914.

“',I‘hree hundred and twelve volumes have béen added bylpur(}haée; 339 volumeé

have been bound; . 8,089 reports, monographs, memoirs, pamphlets, maps, and atlases

- from international Gleological Surveys, and similar institutions, have been received,

in exchange for the publications of the Mines Branch; 467 bulletins, journals, pro-

ceedings, and transactions of scientific societies, have been received in exchange; 19
periodicals have been subscribed for; and 18 periodicals received in exchange. Total

- number of accessions for 1914—4,377. ' ' .

I havo the honour-to be,

gir,

Your obedient servant,

(Signed) FEugene Haanel,
' Director of Mires.
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METALLIFEROUS DIVISION,
I,

EXAMINATION OF CERTAIN COPPER DEPOSITS IN QUEBEO, OTHER
. METAL MINES, AND OFFICE WORK.

Arrrep W. G. WiLsox.
Chief of the Division.

‘Various duties assigned the writer necessitated his remaining in Ottawa the
greater part of the year. During this time, in accordance with instructions, a revision
was made of the report on the Petroleum and Natural Gas Resources of Canada, and
also the paragraphs bearing on Pyrites, Copper, and Nickel, appearing in the second
edition of the pamphlet on Economic Minerals and Mining Industries of Canada.

A considerable amount of attention was given to the organization of the different
field parties of the Mines Branch, and also to the preparation of the Summary Report.

Very little direct progress has been made in the preparation of the manuseript
of the report on the Copper Mines and Copper Mining Industry of Canada. An

exhaustive card index and bibliography is being prepared; covering all the published

references we have been able to find, relating to the occurrence of copper ores and
copper minerals in Canada. The number of recorded references has not yet been counted,
but it is probably in excess of seven thousand. The large amount of material to be

studied and summarized, coupled with the numerous interruptions which appear to be,

unavoidable in office work in Ottawa, renders progress on this report very slow, and ab
the present time it is impossible to tell when it will be completed.

During the swmmer, two short field trips were made between the 15th of
August and the 18th of October. About ten days were spent in the Eastern Town-
ships of Quebec, on a visit of inspection to the mines at Tustis, Weedon, Eastman,
and St. Gerard, for the purpose of bringing the information with respect to the
copper-producing mines in Quebec up to date. .

Before returning to Ottawa, a visit was made to the Tetrault zine mine near
Notre Dame des Anges, Quebec. The sulphide of zine, sphalerite, has heen found
on this and on several adjoining locations, and much prospecting has bheen done
during the past three years. On the Tetrault property ‘a promising ore body has
been partially - developed, with four prospecting shafts, 58, 85, 92, and 57 - feet,
respectively, in depth. There was also a total of about 200 feet of drifting. The
¢hafts were partially filled with water at the end of August, 1914, and little of the
underground work was visible. Some of the ore recovered during development work
"has been hand-picked, and shipped to a chemical works.

The latter part of September and the first two weeks of October were spent in
Northern Ontario, visiting the mines and concentrating mills in the vicinity of
Cobalt and Porcupine, for the purpose of -obtaining data for use in the Metal Mine
volume of the.projected report on the Mining and Metallurgical Industries of
Canada.’

23 -
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© THE ATTIKOKAN AND MATAWIN TRON RANGES.
| | E. LiNppaax. '

Duung thé field season of 1914, field w01k was carried on fmm June 2 to
November 15 on'.the Atikokan and Matawin iron ranges. " The work consisted of
magnetometric and topographical suiveys, conducted in connexion with a geological
examination of the ore deposits, The writer was ably assisted in this work by
Messrs. -A., 0. A ‘Robinson, H. Keunnedy, and M. Meikle, each being in charge of a
party of five men. The months of July, August, and September were spent by the
writer, in Ottawa, preparing a report on the iron ore deposits of Canada for the Tron
Conumttce, appointed by the Govemment in September 1914, :

ATIKOKAN IRON RANGE,

. Between Kawene and Atikokan stations on the Canadian Northern railway,

outerops of magnetite and pyrrhotite. have been found, intermittently, along the
- Atikokan river, for a distance of about 16 miles. Numerous locations have, in the

past; been talen up, and a considerable amount of prospecting and development work

has been done on some of these claims. Amongst the locations which have attracted
most attention are E 10 and I 11" These lie cast of Sabawe lake. They were
formerly known as the McKellar property, and now as the Atikokan Iron Company’s
mine, Mining operations have been carried on here at intervals since 1907, and
90,000 tons of iron ore ave reported to -have been shipped. The mine is connected:
by a branch line, 8 miles long, with the Canadian Northern railway, at Iron Spur,

the. distance from this junction to Port Arthur being 128 milés. A description of

the mine, and the enStern part of the vange, is given by Mr., A, F. A. Robinson in
his summary report.

Locations B 400 and R 401-—-Locat1on R 400 is situated about 2 miles west of
Sabawe lake, and about 13 miles northwest of Tematite statmn, on the Canndmn
Northern railway.

The claim is 40 chains long and 20 wule, and adjoins claim 401, to the west,
which has about the same area. Both claims are bounded by the At1kolmn river,
R 400, on its southwest corner, and R 401, along the whole extent of its south side. .

The two claims are traversed from east to west by diorite intrusives, in which
magnetite, pyrrhotite, and iron pyrite occur concentrated into irregular lenses or are
found disseminated in small amounts throughout the rock. Outerops. of greemstone,
carrying some magnetite and sulphides of iron, are first met with. about 1,100 feet
west of the boundary line, between claims 400 and 401. From this place the iron-
bearing rock may be traced through claim 400 into 401, a distance of 2,200 feet,
Leing specially well exposed near the boundary line, between the two.claims where the
gouth side of the ridge descends abruptly towards the river. About 100 feet west of
this line, and at an elevation of about 35 feet above the river, a tunnel has been
driven into the steep hillside. The length of the tunnel is 74 feet. About 87 feet

in from its mouth a vertical shaft, 52 feet deep, has been sunk. The rock formation.

exposed by the tunmnel consists of greenstone, with irregular patches of magnetite
mixed with pyrrhotite, or magnetite and pyrrhdtite disseminated throughout the
diorite.

In addition t6 this development work, several trenches and cross-cuts have been
made at various points along the ridge. The principal open-cut on lot 400 is 1050
feet northeast of the tunnel, exposing the iron-bearing formation across the hill for
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a distance of 32 feet. The character of the formation is here the same as that seen
in the tunnel. An average sample taken along the cut gave the following analysis:—

CFe oo o . o e e e e e v we o e oo B3.10 per cent
S T i 151 B
O AP | 122 B

A similar open-cut has been made on the hillside towards the river, about 450
feef west of the tunnel, on claim 401. The cut is 45 feet long, 4 feet wide, and 6
feet deep, trending north and south, and exposing a good magnetite in places, but
also sulphides of iron and rock. An average sample taken along the cut gave the
following analysis:—

Fe .. .. . o ot it et i e ie e ee o oo .. 4B.80 per cent
Si0, .. . o e e e e e e e e .. 16.82 »
R 7 S
P o e e e ee v . 0088 7

"Gloing westward from this cut, the country slopes gently, and no outcrops can
be seen for a distance of about 1,000 feet. At this point a narrow ridge rises above
the surrounding. muskeg, and extends along the river for a distance of 2,300  feet.
The greenstone is well exposed on this ridge, often exhibiting a rusty appearance,
owing to the oxidation of iron sulphides with which the rock is heavily charged.

The following analysis represents an average sample taken across the formation
. at the western end of the ridge. The length of the trench from which the sample
was taken is 54 feet:— .

e oo oo vt et et et e e e e e e uu .. .. B88.56 per cent
e T RN TR S
1 PR 1111 | ”
A (210 S

Crossing the Atikokan river, and going westward on claim 212 X, no magnetic
attraction is noticed for a distance of 1,500 feet, when another magnetic area is met
with, which has a total length of 2,800 feet, and -extends from claim 212 X into R 408,
The only exposure of the iron bearing formation on claim 212 X, is in an open pit near -
its western boundary line, where a considerable amount of pyrrhotite has been exposed.
Farther west, on claim 408 R, the country becomes higher, and the iron bearing
formation is found along a ridge rising in places 60 to 70 feet above the river.
Numerous trenches and test pits havé been made along this ridge, exposing in most
cases pyrrhotite with some magnetite, and showing the iron bearing minerals to occur
in irregular lenses throughout the diorite. The width of the area within which these
lenses occur may roughly be estimated at 100 feet. An average sample taken from one
" of the trenches gave the following analysis:— ! '

e vr v v v e et e e e ee ee es ee e .. D100 per cent
S10, o0 vv vh ee e e e e e e e s e e 288 »
S it v e e e et et e e e e e e ee .. 1528 »
P (1 01 B

West of this mineralized area there is no indication of any iron ore deposits for a
distance of one mile, or before claim 189 X is reached. ‘This claim lies north of the
Atikokan river, near mile post 135 on the Canadian Northern railway. The iron
bearing formation is here exposedin numerous places along a‘high ridge which extends
_ from claim 189 X into the adjoining claim 188 X. It consists of the same type of
diorite as found on the other claims previously described, with magnetite and pyrrhotite
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disseminated throughout the vock. In places, the pyrrhotite and magnetite are found |
concentrated into irvegular lenses or pockets. - The iron and sulphur content of the ore c |
. varies considerably. Diamond drill records kindly furnished the writer by Mr. R. H. ‘
Flaherty show the -iron content to range from 62 to 88 per cent with a variation in ’ ‘
.sulphur of from'8 to 25 per cent. The phosphorus content is generally low, ranging
~ from 0-006 to.0-045 per cent, while the silica varies from 2 to 16.per cent.

Judging from the magnetometric survey, the length of the area within which
‘pyrrhotite and 111'1g11et1te may be found on these two claims 1 is 1ough1y estimated at
2,600 feet, with a maximum width of about 250 feet: '

A few hundred feet farther west several small detached magnetic areas indicate
the presence of pyrrhotite and magnetite’ They are, however, of too small extent to
be of cconomic interest. ‘ <0 :

Iron location mear ‘mile post 140.—This property lies about 5 miles west of
Hematite station near mile_post 140, and “about 7% miles east of the "Atikokan %atlon
en tlic. Canadian Northern railway. -

The area covered by the summer s field work is 1 mile long and 2,000 feet Wlde,
the greater part of which is occupied by basic igneous rocks of the diovite type. - In
" the southern part a typmal micaceous slate is well exposed along the railway for a
distance of about 2,000 feet. The geneml strike of the slate is N 72° E., with an

almost vertical dip. S
’ The chief 11011—bea11ng minerals are iron pyute, W1th some magnetlte They
ave found disseminated in small amounts throughout the dioxite in several detaehed
areas. These aveas generally show a rusty appearance owing. to the oxidation of the
“iron pyrite. The principal occurrence is on a hill about 900 feet northwest of mile
post 140. The red brown gossan can here be traced along the top and flank of the
ridge for a distance of 600 feet: At the west end a trench, 50 feet long and 5 feet
deep, has been made across the top of the hill, exposing a fine grained rusty looking
basic rock, with magnetite- and iron pyrite disseminated throughout the mass. Aun
average sample taken along the trench gave the following analysis:—

TTG v et et e e e ineee e we ee se . 89.50 per cent
so, . L w0
P v i i e e e e e et e b e e ee 0028 7

Judffmg from the magnetomeivie survey, tlle total length of this mmerahzed
avea is about 830 feet, with a maximum width of 110 feet. The magnetic attraction
is, however, very irregular within the avea, nldlcatmg an irregular ‘and pockety
distribution of the magnetite in the diorite, and f"lVlllg little encouragement for-

About 800 feet west-southwest of the arvea just described, another occurrence of
gossan outerops on the top and along the south side of a small hill. It has a‘length
of 250 feet with a width. of about 50 feet. Crossing the Atikokan river, several small
areas showing the same rusty looking roek are found on the steep hill immediately
south of the. railway track. Several trenches and test pits have been made on-this
hill, but without revealing any ore body of economic interest.

COMMERCIAL POSSIBILITIES OF THE ATIKOKAN IRON RANGE.

With vavious intervals, mining operations have been carried on at the Atikokan
mine since 1907, and about 90,000 tons of magnetite have been shipped by the
Atikokan Iron Company ‘o its blast furnace in Port Arthuy, and there smelted after
first being roasted. The average iron content of the crude ore is reported by the
company to be 59.8 per cent, with a sulphur content of 2.01 per cent.
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On the western part of the range, i.c., on the properties west of Sabawe lake,
the conditions are somewhat different. The ores here arve generally much higher in
“sulphur, and on some of the claims the iron-bearing mineral consists exclusively of
pyrrhatite, which mineral is not generally looked upon, at the present time, as a
source of ivon ore. But assuming, as claimed by certain parties, that it is metallur-
gically possible to roast these high sulphur ores in specially constructed furnaces,
down to a sulphur eontent of less than onehalf of 1 per cent, the cost of roasting
the ore, added to that of mining, which, owing to the irregular and pockety character
of the ores is likely to be rather high, would, in all probability, 1ende1 it 1mposs1b]e‘
to earry out such a process economically at the present time.

)
MATAWIN JTRON RANGE.

This range, as far as it has been traced, has a total length of 85 or 40 miles, and
extends from Greenwater lake eastward, south of Lake Shebandowan, to Xaminis-
tikwia on the Canadian Pacific railway. The iron formation consists of iuterbanded
Jasper and other closely reclated siliceous material, usually magnetite, * although
at times the iron-bearing mineral associated with {the jasper is hematite. The iron-
range is not contituous for all thig dls’mnce, but forms a series of detached areas
or lenses of various sizé, which, generally, have an east and “west tlend with an

almost vertical dip. The distance between the various areas of the iron formation -

varies considerably, but may reach several miles in places.

The part of the fange which has so far attracted most attention, is in the vicinity
of Shabaqua station, on the Ganadian Northern railway, about 58 miles west of Port
Arthur, where a large number of claims have been staked on both sides of the Matawin
and Shebandowan rivers. /

The latter part of the field season of 1914 was devoted to this locality, and a topo-
graphieal and magnetometric survey made of the following claims: W 216; W 217; W
218; W 219; W 220; W 221; and W .223.

Location W 216 is situated on the south side of Matawin river where the Sheban-
dowan river flows into it. . The Canadian Northern railway traverses nearly the whole
north part of the location. .

The iron formation is well exposed on a hill about one-fourth of a mile south of the
railway track, and about 800 feet west of the eastern boundary of the claim. It consists
of a fine grained bluish grey siliceous slate, through which exceedingly fine crystals of
magnetite—hardly visible to the naked eye—are disseminated. The average iron
content of the formation is very low. Two samples taken at the east and west ends
of the exposure and representing a width of 57 and 85 feet, respectively, gave the
*ollowing analyses:—

No. 1. No. 2.
Féo ot e e e e e e e e o .. 20499 20-90
Si0,.. ov oo e e e o e oL, 6198 63-04"
B oo s s o e e e Trace. 0-085
AP o 1Y 1 S 0.087

.

Going westward, several othér smaller exposures of iron formation can be seen
on this elaim. The iron bearing series is, however, of even a leaner character than
that previously deseribed, and may more appropriately be eclassed as ferruginous slate.
- Sufficient magnetite is present in the rock to enable it to be traced across the claim by
magnetic readings, but from an economie point of view it is of no importance.

Location W 217 is situated due west of W 216. It is heavily drift covered and no
outerops of the iron bearing series are visitble, but by magnetometric readings it can
‘be traced across the whole width of the claim, i.e., about half a mile.
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Location W 218 is due west of W 217, and is 1 mile long and half a- nnle wide..
The iron formation is prominently exposed near the western boundary line of the claim,.
on a big cliff rising about 25 feet above the =surrounding country, and having ‘an
elevation of 1,450 feet. The character of the iron formation is similar to that
previously deseribed, although its iron content seéms to be somewhat higher as shown
by the following analysis 1ep1esentmg an average sample taken across an outerop 47
feet wide near the cliff :—

FOer v v i e e e e e e e v e .. 92940 per cent.
_ Si0,. ‘ C e e .. B2A4

Another sample taken r1bout 500 feet f'uthel east, and 1epresent1ng an outerop 17
feet’ wide, give the following analysis:— . .

Feo vt vr ev et et e e e+ et e e e ee o. 8025 per cent.

S8i0,. ; - O 1 00 “

Judging from the magnetometrle madmgs, and a few outerops, the iron beanngu
formation can be traced across the whole width of the claim, reaching its maximum
width of 800 feet about 700 feet east of the westerh boundary line of the claim.

Claim W 219 adjoins W 218 to the west.- It is 1 mile long and half a mile wide,.
and is divided into two parts by the Matawin river. The iron-bearing formation can he-
traced, by magnetle veadings, from the eastern boundfuy line of the claim westward
It is well exposed in a ravine south

’

"of the old camps, and yet more prominently along two small knolls farther west, near-

. siliceous hematite, interbanded with siliceous ‘material, black and ved chert.

the river. The iron formation is leaner than that of the previous claim deseribed.
"Four samples taken at various points across the formation, and 1ep1esent1ng a width
of 47, 75, 59, and 33 feet respectively, gave, the following analyses :—

- ) No. 1. No. 2. No, 3. No. 4.
T .o it e erireenns e 13°38 . 92498 ©oarst 1781
Si0s voens e . 70703 5878 6670 6505

For a distance of about 1,700 feet west of the Matawin river, the magnetometrie:
survey gives no indication of any continuous iron formation, and a few very small
scattered magnetic areas are all that can be found on this part of the claim.

But at a point about 350 feet west of the boundary line between W 219 and W 220,.
the magnetic -attraction comes in again, hence, westward, the iron formation can be-
sraced by outcrops and magnetic. readings, with one or two small intervals, through
claims W 220, W 221, and W 222, a distance of 7,000 feet. Judging from the magneto-
metric survey the width of the iron-bearing formation on claim W 220 may be
roughly estimated at 50 to 200 feet. It inereases, however, considerably on claim W
221, and reaches a width of over 1,000 feet near the boundary line between W 221 and
W 222. - Going farther west on W 222, the iron formation decreases again in width,.
being 100 to 400 feet wide.

On claims W 221 and W 222, the iron formation consists chiefly of a fine gramed '
Judging-
from the magnetie character of the formation, magnetite is also present. Four samples,
taken across the exposed formation at various points, gave the following analyses:—.

— No., 1. No. 2, No. 3. No. 4.
%07 29°85 30°89 27-86
5420 4876 46" 34 4944 -
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The width of the exposures from which the samples were taken were 100, 35,
86, and 47 feet, respectively. Samples Nos. 1 and 2 are from claim W 221 8 and 4
‘fmm W 222,

From what has been said in 1ega1d to the extent of the iron formation 011 these
seven claims, it ig-evident that a large quantity of low grade ore is available, all of
whicli, however, requires fine crushing and concentration, with subsequent briquettiig
c¢r nodalizing beime it can be made marketable. To carry on such an operation
profitably, at the present time, does not seem feasible, owing to the low iron content
of the ore, and the extreme fineness to which the grinding would have to be carried
before a satisfactory separation could be attained. . The iron formation of the
western claims, W 221 and W 222, offers also another objectionable feature for
magnetic separation, on account of the iron-bearing mineral being present there,
chiefly in the form of hematite.

IIIX.
ATIKOKAN IRON RANGE.

L ' ) . A. . A. ROBINSON.

The Atikokan iron range is situated in the district of Rainy River, not-far west
of the boundary of Thunder Bay district, and lies close:to, and just to the north of,
the main line of the Canadian Northern railway between Port Arthur and Winnipeg.
Starting about a mile and a half east of Atikokan station, it can be traced eastward
as a broken chain of iron deposits, following the general course of the Atikokan river
for a distance of some 16 miles; the outclops often standing out on low hills in the
river valley,

The eastern portion of the range, with which the present report deals, extends
from Sabawe lake—a lake expansion of Atikokan river—in a direction N. 87° 27" E.
(astronomical), for a distance of a little over 8 miles, to Attraction lake, a small
stagnant pond lying a short distance north of the river. Starting at Sabawe lake,
a small, unimportant outerop of the iron formation is found on the lake shore, just
south of the mouth of the river. Eastward from this outerop no continuous atirac-
tion is found for a distance of half a mile, when the compass needle again indicates
the presence of the range beneath the covering of drift. Hence, eastward, the
magnetic attraction is continuous—with one or two minor breaks—to Attraction
lake, Between Sabawe and Attraction lakes the magnetic belt crosses the following
mining claims, given in order from west to east:—24 E, 28 E, 10 E, 11 E, 12 E,
25 E, and 26 L.,

A spur line, 3 miles long, comnects the Atikokan Iron Company’s workings on

I 10 and £ 11 with the main line of the C.N.R. at Iron Spur, 128 miles west of .

Port Arthur.

The distriet traversed by the iron range shows considerable variety in the
chavacter of the rocks which occur in it. According to Dr. A. C. Lawson (G. 8. C,,
No. 24, Geological Series), the iron-bearing belt lies at, or very close to, the contact
between a Keewatin series of greenstones, felsites, quartz-porphyries, etc., and their
schistose equivalents, and a later sedimentary—Seine—series made up largely of
dark, grey and grey-green, micaceous quartzites, and greywackes, grading into seri-
citic schists. In the immediate vicinity of the iron-bearing belt, on either side of it,
the rocks exposed are, at this eastern end of the range, so fine grained and schistose
as to make the determination of their original character difficult. A short distance
to the north of the ore, however, they are found to grade into schistose Ieewatin
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greenstones, while on the other side, to the south, glenylckes and quartzites become -

distinctly recognizable at a short distance from  the ove. Both ore and schists have

a vertical dip. The strike of the ore belt is evelywhere parallel to the schistosity of -

- the enclosing rocks, and maintains a remarkably straight course of about N. 84° arr
L. for the three miles between Sabawe and Attraction lakes.

With regard to the origin of theAtikokan ore, it has been uéual to refer it to

* the pegmamte type; it is supposed to have been brought to, or near, the surface in

magmas, and extruded. from them much as in the case of pegmatite dikes, Dr. A. .

¢ Lawson, who has made the mos} recent detailed study of the geology ‘of the region,

suggests, however, a different 1node of origin. " His idea is, that the iron was derived -

from -the weathering of Keewatin- rocks, in pre-Seine or early Seine time, and was
_afterwards-concentrated either in bogs on the old Keewatin surface, or by under-
ground circulation after the bunal of the weathered and 11011-110}1 smface by the‘
Seine sed1me11ts ‘

Atﬂcokaﬂ, Ia on Mine: Mmmg Locatzons E 10 cmd A 11

. The Atikokan iron ore deposits were discovered .in’ 1882, by Jim Shooonosh, an -
. Indian trapper in the employ of Mr. G. McLaurin, of Savanne The latter interested

" Messrs. McKellar Blos, of Fort Wﬂlmm, who ‘applied for, and adquired from the
government what is now known as mining locations E 10 and . 11. Iun 1905, the.

. broperty. was taken over by the Atikokan Iron Co., of Port Arthur, Wm. Mackenzie
president, and in 1906-7 the samie. company built a blast furnaée at Port Arthur to
use the ore from their Atikokan mine. The first shipment of ore was made in May,
1907, since when shipments have been made as follows

TA90T. L s s e e e e e D UL 10,105 toms.,

1 nil
1000, . L e e i e e e e e e e e e e e e 14,014 ¢
1900, 0 tr v it e e e i e e e e e e e e e 26,318

A total of 90 608 tons mmed and shipped since the mine was opened.

All the ore was sent to Port Arthur, and, after roasting to, remove sulphm was
used-in the company’s blast furnace there, for the’ nlﬂlluf‘lctllle of foundry plg-uon,
No ore has been mined. since 1912. . K

As disclosed on locations E 10 and E 11, the range outcmps as a steep narrow 11dge‘ .

~.of ‘green schist, with which are inter-bedded -irregularly-shaped, roughly lenticular,

overlapping bodies of magnetite or magnetite and. pyrite. ‘This hill, along which the

ore outcrops, is 8,800 feet long, 400 feet wide at the widest place, and has a maximum
elevation above the swamp that surrounds it on all sides, of about 100 feet. - ‘The rock
1mmed1ately in contact with the ore is partly a hornblende chlorite sclnst, partly a
massive pyroxenite, often heavily impregnated with pyrite nad pyrrhotite. Beds of a
greyish-white chert are alss found intercalated with the-ore and schist, and; in the
ore bodies ou the north side of the ridge especially, a dark green slate interlaminated
‘with magnetite in narrow bands, is often found. To the north.the ore-bearing belt is
bounded by a wall of highly schistose; light-coloured acidic rock.

These two 1ocat10ns, L5 10 and B 11, are the only ones on the eastern end of the
range on which any extensive development has been done, or from which commercial
shipments have been made; they, together with I8 12, are the property of the Atikokan
Iron Qo.  The development work consists of: five tunnels, A, B, G, D, and E, named in
order from west to east; three shafts Nos. 1, 2, and 8, also in order from west to ‘east;
and six diamond drill ]Joles The first four tunnels, A, B, 0, and D, have been driven

14 Archean Geology of Rainy Lake Re-Studied,” by A, C. Lawson—G. 8. C. No. 24,
Geological Series. . ’ )
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through the hill from side to side a little above the level of the swamp, the fifth, Ig,
penetrates it from the south for about 100 feet. Tthe shafts are all on the south side of
the hill and from the bottoms of Nos. 2 and 3 cross-cuts have been driven north through
the ore, at depth of 150 and 196 feet respectively below the level of the tunnels. The -
No. 1 shaft, sunk on a band of highly pryritiferous ove, was stoped at a depth of 47

feet.

Following, are paltlculars of sections through the hill at*the different tunnels—
the sections and andlyses being taken from the Atikokan Iron Compfmy s records:—

SUMMARY REPORT

Tunnel A, 400 feet from the west end of the ridge on E 10,

Section, south to north,

Iron. .
Ore and pyrite.. .. . . Silica.,
Sulphur .
. Phosphorus .
ROCK. . w0 vh on v e vt e e e e e b
Iron..

Banded magnetite and pyrite, .. .. ..
Sulphur . .

Silica. .. ..

.

48°26 per cent,

606 «
18°81 “
0009

'45"51 i)é,r.éer;t.,
4:90 “
1493  «
O'OGD “

"'42°3 per cent.
18;6 €

638 ¢

""51°25 percent.

Phosphorus .
Rock and lean ore.. .. ., et e e e
-Iron..”
Mixed ore and rock.. . Silica.,
Sulphur .
Phosphorus .
Rock. .
Iron. .
Ore.. .. .. «v vt vt vs e vu ou .. L. Silica.
Sulphur
Phosphorus .
Rock.. .. e S e e e

Tunnel B, 1,185 feet east of A.

Rock.. .. ..

Section, south to north.
Rock. . e e ae
Iron, .
Ore and pyrite. . . Silica,
Sulphur ,
: Phosphorus
CRock.. Lo s L e e e o
Iron
Ore . Silfca.
Sulphur .
Phosphorus .,
Rock Ce ee e s
- Iron ....
Ore . . .. Silica.
Sulphur .
Phosphorus .
Rock
Iron..
Ore , Sitica. ..
Sulphur .
Phosphorus..
Rocek.. ..
. Irom..
Ore.. .. .. .. Silica.
Sulphur .
) Phosphm us .
RocKk.., .. v oo v v v v e e e .
! I on
Ore.. «v vv vv vu fu oo vu s . Silica.,
. Sulphur.

Phosphorus .

15°40
130

”46 ‘8 1)e1 cent

166 ¢
12°3 “
0'34 ‘

: '52"‘00‘1).e1-l¢:.:ent.
1326 “
477 “
0'85 b

' .50"230'i;e1'. cent
1534 *
6-75 *
0°20 “

"59°00 per cent,
830 “
2017 “
- 0%09 ‘

.45.‘92.p'er cent.
1940 “

441 “

"58+39 per cent.

9.97 ‘e
2078«

0°135

Ore.. .. .. .. .. vu oo T I T B

Jock. .

270
26°0

" 740 feet.

“

22°0 fect.

120

9°0

30

24°0

130
22°0

"

80
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Tunnel ¢, the main working tunnel, s1tuated 500 feet east of B, about half-way
" along the ridge close to the line’ between I 10 and E 11.

Section, south to north,

ROCK. . vivr vn cn ve on vk ae e e ee e e e s eo oo 61400 feet.
. N 7 ilron.. .. .. 6000percent v
#  South ore body (stoped).. .. .. .. ..Sidea. .. .. 860 « 47°0 ¢ |

Sulphur . .. 2'01 “
Phosphorus . 011 “

Rock. . v e s Ve v et e e e e e s w0 we 6200
. ' / 2Iron,, .. .. 47°'G8 percent,

North ore body.. .+ vv vt «0 oo oo ooSillca, .o o0 1781 ¢ - 4200 ¢
: : ' ) Sulphur . .. 230 oo :
Phosphorus . 0°193 ¢ . T
ROCKY . vt v e ve ve ve oe e ee an te be e e ee e an we s 600
1 Average of three years’' shipments,
2 Average of five a.nalyses. .

€

Tu?mel D, 450 feet east of O, starts from a small open-cut on the south ore body

- Section, south to north,
. : iIron.. ., ..  §9°57 percent. )
South ore body (stoped).. .. .. .. ..Silica, ,, .. 841 ¢ 40°0 feet,
Salphur . .. 2°17 “
Phosphoxus . 011 “

G1eenstone, chert and chlorite schists T S L)
211 ON.. .. .. 59‘40 per cent.

North ore boAy.. .. .. o .. ou o, ..Silica, .. .. 810 < '33°0 «
' Sulphur . .. 061 ¢ N
Phosphorus . 0°041 .

Rock.. .. . R o 9700 ¢

1 Average of four analyses
2Ave1age of five analyses.

Tunnel B, 510 :Eeet «east of I, has been dnven 98 feet into the ]1111

Section, south to morth.

ROCK. . "o vt v vt oo ve an wa ea b e ea e 100 feet.

tIron.. L. .. 46 SG pe1 cent
. Silica, .. .. 15°90. 470 ¢
Sulphur . .., 12°90 w :
Phosplhorus . 0°169 ¢«

Ore with pyrite.. .. .., .. ..

TROCK. .+ vt vt e er e e e e e e e e e e e e e e e 1070
2Iron.. .. .. bG6'18 “ .

QIC.. ' vv v vr e ve e eu we en o Silea, LoL. 11006 170 “ )

i Sulphur . .. 197 “ y

e : Phosphorus . 0:167 ¢
. Rock, to end of tunnel,
1 Average of five analyses.
¢ 2 Average of three analyses.
The ore is a hard, dense, magnetite, difiicult to mine, and refractory in the blast
furnace. Associated with it are pyrite and pynhotite in varying quantities, also a
little chalcopyrlte The sulphur content is high, running from 2 per cent to 25 per
cent and ovér, so that all the ore has to be roasted before it can be used “for the
manufacture of pig-iron. Phosphorus is - -above the Bessemer limit, and mckel is
present in minute qmntxtles
" An average analysis of all shipments to date totalhng; 90,608 tons, is as fo]lows

SIHCBL v v vt v vr v e e e e e b e e e e e e e 8'68 per cent.
ANIMINA. . vt vt vt vn ve vn e oo 00 00 be on wu se b we v 151 .«

Metallic I0N. . v i vu ve te wu en e e ee e e s e e 5985 . )
PROSPHOTUS .« o0 vv ov o0 cr en e oo v ae we a0 oo oo an 0°11 ‘ '
MANZANESC. . o0 tv oo ve on oo se te 2o tu oo au saTen s tes 0°11 “

Lime (CaO). 3°00 *
M'lgneSla.(MgO) 254

Sulplhur.. .. . 201 “
Titanium.. .. .. .. T T R R nil

CODDPEY v v v v5 va aa ae 0 we ob e s es o er o ar o aw e 012 “

0 - L 011
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The great bulk of this ore has come from an open-cut about 300 feet long, 40
feet wide, and 60 feet deep, on the south side of the hill at € tunnel. Smaller
amounts have come from a small open-cut at the south entrance to’ D. tunnel and
. from development work.

As regards the quantity of ore available, there are, without doubt, some millions
of tons scattered through the hill. But as it occurs in bodies very irregular both in
their outlines and in their distribution through the enclosing rock, so that the
relative proportions of rock and ore over a given width of the ore belt vary greatly
within short distances, any accurate estimate of available tonnage is difficult. In
addition, the variable and in places very high sulphur content, a matter seriously
affecting the value of the ore, would have to be taken 1nto consideration in any
estimate of commercial tonnage.

Mining Locations E 12, I 25, and I 26.

From the east end of the ridge on T¢ 11, the ore-bearing belt has been traced
eastward over swamp and rock, across mining locations I 12, I 25, and the greater
part of B 26. 'Judging from the magnetometer readings, it has, over this stretch,
a width of from 40 to 75 feet, and is continuous, with the exception of two short
breaks, for the entire distance.

Very little work has been done on this part of it, so that while outerops of the
decomposed iron-stained rocks of the iron range are of frequent occurrence, actual
exposures of magnetite are small and unsatisfactory, and no opportunity is afforded
of getting sections through the magnetic belt, or ascertaining the width of ore in it.
Judging by what can be seen, however, it is probable that any ore bodies will be
found to be much smaller than those occurring.on I 10 and I 11, and that the
sulphur content will be at least as high as it is there.

Mining Location E 23.,

From the westerly end of the ridge on I 10, where it disappears under the swamp,
the ore-bearing belt has been traced westward for 2,400 feet, under deep drift all the
way. ‘This takes it about two-thirds the way across E 28.

Ags there are no outerops, nothing definite is known about either the quantity or
quality of the ore here. By referring, however, to the section at tunnel A—the neavest
good exposure on the ore-bearing belt—it will be seen that at that point the ore had
become highly sulphurous nearly all the way across the belt.

KAMINISTIKWIA.,

South of Kaministikwia, a station on the Canadian Pacific railway, 28 miles west
of Port Arthur, along both sides of the Kaministikwia river, in the townships of Ware
and Conmee, there occur numerous outerops of banded iron ore and jasper. These
from part of what is sometimes known as the Matawin iron range; a belt of banded
iron formation which runs from Greenwater lake eastward, south of Lake Shebandowan,
to Kaministikwia—a distance of 30 or 40 miles. For the purpose of outlining the
areas actually underlaid by this iron-bearing material, a magnetometric and topo-
graphical survey of the district was undertaken, and about one square mile of it between
Kaministikwia and Mokomon—a station on the Canadian Northern railway 2 miles
south of Kaministikwia—was covered during the season. Maps showing the results
of this survey are now being prepared for publication. '

The iron formation consists of jasper, or other closely related siliceous material,
with which is interbanded narrow seams of mixed magnetite and hematite. The
magnetite-hematite bands run usually from a mere film, up to an inch in width, and

26a—3
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form but a small proportion of the whole formation. A number of average samples
taken across the outcrops in different parts of the field yielded, on analysis, 16 to 30
per cent of iron, and 50 to 70 per cent of silica. Nowhere was the iron found concen-
“trated in sufficiently large bodies to be workable. Picked samples of the magnetite-
hematite bands freed from jasper are of fair grade and quality. They occur too
sparingly, however, to afford much promise of any scheme for their mechanical con-~
centratmn belng commercmlly profitable.

o

TOWNSHIP OF MISOAMPBDLL
| In the early part of August, a visit was paid t0 a reported discovery of iron ore
near Fort Frances, Ont., on lots 4 and 5 in the second concession of the township of
Miscampbell.

As far as can be seen on the compalatlvely small outerops exposed ‘the deposit
. consists of large blocks of a low grade iron-bearing formation included in eruptwe
granite. The included material consists of finely granular magnetite and quartz in
more or less distinet bands. It is distinetly crystalline, and rather friable in character.
Crystals of pyrite and garnets arve found scattered.through it, in small amounts.

Several diamond drill holes were put down on the plopelty by I‘ort Frances
parties, but nothing of importance was found.

‘Should large continuous bodies of this material be found so located as to be easily
and cheaply mined, it might, on account of its granular, friable nature, offer possibili-'
ties as a concentrating proposition. Found here, however—as inclusions in granite—
it gives little promise of commercial value.

’

/
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NON-METALLIFEROUS DIVISION.

I
LIMESTONES OF THE PROVINCE OF QUEBEC.

HoweLLs FrECHETTE.
Chaef of Division.

In the summer of 1914, an examination of the limestones throughout the provinee
of Quebec was begun, with a view to investigating their economic importance and
their suitability for various uses in the manufacturing industries. Samples were
collected from over a hundred localities, and these have since been analyzed by Mr.
H. Leverin, of the Mines Branch. Note was made of quarrying possibilities at the
various outcrops, and of transportation facilities. Working and abandoned quarries
were also visited and sampled

The sections of the province covered were as follows: from Bryson to Quyon;
Hull and vicinity; the Gatineau valley, from Wakefield to Aylwin; Buckingham and
vicinity; Argenteuil county; Ste. Thérése and vicinity; Montreal and vicinity; and
that portion of .the province lying south of a line drawn through Valleyfield, Beloeil.
-St. Hyacinthe, Drummondville, and D’Israeli: Within these areas there are a
number of loealities which will be visited and examined later.

Mr. J. A. Fourniér, a student at Queen’s University, was fleld assistant, and
fulfilled his duties well.

The following is a brief description of the limestones in those parts of the
province visited, and analyses are quoted of samples, both from the more important
occurrences, and also from those sections in which only impure material was found.
to exist. .

BRYSON—QUYON,

Throughout the townships of Litchfield, ‘Clarendon, and Bristol, there ave
numerous exposures of crystalline limestone. In the meighbourhood of Bryson and
Portage du TFort the rock appears to be much freer from impurities than elsewhere.

At Bryson, Robert B. Carswell owns and operates a quarry and lime-kiln. There
ure two small quarry openings very close to one another. The western one furnishes
the limestone for burning, which is fairly coarsely crystalline and is banded with dark
streaks of impurities, principally graphite with some yellowish granules. In the
_eastern pit the stone is somewhat coarser in texture and is almost free from the
graphite banding. This stone is used for building purposes.

Sample 4 is from the western pit, and 5, which is seen to be a true dolomite, is.
from the eastern pit Both are of good grade:— |

—_ 4. b.
Insoluble mineral matter ................. ... 134 %08
Oxide of iron—all expressed as ferric oxide 038 007
Aluming . . PR 144 0-32
Calcium ca,rbonate‘ .. 7589 5276
Magnesium carbonate 21-21 44'96
Graphite 030 | ...,
1fquivalent toJime..., . ...oovveiiin cr b liiiii e e 42 50 2950
2Equivalent 0 magnesia. .....ovvviiii it e i . 1016 2151

26a—3%
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At Po1tage du Fort a large marble quarry has been opened by the Pontiac
Marble and Lime Co., Itd. The workings are to the north of the town, beside the
right of way of the Canadian Northern railway which is under construction. .

The stone is coarse grained, and varies from a pure white to white with yellow
patches and veinlets. ‘The waste rock and spalls should be of value as a source of
dolomlte for wood-pulp making. . The tollowmv analysis -is from a general sample
mkon of all the exposed beds:—

e 3
Tnsoluble mineral matter.......... L 015
Oxide of iron—all expressed as ferric omde : . 022
Alumina............ RN e e e e e e 0°06
Calcium carbonatel. . .............. et et et iier e aaaanas . 5714
Magunesium carbonate? ..... ...... . e eee e e i re s 43°12
1Tquivalent to. THI® v v e e e e e s NN 3200
quivalent B0 MagNesiIa. ... . i e e e i e e e 2063

- Along the Ottawa river at Portage du Fort, and on the islagnd immediately
opposite, there are numerous exposures of similar coarse grained dolomitic liméstone.

In the eastern portion of the township of Clarendon the mystalline limestones,
avhich outerop frequently, are much less dolomitie, and are dirtier in appearance, Con-
#aining almost 1 per cent of graphite as well as small quantities of mwa, tourmaline,
.and tremolite: The average of several analyses of these 11mestones shows 7.8 per
ent of magnesium carbonate, and 90-0 per cent of calcium carbonate.

Along the Canadian Non,hern raﬂway new roadway, crystalline limestone lhas
Leen exposed at a number of points in Bristol townslnp, the stone beihg s1m11ar to
that in the eastern portion of Clarendon. .

Two exposurés -of what is probably Beekmantown limestone.were obsewed one
“at Quyon and the other at Portage du Tort. While suitable for rough building
.pmposes they are high in insoluble matter 1ron and alumina, and Would produce a
very poor, grade of lime. . .

e

" HULL.

At Hull, Trenton limestone has been extensively quarried for building stone,
raacadam, lme-burning, and cement- makmw A number of the beds produee a very
hmh grade of building stone. ‘
_ The stone is brownish in.colouy,: and varies from very fine Oralned to fau]y coarse.
Tt p1'oduces a good grade_of high calecium lime, when. bumed Two analyses will serve
to indicaté the general composmon

v

- pe—

T .
_ -10. 11
TInsoluble mineral matter. ... .......... e e eeeeeeraas . 324 | 0'8;! ;
QOxide of iron—all e‘(pressed as feulc OXidE. 1\ iee s B TN 1021 0:21.
Almina. ..oovoiiiiiiiiiiin v i e S eereiaiaees rel 03 | - 02
Calcium carbonate!......... e e 2 SO veae e 93-84 0711
Magnesium carbonate®.......... Z.....‘ .................. 131 148
1Equivalent to lime... ....... . e e I ' 5265 {. © B4'40:
-quvalcut HO MAENESIR ©out it ereiet cienenss  svneennaeentrensatnarecni, ;063 071
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GATINEAU VALLEY.

Throughout the Gatineau valley, crystalline limestones are found in many places,
frequently' extending in long bands for many miles, They are, as a rule, very coarse
grained, and contain a noticeable quantity of impurities, such as mica, graphite,
apatite, tourmaline, serpentine, chondrodite, and pyrite, and possess, consquently a
dirty appearance.
’ Due to the rough nature of the country, there are numerous hills and knolls into
which quarries could be easily developed; but this same roughness means hilly roads
and expensive haulage charges, so that possible quarry locations are conﬁned to a
narrow strip, close to the railroad.

The following analyses are of samples from the best exposures of limestone
visited :— :

_ 12 13, 14, 15 16 17
Ingoluble mineral master....... ...... 100 3-39 2-00 380 1-42 1-44
Oxide of iron all expressed as ferric oxule 014 - 028 030 0°24 014 014
Alumina....ooocover vivinn civiiian, 0 06 006 006 002 004 0:06
Calcium carbonatel........ .......... 8500 8348 85°89 93567 9509 9259
Magnesium carbonate?... .. ......... 13:66 6 56 12-24 1-98 2-38 645
Carbon (graphite).......... . ........ 042 b L P 042 |.... ...
1Rquivalent tolime............... .} 47°60 49'65 | 48710 52°40 63:26 | 061°8
2Rquivalent to magnesia. ... .......... 654 314 586 0'96 114 3:09

12, From small quarry at Ste. Cecile de Masham.

13. From rock cut on railroad at Farrelton.

14. From foot of Paugen falls, west side of Gatineaun river.

15. From lot 89, range VIII, Aylwin township.

16, From lot 16, range III, Aylwin township.

17. From farm of Thos. McCombley, lots 6- and 7, range VI, Aylwin township.
A gmall quantity of lime is burned here for local use.

BUOKINGIAM.

The crystalline limestones seen in the district around Buckingham, are all very
impure, and are unsuitable for lime-burning purposes.

ARGENTEUIL COUNTY.

The rocks of the major part of the county of Argenteuil are of Laurentian age.
Crystalline limestones are fairly abundant, extending in long narrow belis in a
generally norht and south direction. The southeastern portion of the county is over-
lain by more recent rocks, and, for the gTeater part, has a continuous covenng of soil.
Limestones of Calciferous age are to be seen in a few places.

In the township of Grenville; the crystalline limestones vary greatly in character
and purity. .On lot 15, range IX, and lot 18, range XI, quarries have been opened in
deposits of a super-magnesia dolomite or calecareous magnesite. On lot 15, range IX,
a caleining kiln about 40 feet high, and 7 feet internal diameter, has been built by the
Canadian Magnesite Co., Ltd.,—owners of both properties. Most of the haulage is
done in‘the winter, owing to the poor summer roads. .
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) "The following analyses are of general samples, “217” bemg flom lot 15, range IX,
and “ X ” from lot 18, range XTI :—- "

"'"—— 21" Xu
R )

Imolub]e mmsml madber.......oo0. il oa TR P e e 2:20 1167
Oxide of iron— all expressed as ferric oxide ... . .0 viiiiviiiiieneiens vean 013 017
1 1, 0°03 Not det,
EAETIEBI . L o0 o veeiiiraniene vvt teenene oh beee.beenetabeiranebaeetiaereaans 39'12 42:00-

11 1T  eeraaeeneinenes 880 740
Carbon dioxide ......o. vV iiviiiit ciii i ree e airareras 24972 4756

: 1Silica. ?By difference.

The crystalline limestones of this county vary greatly in content of magnesia, and
range from less than one per cent, to very highly magnesian. As a rule they contain
noticeable amounts of graphite, chondrodite, and other impurities.

Immediately south of Lachute, a fine grained, hard, bluish limestone is being
quarried, for road metal on the farm of George Fraser. Tt is probably of Caleciferous
age. The following is the analysis of a sample taken at this quairy:—

T Y.
‘ — 26.

\ . . . .
Insoluble mineral matter.. ... .oooviviieencn... PR . feaxsmann winn 18°80
Oxide of iron—all ekpressedas forric oXide. v vu v i ii ittt i e e e e 0°56
Aluwina... . e iee veeeaeas TR N 146
Calcium carbonate?.. ...\ P 45°44
Mp,gneslumoarbonate"’ e reraesereaetires e ieiserenaes Vereeanaas 3316
1quivalent to lime......... Cihabeeeeer b eeneaees e e e e | 925746
2Wquivalent to magnesia,....... N e e e ettt ree s 15°86

N 1

‘

There are many exposures of limestone along the Ottawa river, between Carillon -
and Grenville. In some places, the beds are of fair thickness, but in others are thin,
and full of shale partings. The two following analyses will serve to indicate the .
composition of the limestone exposed in this part of the county:i—

N ) 28. . 29,

Xnsoluble mineral matber. .. ... vuivvvvrreieciann oo TR ! "3:70 690

. Oxide of iron—all expressed as ferric oxide...... e Cevaeeanes AN 055 ’ 070
ALUIIMA. ittt ce e e ii e iire i iearers Wresriaieninncatennstarins 0°25 0:90
wCaletum carbonatel.........ood vv ol divn Phee teee e ee ceenees Ceaae 91°96 82°59
Magnesium carbonate?. .. .. ciiiiiiiiiiiiiiiieiiiieaes e ireeeaiaeeaen e 2:13 7:10
lquxvnlonttolnne ..... T e e e e 5150 4625
LEquivalent to MAagNesia. .oovviniiinieit ihiirneiiianininins Ciesesesantinne us 102 340

Sample 28 —I‘1om an old quarry near the head of Carillon canal One bed is
18 inches thick.
, Sample 29.—From cliff, on bank of Ottawa river, between Oushmg and Stonefield.
Here the beds are thin with shale partings.
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. Three miles north of Ste. Thérése, there is a quarry, and an old fashioned lime-kiln,
owned by Placide Sauche, Some of the stone from this quarry has been used for
building purposes. It is of good texture, and occurs in beds of workable thickness. It
probably belongs to Chazy age. The following analysis is from a sample taken in this
quarry :—

—_— 30,
Insoluble mineral matter.......... . ..oeeriiniies vuns et e e el 1090
Oxide of iron—all expressed as Formic Oxide. .o\ s s oersas 0-70
Alumina. .o.o.vviniiiiiny civiiines cieaan e e 016
Calcium carbonate!®. .. . 94°64
Magnesium carbonate? > 238
! Hquivalent to lime. ...... .. 53°00
2Fquivalent to magnesia.................... e ee hees hek i tesaariieain e ve s 114

Within the town of Ste. Thérése, and to the south of the town, are two quarries
Irom which limestone is being taken for road metal. The rock is close-grained,
hard, and appears to be well suited to the purpose. The two following analyses are
of samples taken from these quarries:—

_— 31 32,
Insoluble mineral matber .. .. ... iiiiiieiiiiiiieiieen s et ieerenes 13°84 670
Tron oxide— all expressed as forric OXide. . .vueees vieeerreerersnniieieeennn oo 121 113
g L LT bererseretacrsonsenranas 021 240
Calcium carbonatel ........ ... ...l e i e 4991 61°16
Magnesium carbonate?, ... .... . et ae et et et e e e e enes aas cees 34:36 2591
!Equivalenttolime ..........cou..... et eeea ettt e aes Ceeeeaaens 279 8425
2Equivalent t0 MAGNESIA « v\ vt vvurvriirs vineei e aire s 1644 1240

Sample 81 from quarry, in Ste. Thérése, owned by J. Fred Pare.
Sample 82 from quarry one-half mile south of Ste. Thérdse station.

MONTREAL AND VICINITY,

On the island of Montreal there are numerous limestone quarries, large and
small. Some of these were visited during the past season, but much work remains
to be done during the field season of 1915. The following analyses are given as an
indieation of the composition of the stone from the various districts :—

R — 38. 39. 41. 43.
Insoluble mineral matter...... . RN 504 14:00 1:64 1-86
Iron oxide—all expressed as ferric oxide ........... 0°43 0-40 | - 0°93 050
Alumina..... .....ooviiiiieis ooaL 0-97 0°10 017 034
Calcium carbonate! ....... . . 91°96 79:91 88°39 90-44
Magnesium carhonate ? 1:92 2°75 8:94 231
1 Eqmvalent BOLME vueviniinenin tieee ciiiaeien, 51°50 4475 4950 5066
2 Bquivalent to magnesia. ......coovvvuns vevnnn vnnns 0°92 132 . 428 111




4- | MINDS BRANCH
5 GEORGE v, A 19156

Sample 38 from quary opemted by Norman M. MeLeod at Point Claix. Geneml
sample of face about 40 feet high.

Sample 39 from quarry of Canada Cement Co., Ltd., at Pointe aux Trembles.

General sample of face about 80 feet hlgh . .
~ Sample 41 from St. Denis quarry, in the Vﬂlelay group of quarries.
- Sample 48 from one of the quarries on thé property of M. S Jarry, Mile End
group. '
The ﬁrst second, and fourth of these qualrles are in Tlenton hmestone and the
third in Chazy limestone.

On Tle Jésus, which lies to the north of Montreal island, there are a number of

“quarries situated at St. Vincent de Paul, St. Martin, Cap St. Maltln, Village -

Belanger, and ‘St. Francois de Salles The ﬁeld work on these quarries is not yeb
complete :—

—_— 34 35. 36. 37
Insoluble mineral matter............. e i e © 9230 144 376 1-30
Iron oxide—all expressed as ferric oxide. .......... 070 064 071 050
Alumina......ooooi voins ciee e 140 0°12 033 014
Calcium carbonate!. ..., e e e R 9375 95:03 *|. . 91-60 . 95°48
Magnesium carbonate? . ....vieiiniiiiint civenns. . 146 1°58 217 168
! Bquivalent to lime .... ... 5250 - B350 5130 63°75
2Tquivalent to magnesia 070 076 104 . 076

Sample 34 from quarry of N. Bruuet, near St. Vincent de Paul.
Sample 85 from quariy of Joseph Monette, Village Belanger.
Sanple 86 from Paquette and Gauthier’s quarry, Cap St. Martin.

Sample 87 from quarry of Théodule Saumure, Cap St. Martin, one-half mile

east of sample 86.

VALLEYFIELD AND HUNTINGDON,

That portion of the province of Quebec lying between the International Boundary
and the St. Lawrence river, and west of St. Timothe, St. Etienne, and Ormstown, is
underlain, almost entirely, by Calciferous beds.

The surface soil or elay is very thin in many places, and outerops of rock are

frequently . met with. At Valleyfield, two quarries, opened in highly siliceous beds,

are being operated at present. The product of these quarries consists of building and

. curbstones and broken stone for concrete and road metal The stone is very hard, and
breaks with a subconchoidal fracture. o

A sample taken from one of these quarries contamed 46 5 per cent of imsoluble
mineral matter, 15.5 per cent lime, and 9-64 per cent magnesia.

About 7 miles southeast of Valleyfield, near St. Louis de Gonzague, there are
two quarries, from which stone is being taken for road metal. The stone is similar
to that being quarried at Valleyfield, but is less siliceous. A sample taken from the
quarry of Théoret and Ledue contained 82.0 per cent insoluble mineral matter, 20.70
per cent lime, and 18-24 per cent magnesia.

In the township of Godmanchester, two quarries, from which limestone was
being taken for road metal and conerete, were visited. That owned by O’Connor
Brothers, and located on lot No. 416, about 2 miles west of Huntingdon, shows about
11 feet of stmta

.
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One mile west of the above, Ross, Church, and Company have recently opened a
quarry for road metal. About 8 feet of hard, tough, fine grained, grey limestone

are exposed :—

— B9A. - 591 60.
Insoluble mineral matter............ .......... .... 7:64 3:40 16°30
Iron oxide- all expressed as ferric oxide ............. 0°93 0°86 0-86
Alumina. .. .ooioiiin ottt e e 1-33 0°60 038
Calcium carbonabtel... .......... vovt cirir cenenns 57°85 52°23 4553
Magnesium carbonate?...... ... .. .... . .. .... 3122 4180 3662
Phosphoras. ... v v.voviiiiii e e Not det. Not det. 0008
Sulphur....... e e e Not det. Not det. 0" 458
! Equivalent to lime..... e et 32°40 29°25 2550
2 Equivalent to magnesia, . .........ve oviiiniinnnn. 14°92 20°00 1752

Sample 59A. represents the top 6 feet of O’Connor Brothers’ quarry.

‘Sample 59B represents the lower 5 feet of O’Connor Brothers’ quarry.
Sample 60 was taken in the guarry of Ross, Church, and Company.

Near Caughnawaga, there are a number of quarries from which much limestone
has been taken for building stone, and lime-burning, also, for rubble and concrete.
At the time of my visit, only one quarry was in operation. It was the old “Indian
Quarry,” situated about a mile to the west of the village. Here, G. H. Leahy, of
Montreal, was removing spalls and waste rock for rubble work. A sample taken down
the face of the quarry gave the following analysis:—

S b5

\
Insoluble mineral matber. .... . . ...... c..iie il s e ' 466
Iron oxide—all expressed as ferric oxide 1-43
Aluming . ....oovt ciiiins bh i 057
Calcium carbonatet....... .. 89-10
Magnesium carbonate?.. ... . 3:97
1 Equivalent to lime . . . .. 49-90
2 Bquivalenit 50 MAgNesia.. . ...c  vevt it teir i craree eee e eeaaans 190

RICHELIEU VALLEY, SOUTH. '

v

To the west of the Richelieu river, and south of 'St. Johns, there are numerous
exposures of limestone suitable for lime-burning, building purposes, and for road metal.
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Between St. Johns éxndL’A'cad'ie, two quarries were visited. Lord and Herbert's

quarry, situated about 2 miles due west of St. Johns, is at present closed. One mile
farther west is the quarry of David Brault. "This quarry is producing crushed stone
only, as, also, did that of Lord and Herbert, The following analysis is of an average

-gample from Brault’s quarry: —

Tnsoluble MNELal HABLEL . .. ..\ tiv s iere weee eeeivereenseesaeeanaene eee reenens.
Iron oxide—all expressed as ferric oxide

Alumina........ . .o e et e eeseraeaeeas e ereerseeieraaiaeans
Caloium cmbonatel i e e ettt aesera e PR
Magnesimin carbonateé?...... . ....... ..., Ficiies e cieeeas e e e .

LEQuivalont 50 16 .o v vettut iriuiennsseeisyaiaeetonueionnnannns seve senn sransnnans
2 Equivalent to magnesia. .....

10 20

oy

8464
2°90

(
47-40

139

Near Grande Ligne, there is a large and well equipped quarry—at present idle—

~owned by the Otis Quarries, Ltd. It is situated about a mile and a half north of the -

village, and is connécted with the Grnad Trunk rallway by a spur about’ one-half mile in
length. The limestone there is found is fairly massive beds, some being 18 to 24 inches
thick, and is of good colour and texture. - At the time of my visit, there was much water
in the pit, but a sample was secured representatwe of the upper ten feet of the beds,

this yielded :—

48.

Tnsoluble mineral MABEEr. ... ...eess... .
Iron oxide—all expressed as ferric oxide......vvevenieneriorneenss
Alumina..... ..

Calcmm carbonate!

R TR T IR LRI “h veaae s Leeese

1 Equivalent to lime W

© 2 Equivalent to magnesia, . :

‘272_

017
85°35 /.
10°24

47°80
4:90

- About 6 mileé south of Grande Ligne, and 1 mile northwest of Stottsville, there is
a{l old quarry from which stone was taken many years ago, for hme-burnmg and build-

ing purposes. .
The followmg analys1s is of a sample taken in this plt —

— . b1,
Tnsoluble mineral mattor, .. . vuvviieieiiiiiiiiiaieiiiiieinn e, P 2°06
Iron oxide—all expressed as ferric oxide ..... v vere et ieveesereenes edeeeeirieaasa 014
Alumina.....ooovviiviniion, e et rereeieetiedaeaes baeeaeas o areeaaas ‘. 006
Oxleium carbonate!. ... e e 9044
Magnesium carbonate?....oooovvven s e teraiasaae e eiate beseretarreeaes n 522
! Tiquivalent to lime ........... - 6065 -
2L‘qutvn,lentsi:om&:tg,rnesm tettes  esmests sieecane e Verenien eveees 2:50
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 About 23 miles west of Lacolle village, on range IV of Lacolle township, there is
an extensive exposure of a close grained, bluish-grey limestone, on the property of
O. Duchéne. This stone occurs in beds from one to three feet thick, and should
prove suitable for building stone or road metal. A partial analysis showed:—

Insoluble mineral matter...... ST RSN e e 3430
7 T T DY e eeet e aeeecaruna e 2776
VLAEIIEBI .o v v veus e tr it e ieaeruersertrn cetrs aaet heeeeeee e aaaear e s 6566

West of Napierville, two old abandoned quarries were visited. One is on the
property of Arthur Fortin, one mile west of Napierville, and the other one mile farther
west, near Douglas Corner, op the property of Hormidas Bechard. Some years ago

lime was burned at both pits:— .
S g2 53

Insoluble mineral matber.... ..........ovvieirs crveines P 3:76 T 830
Iron oxide—all expressed as ferric oxide........oo.veeeevvnerniinnn.. 014 0°50-
T 006 006
Caleium carbonatel .. ....c.  coveiiiieiiieriiareciariaiies seeeeens 91'60 7219
Magnesium earbonabo? . ....iviiivr viiiir @ vt tierieir e 344 2446
LBquivalent 60 M.  ..vveveis ceeiieiis craneiereeiaaaaei 5130 40" 49
2 Equivalent to magnesia......... ....... et arin e en it eeanaen 1:65 1170

Sample 52 was taken from property of A. Fortin.

Sample 53 was taken from property of FL. Bechard.

On lot 6, Cdte St. Mare, Laprairie county, a little over 2 miles northwest of St.
Jacques, there is an old quarry’ from which building stone has been taken. There
was much water in the pit at the time of my visit, but the beds appeared to be of
considerable thiclkness, and to consist of a good grade of building stone. The follow-
ing analysis is of a sample taken from the upper beds:—

_— 54,
Insoluble MINeral Mabbor. . ... vu. it verierrtrieiataraerraarons tenaeoreten sevsnren . 140
Iron oxide—all expressed as ferric 0x1de. ... v.oovveinrireerninriiirss ittt iiiiran. 040
0 1 Y 004
Calcium carbonatel .. ... ....oeiiiiiieeiiiiie v et ree aearaiaaias 90-27
Magnesium carbonate?..... ... ..ttt bt i aie e s 727
TTquivalent 60 Jime . .. vutnsiriitiiis o e i i e iere e B0 55
2 Equivalent to magnesia..,.... v cv.ien tiriiiiiiiiier e e, cees 348

MISSISQUOT COUNTY,

From an economic standpoint, the limestones in this county may be placed into
three groups.

The first group of samples, including numbers 69, 71, 72, 74A, 74B, and 75, are
all very low in insoluble mineral matter and other impurities. These samples were
taken over a rather narrow strip of country extending from the southwest corner of
'St. Armand township, on the shore of Missisquoi bay, to a point about 1 mile south-

.
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west of the town of Bedford. The stone is light blulsh -grey for the most part, and
is extremely fine grained. A} Philipsburg, the rock is vanegated and yields a
beautifully marked marble. The whole of the above area is in close proximity to

railroads and lies within 55 miles of Montreal. It should, therefore, be classed as o

one of the most important limestone localities' within the province.
N At Philipshurg, the Missisquoi-Lautz Corporation, Ltd., .operate a modern lime-
kiln in connexion with their large quarry and polishing works:—

—_— 69. T 72. 74A. |7 T4B. 7.
Insoluble mineral matter.. 150 040 | 028 114 304 1-60
Iron oxide all e\pressed as ferric 0\1de Trace, 007 Trace. v 14 0-28 0°24
Alumina. ...ovn i 010 004 0°04 0-06 018 L0002
Calcium carbonatel. . . 9580 9875 | 98+03 626 1 9491 96°16 .
Magnesinm car bonate? 1°90 1-21 107 1447 0°98 1'76
Phosphorus,..... ... vvver vvven..| Not det. | Not det. | Not det. "Not det. | Not det. 0041
Sulphur.. ......... F O Not det. | Not det. | Not det. | Not det. | Not det. 0016
Bquivalent tu lime..... ... c.ovvles, 5365 5530 5540 5390 5316 6385
2Fquivalent toanagnesia...... ........ 091 | 048 051 069 . 047 086

Sample 69 was taken on the farm of D. J. Pells, lot 2, range VII, Stanbridge
township.

Sample. 71 was taken on lot 6, 1a11ge V'II Stanbndge township.” .

Sample 72 was taken on the farm of E. H. Morgan, lot 2, range IX Stanbudge
township.
 Samples T4A and 74B were taken from the spalls at the marble quarry of the
Missisquoi-Lautz Corporation, Ltd., at Philipsburg. Sample 74A 1ep1esents the white
and light coloured spalls, and 74B thc darker and less pure spalls.

- Sample 75 was taken on lot 21, West Parish of St. Armand, owned by M
MeNamara, of Bedford.

The accompanying map shows the localities from which the samples were taken.

'
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The second group of samples including numbers 61, 63, 64, and .65, were taken
along a ridge which extends north and south for a number of miles tlnough Mystic,
and about one mile to.the east of Bedford. . The limestone is a brecciated, light grey
to bluish-grey, ﬁne gmmed stone, much interveined in places with calcite. - Sample
69, of the first group, while much purer, is also a brecciated limestone:—

3

—_ 61 63. 64 65,
Insoluble mineral matter ............ e 546 530 560 504
Iron oxide —all expressed as ferric oxide. . 027 043 028 045
Alumina..... ..., 013 - 0707 0°08 011"
Calcium c'u'honal;al . 9053 9080 9178 9143
Magnesiiun carbona e 1:81 , 176 1-62 156
Equivalent to lime.................. 50°70 5085 51°40 51 20
2[iquivalent tognagnesia.. . ......... 087 084 078 075

Sample 61 was t'tken about one mile east of Stanbndge station, on the road to
Bedford. Tt Co i Vi

Samp]e 63 consisted of material taken from various points anng the ridge, OVGI‘ .
a distance of half a mile, on lots 18, 14; and 15, range VII, Stanbridge township.

Sample 64 was taken in an old quarry, owned by A. S. Walbudge, of Mystlc,

~on lot 15, range VII, Stanbridge.

Sample 65 was taken on lot 21, 1ange VI, Stanbridge. _
The third group of samples taken in Missisquoi county cons1sts of much less

_pure material. ,The samples were taken to the east of the two foregoing districts.
;The stone here is uniformly darker in colour than in the former areas, and is made

up ‘of alternating layers of very thin shale and limestone. It is cons1derably higher
in magnesm and although in some places the percentage of shale present is small;
the rock is, for the most part, of little or no commercial value: Three samples,
numbers 62, 70, and 78 were taken to indicate the nature of the stone.
- Sample 62, taken on lot 18, range VI, Stanbridge township, contained 48.02 per

cent insoluble mineral matter, 16.55 per cent lime, and 9-98 per cent magnesia,

Sample 70, taken on lot 7, range VI Stanbridge township, contained 30-54 per
cent insoluble mineral matter, 39.50 per cent lime, and 1.73 per cent magnesia. On
this same lot, but farther to the west, outcrops of a bette1 grade of limestone were
noticed.

Sample 78 was taken on lot 13 West Parlsh St. Armand townshlp —

Insoluble mmem] matter..... T e eitiieeies b teveeeerereastetes sreanaees
Iron oxide—all expressed 08 FEITIC OXUAE. s+ +nsrorennneneonnsnsnnnse ve o Veea e s
Aluming .. .o coviiiiiiiiiiiiiiis e Cereeh eraeeesaaeaas

wn
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" ROUVILLE COUNTY. "

In the county of Rouville, two limestone exposures were sampled.

Two samples were taken from old quarries on the farm of H. Berard, on the south
gide of the Casimir road, one-half mile southeast of the main road running north from
Farnham. Sample 66 is an average sample taken in the southernmost quarry, and
sample 67 represents the material of the upper beds exposed in the north quarry. The
lower beds in the quarry are similar to those of the south quarry. The limestone of
the south quarry is very dark.in colour. Calcite veins are abundant in both quarries.
The upper stone of the north quarry is thinly bedded and hard:—

—_ \ 66. 67.
Insoluble mineral matter. ... ......000 coveieinnniniunn e e 1300 10°16
Tron nxide—all expressed ag ferricoxide,........ .. ... vvevr ven oo 024 Trace.
0 LT T 006 - 010
Caleium carbonatel. .............. . ...... B e, 83-03 87:05
Magnesinm carbonate?. ..., .o.ieiiiiie L e e 277 2'40
Mquivalent tolime ........covviiieiinen ve vee einnn e e 4650 4875
2quivalent O Magnesif. ....ovve vivrue cains baeraraeiiaiaes aas 1-33 115

The other locality sampled in Rouville county was on the farm of Antoine Menard,
on the north side of the Papineau road. The beds are very thin and are interveined
with calcité in many places. "The dip is about 75 degrees to the west. An analysis of
stone from this locality follows:—

-

=z AY

—_— 78.
Insoluble mmeml matter, . . P ves 10°44
Iron oxide—all expressed ag ferric oxide 024
Alumina . . 010
Caleium carbonatel 86-07
Magnesiom earbonate®. ... ... 1-81
Bquivalent toHING .....ovivinveiiieiii e i e e e 4820
iquivalent 0 MAFNESIA. .o u ottt e i e e e 0-87

BAGOT COUNTY. !

At La Carriére, situated about 4 miles southeast of St. Hyacinthe, there are a
number of small quarries asd lime-kilns. These pits produce building stone, as well
as stone for lime-burning. ,

The three following quarries were visited. On the north side of the road, a small
pit is worked by Alfred Corneau, from which he takes stone for a small lime-kiln.
Sample 76 was taken here.

Joseph Lapointe’s quarry to the south of the road, produces building stone, and
supplies stone to Benoit et IFils, for lime-burning. Sample 77 was taken from this
quarry.

Adolph Barrow’s building stone quarry is situated a short distance to the west

of the preceding one. The stone is similar to that from the pit owned by Alfred’
Corneau.
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. . \ . N . .
Benoit et I'ils operate two lime kilns at St. Dominique, a short distance southeast
of LaCarriere, They purchase all the limmestone used. . .

¢

¢ —_ . 76. 77
—_— l .
Insoluble mineral matter. ...t e 1-84 1 1-00
Ivon oxide--all expressed as felrlc oxide. . 014 0-14
Alumina, . 0°08 002
Chalcium carbonatel, .. ...t iiiie tien e e 4096007 9643,
* Magnesium earbonate?. .......ooiiis i 069 167
1Equlvqlent tolime. ..o .o el o £3-80 54°00
2lquivalent 0 MAGNESIA. . vvv viiiit ciiiiiiii i e R E 033 0°30

In the township of Upton, Bagot county, there are a number of exposules of
fairly good limestones. Two outerops were sampled.

About 23 miles north of Upton, on lot 51, range XXI, there is a small pit by
the road where prospecting work has been done on a showing of copper ore.
The country rock is limestone, which is well exposed over a considerable area to the
north of the pit. Sample 93 was taken from the limestone exposed in the prospect hole.
Owing to the weathered condition of the stone and the difficulties of samphng, it was
impossible to get truly representative material.

N

Sample 94 was taken on lot 49, range XX, He1e, also, some prospecting has been |

done for copper.
The limestone. fo1ms a ].'ld"‘e about 20 feet h1gh and covers two acres or more.

Other 1-;dges or “ hogs-backs,” are to be seen on the opposite side of the road.

/

-— 93, 94,
Insoluble mineral matbor....o. . oeieiennn.. . e e e 6 86 . 440
1ron oxide—all expressed as ferric O‘(lde .................................. 0:569 . 071
AIINNG e iiiiiiiiit cetes teetieloeein sonnenns tioeniens  teeiraen oan 013 045 -
Calcium carbomatel. ....ovees vee ot viiiiieniaiens ot et 90-09 8312
Magnesium earbonate? ... ool e e e 1-38 10 07
, .
Uiquivalent to lime...........c.oooiits e e e N 5045 4655+
2iquivalent to MAGNESIB. . coovii viiiii e PRSP N 066 482

On lot 84, range V, Actou township, Bagot county, there is a large exposure of
light grey, fine grained limestone. It is,owned by Eugene Leclere, and in it are
some small pits from which stone was taken for lime-burning a number of years ago.
Sample 95 consists of stone taken in several of these pits. This property is situated
about one mile north of Actonvale. ,

A specially selected samiple, number 96, was taken in the old Actonvale copper.
mine, on lots 31 and 382, range III, Acton township, a short distance southeast of
Actonvale.  In taking the sample, an effort was made to avoid such pieces of the
limestone as contained noticeable quantltles of copper or other sulphides, the

\
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object being to obtain a sample representative of what would be waste rock from
copper mining. Upon the large waste dumps about the mine are large quan‘mtles of
broken limestone:—

B — 95. 96,
Ingoluble mineral Matter........ . . cverir ciireiiiieiiaes ceree e eaes 506 5°06
Iron oxide—all expressed as ferric oxide......oo.ovvieiiii i o 0°43 037
78 L0 1 V. e 0567 039
Caleium earbonatel, ... oo viiee oottt i e e 84-91 8357
Magnesium carbonate?........ ..... e e e e e 8-8h 10 16
Bquivalent to lime,.... ... ...ooiiiiiinn, eeieer ee erereneeeeeee e 4755 -46-80.
*Bquivalent to magnesia..........ooi Lo s 424 486

* DRUMMOND COUNTY. A
Only one limestone quarry was visited in this county.
Sample 78 was taken in a small quarry on lot 14, range X, West Wickham
township. ‘Lhis is owned by E. Lupien, who burns lime in a small kiln. The stone
is much interveined with calcite, and contains some copper pyrites:—

1{ [ ]
_ 78.
Ins0luble MINEral MABEET. . ... vuvrr . o oeereeneses et e e en et eees n e eneeaereees 6°08
Tron oxide—all expressed as ferric oxide.. ..... e e s 053
8 L3 T P 137
Caleium carbonatel........ .v. ivveiveneiaiinn. N e e e e e 7625
Magnesium carbonate?, . ... ........... e, e e s e e e 1084
Fquivalent to lime. . e S AN U 4270
2Equivalent to magneaxa ....... e v ce s eeeeneas e e e 516

Along the St. Irancis river, near Drummondville, there are a number of
expoSures of impure limestone. A sample taken 4 miles up-stream from Drum-
mondville contained about 30 per cent of insoluble mineral matter.

DANVILLE AND VICINITY.

All the limestones seen in this neighbourhood were impure, with thin inter-
bedding of slate, and often much interlaced with veinlets of quartz and calcite.
The three following analyses will serve to 111ust1'ate the composition of the lime-

stones of the district:— ~
_ ' 110, 1L 112,

Insoluble mmeml TOABEET, . o veevees o eiban eeeiiie eeieeaenn 17°44 9°58 17°20
Iron oxide ~all expressed as ferric oxide ... ... 1410 085 107
Alumina... ... oo s C et eiidiesareaeeriae eeres 044 011 008
Calelum” earbonatel, .. .oveevner v eiriers ter v e aeen, 7839 |. . 87'14 77°59
Magnesium carbonate?.... ............. e e e S 162 1:90 2°65
IRquivalent to lime. ., .... .... 43°90 48°80 4345
2Jiquivalent to magnesia,. 0°73 091 127

26a—4
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Sample 110 was taken on lot 23, range I, Warwick township, Arthabaska county.

Sample 111 was taken on lot 18, range I, Shipton township, Richmond county.
This sample+was somewhat weathered, and is therefore:probably slightly higher in
insoluble matter than it should be. It was difficult to obtain-a sample, as the old pits
were all filled in with soil. At one time lime was burhed here for local use. Sample-
112 was taken on lot 17, range VII, Tingwick township, Arthabaska county. At one-
time lime was burned here for local use.

STUKELY TOWNSHIP, C

The Dominion Marble Co., Ltd., is quarrying marble on lot §, range 11, . South
" Stukely, Shefford county. The stone is of fine texture and handsomely marked, the
" various beds supplying marble of different combinations of colours.

The two following analyses ave of samples of spalls and waste rock taken at this
quarry. Sample 81A is of the white stone, and 81B of the coloured st9ne —

v N . -
S ) 814, 31B.

Insoluble mmeml mabber.......ovevens way ae reeies saabis [ 510 556
Iron oxide—all expressed as forric oxide ........veevens oo oue . 186 | . . 0566
AR . coe et e et itiiieens cases arenrnenns eaeneias 1-24 0°20
Caleium carbonatel... ... et erreireesd s ereerane .| 62:50 8376
Magnesium ¢arbonate? . ....cooviis ciiiiii it ieaas e 2861 994
1Equivalent to lime. . v Ceee 35°00 46°90
2Fquivalent to mugnesm .................. SETTPRRPI RIS Ceevas 1364 476

‘This quarry was ongnmlly opened to supply stone for lime-burning. For some
time no lime has been burned here.

In the village of South Stukely, near the statlon, quarries have been wo1ked in
the past, but are now idle.

‘On lot 18, range VII, North Stukely, Delphio Baulegard operates a quarry and
lime-kiln. Sample 82 was taken in this quarry:—

p — ' 82.

Insoluble mineral matber .... .....o.vvvus oonn o e eer e it ievenaraees - 120
Iron oxide—all expressed as ferric OXiAe . .vveevrirevrer conrennrsens eeeraiee e Cer e 020
AN . ot i ie i iiinenanesiins srreeinee on ee ressens s e e e Trace.
Caleimm carbomatel. ... iy vttt it iiieans e e et iae s eeanraeda] 9518
Magnesinm CarBONAbEZ. . .o\ttt ieeatreententareeinetaeeiarieias e raaeas 306

" 1 Iiquivalent to lime. e et e it e e " 53°30
t Bquivalent to magnesia........ ... IR T T T ST U TR RUTRP, fid <4mxmesvescssinnn 146~

' KNOWLTON AND VICINITY.
Two old abandoned quarries were visited near. Knowlton. The stone in both .
" quarries is very dirty in appearance, and much fractured. Sample 80 was taken in
-the quauy on the farm of J. C. Pattelson, lot 10, range XI, Brome townshlp, and.
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sample 83 at the quarry on lot 16, rénge XI, Brome township. Lime was burned at
both of these localities many years ago, and is said to have been strong though dark -
in colour:—

—_— 80. 83
Insoluble mineral matter........cooovevuniviinnvernsneiannas b eeeerreeen 9 88 7.22
Iron oxide—all expressed as ferric oxide...........covieiivriiis coivieininn, 3:86 1'00
7 L0 0T S P 0°70 0°04
Caleium earbomatel. . ...u.ieiiniuiuerierirrieis outnerninscarsocnscrorsens 49°10 83-48
Magnesium CarbOnabeZ. ... vvvrrrs verreeetni et 3607 4-18
1Tquivalent 0 1ime .. . ..oove ciiis tiiiis i e e 2705 4676 -
2 Tiquivalent 0 magnesia........  c.v it i e e 17°26 2'00

LAKE MEMPHREMAGOG.

On the east side of Lake Memphremagog, there are innumerable exposures of
slaty black limestones. ILime has been burned from time to time at various points
near the shore, but of late years no use has been made of the stone. At Magoon
point, a purer grade of limestone is reported. It was impossible to visit this during
the past summer. Samples will be obtained later.

Near Sargents bay, on the west gide of the lake, there are a few exposures of
limestone which have been quarried in the past for the production of stone for lime-
burning. _

The following analyses are of samples taken in this distriet:— -

— 84, 8b. 86. 8. | sa
Insoluble mineral natter r ............ 10°14 1344 660 11-44 978
[ron oxide—all expressed as ferric oxide 0°79 035 067 0°60 0°64
Alumina.... ...c.oovvnen.... . 4'15 0 26 011 0°38 0°52
- Calcium carbonatel....... 50°09 83:30 90°35 81-78 84-28
Magnesium carbonate? .. 35°70 2:29 152 2 b4 2:59
Tquivalent tolime. .........ccoey vvvivvinn.n, 2805 4665 50° 60 45°'80 47°30
2 Equivalent to magnesia .. ,.......000 vuvuin., 17°08 1-10 073 1:22 124

Sample 84 was taken on lot 12, range XIV, Magog township, Stanstead county.

Sample 85 was taken in an old quarry, on lot 27, range I, Stzmstead township,
Stanstead county.

Sample 86 was taken along the shore of the lake, near the site of an old lime-
kiln, on lots 20 and 21, range I, Stanstead township, Stanstead county.

Sample 88 was taken in an old pit on lot 28, range X, Bolton township, Brome
county.

Sample 89 was taken on the farm of S. A. Jones, lot 24 (%), range X, Potton
‘township, Brome county.

SOUTHEASTERN COUNTIES.

In Stanstead county, east of Lake Memphremagog, and in Sherbrooke and Comp-
ton counties, the limestones encountered are all very highly arenaceous, and almost
black in colour.

26a—43
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The followmg paltml analyses are quoted merely to 1ndlcate the type’ of rock
which oceurs throughout this section —

—_ 87, 9L, 92. 97,
Tusoluble mineral matber.............oociiiiiiaiin. 3728 47°12 .50"00‘ 5416
DO ittt e i e e e s 31-00 2530 2455 2086
Magnesia..... .cove 0 il 240 2"86 1-53 270

Sample 87 was taken on lot 11, range V, Stanstead townshlp, Stanstead county.

- Sample 91, was taken on lot 7, range V, Ascot township, Sherbrooke cowity.

Sample 92 was taken on lot 6, range IV Hatley township, Stanstead county.

Sample 97 was taken in the bed of -a river on lot 5, range V, Barnston township,
Stanstead county. . .

ALONG QUEBEQ OENTRAL RAILWAY (SHERBROOKE TO D’ISRAELI).

1SN

Search was made for limestone for several miles on .bpth sides of the Quaebec
Central railway. Most of the limestones within this area are very impure, and thin

" bedded. At Bishop Crossing, a highly arenaceous limestone is quarried for flagstone.

The stone splits readily along the bedding plains, producing an ®ven and very true

«surface.

Tlags are made up to 12 feet by b feet, and from 2 to 5 inches thick.

"Along

the ridge which runs from Lime Ridge to Aylmer lake, there are occasional exposures
of limestone of much better grade, several of which have been worked.
At Lime Ridge, in Dudswell township, Wolfe county, the Dominion Lime Co "

Limited, operates a large quarry, which supplies stone to eleven lime-kilns. "Five of
these are modern gas-fired kilns, and the balance are fired with wood.
The stone is compact, and for the greater part, free from slate.
This is the only working quarry in the district:— .
— 90. | 98, 99, | 100. | 101, | 102, | 103. | 104. ;05. 106, §.107. | 108. 1(}9.

Insoluble min- N

eral matter..| 66'94] 38°82| 2:00] 1'80] 0°G60| 38:20( 20-00]. 592 21-14| 14'74| 51°82| 9°88| 20-34
Iron oxide, all . :

e‘qnemed as N .

fervicoxide..|.... [...it. 021 0-21] 0°10]......{...... '35, ~...] 1°28]...... 045
Alumina. ... fvves Jounens 009 011} 0°02}, .. . ©0'16)...... 0-82(...... 0:15(...
Calciumearbon-| ,

F11 7 LN IR P 95711 9687 98:75(......[. ..... 1°62...... b2 23[. ... 87°50
Magnesium car- .

]_?mmteﬂ ........... 1°19 1-34] 0'SHl......0...... 1-81f...... 29°26( ..... 1:60[......
A PO BT, 99°20{100° 33{100° 32 N 099°76{.. ..|'Y8'83|...... 99-58(......
1Tiguivalent to A

ime......... 11°90] 29°10| 63 60] 5425 5530 82:00| 31'15| 51°25| 40°10{ 20-25] 17°20| 49°00| 41°35
2Hiquivalent to | .

maguesia,.,.. 1-92| 3-78| 0°'57| 0-64f 0+41] 1-56] 11-66] 0-87 2_‘29 14°00] 4°36] 077 2'18

bample 90 was tal\en on lot 18, mnge V11, Stoke township, Richmond county, near

Stole Centre.

Sample 98 was taken by the roadside 2 miles southwest of Weedon in Weedon
township, Wolfe county.

P
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Sample 99 was taken in an old marble quarry on lot 21, range VII, Dudswell town-
ship, Wolfe county. The blocks of stone in the quarry show rather bad weathering.

Samples 100 and 101 were taken in the quarry of the Dominion Lime Co., Ltd.
The former represents the material of the northeast working, face of the pit, and the
latter that of the southeast working face.

Sample 102 was taken from the pile of waste rock of Wm. Bentleys flagstone
quarry, on lot 15, range V, Dudswell township. '

Sample 103 was taken on lot 17, range IIT, Weedon township, along the road which
leads from Weedon station to Weedon Mines.

Sample 104 was taken in a small quarry, which is at present idle, on lot 21 range-
VII, Weedon township. The stone which is somewhat shattered and interveined with:
calcite, was, a few years ago, used for lime-burning. There is some pyrite visible in
this limestone. )

Sample 105 was taken on Long point, Aylmer lake, in Garthby township, Wolfe
county. It represents an impure thin bedded limestone of no apparent value.

Sample 106 was taken from a knoll of brecciated fine grained limestone, somewhat
over 100 feet long and 60 feet in width, on lot 22, rang‘e V, Stratford township, Wolfe
county.

Sample 107 represents a slaty limestone which occurs on a point in Take St.
Francis, on lot 22, range IIT, Lambton township, Frontenac county.

Sample 108 was taken in an old quarry owned by Francois Briere, situated on
lot 26, range VII, Weedon township. The limestone oceurs in fairly massive beds, with
thin slate partings. This stone was at one time burned for lime, and is sajd to have
produced a strong hydraulic lime.

Sample 109 was taken on lot 8, range C, Garthby township, Wolfe county.

EXTENSION OF WORK.

This investigation of the limestones of Quebec will be continued during 1915.

CIL
INVESTIGATION OF MISCELLANEOTUS NON-METALLIO MINERALS. ‘
Hvucu S. pE ‘SOHMD.

During the season of 1914, I visited a number of localities in the provinces of
Ontario, New Brunswick, and Nova Scotia, at which non-metallic minerals are being
worked, or have been worked within recent years. The visits were made for the purpese
of obtaining first-hand information as to the extent of the operations hitherto carried
out upon the deposits of the various minerals; to investigate the methods of working
and treating the material produced; and to determme the future economie- possibilities.
of the deposits: such information, if cucumstances warrant it, to be’ pubhshed in a
series of short, individual bulletins. .

The minerals investigated include the followmg barytes, manganese, 1ni'usor1alv

earth, scheelite, tale, fluorspar, and actinolite. In addition to securing data on the
. foregoing, visits were made to all the fertilizer works in Fastern Oanada, for the
purpose of obtaining information as to the nature, capacity, ete., of the various plants;
these details being required for inclusion in the report on phosphate, now nearing’
completion. The feldspar district north of Kingston, Ont., was also vizited, in order
to bring up to date the information already collected on thls industry, and to take
note of any new developments since the last visit paid to this section, in 1912.  Certain
other feldspar deposits in the more or less immediate vicinity of Ottawa were v1s1ted,
these having been either only recently discovered or explmted
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Of the minerals mentioned above, (not, mcludmg feldspar), the only ones that are -

beidg worked actively at the present time were found to be tale, infusorial earth, and
barytes. Although the present output and importance of any of the minerals mon-

_tioned is comparatively small, and hardly justifies the preparation of an individual .

bulletin, nevertheless the data secured has proved of the greatest assistance in

" enabling the Mines Branch to supply the latest information regarding the different
industries to the numerous interested parties, both at home and abroad, who have
addressed inquiries since the outbreak of the ‘war concerning the poss1b111ty of
obtaining from this country certain minerals, the supply of which has been curtailed,

- or cut off by the war. . Particularly’ was this the case with barytes and infusorial
earth, which, from the number of inquiries received, would seem to be in. great
demand, the former by domestic and the latter by B11t1sh CONSuIMers..

Brief mention of the actual status of the above—mentloned 1ndust11es is made

‘below - , i
AC‘I‘I\*OLIPD . /

.

" Mining of this- mmeml has not been. carned on for several years past and in _
1914, only a. small shipment of ground mineral from stock was made. The actinolite

deposits ave situated in Elzevir township, Hastings county, and Kaladar township,

Lennox county, Ontario, and are owned by the Actmohte Mmmg Oompany, of

Bloomfield, N.J.

Actinolite, which is a gleen, fibrous mmeml is used as a cheap substltute for -

asbestos, for insulating boilers and steam pipes; also, when ﬁnely ground, in plaster.
About 10 per cent of the mineral mined in Elzevir township is stated to be sufﬁclently
ﬁbrous to be employed in boiler covering.

* BARYTES.

- Barytes exists. in large amount in the vicinity of Lake Ainslie, Cape Breton.
This is the only section in Nova Scotia where the mineral hds been found in large
quantltles, though small outcrops or float have been recorded at several points in the
province; and mining.has been conducted near Five Islands, Colchester county. ‘In
former years, compalatlvely large quantities of crude mineral were exported to the

United States (1,700 tons in 1905). A smaller amount was shipped to grinding mills

at Halifax, which supplied to domestic paint works.

Latterly, the export trade in crude mineral has dwindled, and very 11tt1e mining -

has been done. Barytes, Ltd.,, who control the greater number of the Lake Ainslie
deposits, have, during the past few years, been engaged in perfecting a 1eﬁn1ng pro-
cess, whereby the small, but, nevertheless, significant amount of impurities in the ore
<an be eliminated. These impuities consist of caleium carbonate, manganese oxide,
gilica, and fluorite. Toward the end of 1914, the Cémpany announced that the diff-
culties had been 1a1gely overcome, and that it was hoped shortly -to- place’ on the
- market a product in every way equal to the imported, refined barytes, which, hitherte,
" had been obtained .chiefly from Germany. The ‘Company have a 1mill and refining

plant on the east side of Lake Ainslie, within a short distance of the Peter Campbell

property, from which the greater part of the mmeral mined in recent years has been
t l\en
: From the J ohnson mine, south of the Barytes Ltd., plope1t1es, Messrs. Brandram-
“ Henderson, paint mauufactulels, have, for a number of years past, taken out small
quantities of barytes for use.in their own works. The mineral was shipped to
Halifax, and there ground at the Gompany s mill, on Northwest Arm.
The Lake Ainslie barytes oceurs on well-defined veins, which attain a width of as
much as 16 feet, and are found in zones along the lofty ridge which overlooks the
east shore of the lake. The total amonnt of ore contained in these veins is vers

~
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large, and is sufficient to supply the domestic consumption for many years. Nuw
that a method of eliminating the impurities has been devised, it may be hopcd that
development of the deposits will be undertaken on a larger scale.

In New Brunswick, a small production was reported in the ecighties from near
Gouldville,

In former years (between-1885 and 1895) a considerable tonnage of ba1ytes was
obtained from McKellar island, Take Superior, where the mineral occurs in a 50-foot
- vein. Calcite and quartz form a considerable portion of the vein-filling at this
point, in eonsequence of which the ore had to be hand-picked. No mining has been
conducted here for a number of years.

Barytes also occurs near Kingston, Ont., and at several other points in the
provinee, but the veins do not possess any economic value.

In Quebec, a small deposit was worked in Flull township in 1900, a small tonnage
being extracted. The vein would appear to be worked out.

Barytes is used in paint, putty and lithophone making, as a filler in rubber, and
to a lesser extent in the textile, wall paper, tanning, and chemical industries.

The total consumption of barytes in Canada at the present time is given, approxi-
mately, as 5,500 tons per annum, 51x -sevenths of which is imported. Thirty-five
firms use the mineral.

FLUORSPAR. -

The only important deposits of this mineral so far discovered in Canada are
thkose in the vicinity of Madoe, Ontario, and these are relatively of small size. A
4-foot vein of fluorspar, mixed with chalcopyrite, has long been known mear Cape
Rouge, in the Cheticamp district, Cape Breton, but no attempt has been made te
exploit the occurrence.

The Madoe deposits lie on lot 1, concession IV, of Madoc township, and on lot 10,
concession XIV, of Huntingdon. Interm1ttent mining has taken place at these locah-
ties during the past ten years, and a few hundred tons of mineral are reporind te
have been taken out. The veins are, however, narrow, and the deposits do 1ot possess
any great economic value..

Mr. S. Wellington, of Madoc, controls the above properties.

Twenty-five firms in Canada use fluorspar, the amount of consumption bemg
10,500 tons of imported, and 40 tons of domestic mineral.

INFUSORIAL EANTH OR TRIPOLL

Large bodies of this material exist at many points in Nova Scotia and New
Brunswick, the substance representing recent deposits formed on lake bottoms, and
being of an earthy nature as compared with the more compacted material of Tertiary
age, known as tripolite, found in other parts of the world. .

All of the worked deposits have been rendered accessible by the draining of
lakes in which the earth had been found fo exist, and it is quite likely that numbers
of lakes in the above-mentioned provinces will be found, upon draining, to contain
the material. Ilitherto, however, the demand for the earth has not been great
enough to encourage any active search for new deposits, and mining has been
confined in recent yeavs to two localities, both in Nova Scotia. ‘

The more important of these is Silica lake (formerly known as Bass River lake),
in Colchester county, about 16 miles from Londonderry, and 12 from Thompson—
the shipping point on the Intercolonial railway. The initial work on this deposit
was begun over twenty years ago, and practically the whole of the lake bottom has
now been worked over and the earth removed. The area of the depression is about
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twelve acres. In recent years the deposit has been worked by the Oxford Tripolite
Jompany, who employ about twenty hands, and-prepare six grades of product. The

crude tripoli is dried, and treated on the spot in a mill of 10-ton capacity per diem,

the prepared goods being exported to the United States. It is stated that the Com- .

pany has control of a nearby lake, in which tr1pol1 is known to exist, and whlch they.

* intend to work when the present deposit becomes exhausted.

“The other locality at which infusorial earth has been worked in recent yeals is
near Munro Point, St. Ann’s, Cape Breton. The Premier Tripolite Company, of
New York, are the present lessees of this deposit, which was worked formerly. by
the Vlctoua Tripoli Company. No extraction work has, however, been carried out
for a number of years past, though small shipmenis of crude material have been
" made from stock from time to time. A small mill for treating the earth exists on
_-thé property, but has not been in operation for the last ten years. The avea of the

drained lake 1s stated to be-about twelve acres, zmd only a relatively small portion of
the available material' has been taken out,

An important deposit of tripoli exists in New Brunswieck at I‘ltzge1 ald lake, about
8 miles east of St. John. There, about 50 acres of tripoli-bearing lake bottom have
been rendered accessible by draining operations, the average thickness of the bed being
stated to be 10 feet. ' The deposit has been knowii. for many years, but no attempt at
development was made until 1909, when the Boston and St. John Tripolite Company
was formed to exploit the ocecurrence. This Company leased (and continues to lease)
the property from the owiter, Mr. Wm. Murdoch, of St. John, and in the above year
extracted a small quantity of earth, which was air-dried and experimentally treated in a
small mill. The operations weére soon discontinued, however, and the plant is now in.
a dilapidated condition. The material appears to be of good grade, and the deposit
contains-a véry-large amduiit -of edith, which .could be convemently“e‘rbmeted ’111d'~
hauled by a good road to St. John for shipment. T .

In Ontario, there is record of infusorial earth having been found in.the Muskokfx
region near Bal'l, but no material appears to have been mined.

h Tmpoh is chiefly used as an abrasive in pohshmg powders, pastes, and Hquids,
and in what is known as “grease brick”” It is also employed as a filler in rubber
goods and woods, as insulating material for steam pipes, boilers, ete., in filters and as -
an absorbent for nitro-glycerine in dynam1te manufacture. There are, in addition, a
number of minor uses, and the material is comlng more and more into use in a number
of industries.

The treatment the crude earth has to undergo is practically the same in ‘all cases,
namely, a preliminary drying in kilus; grinding between buhrstones, and final
reduction between 1'011s—-thoug*h varying degrees of fineness ave required for the
different trades.

TFourteen firms in Canada use the treated tnpoh powder, the total consumption
being less than 100 tons, while the number using grease brick is 145, the amount of
this material used being about 100 tons All of this consumption represents imported
mineral. -

Tn spite of its many and varied uses, and the number. of lmown deposits in the
United States, infusorial earth is not produced in the latter country on a very large
scale. ‘The production in 1913 -was only 6,500 tons, valued at $70,000—the output
coming from eight states, the chief producer being California. The-imports are not
large, being valued in 1913 at only $28,000. In view of this, and despite the proved
existence of large deposits of the material in the Maritiine Provineces, and the probable
existence of others, the industry i is not likely, in the immediate future, to assume any
1mportan1: pr oportlons
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‘Analyses of Oanadlan infusorial earth have lately been conducted by N. L. Turner,
of the Mines Branch, on samples obtained by the writer last season at the three
Maritime localities mentioned above. The results showed :—

Y — 1 2 3

SIHEA vvevviien cve eve e beee e 7498 72:10 8130
Alumina ............ e e e . 381 | o] e seeees
Ferrous iron. ... « v, cver vrvenener vivianen e e s 064 051 038
TerriCIvOn ... . ovr vt iet i e “072 | oo T P
Lime........ et reaebee eeieeiieeies aees 054 | ...l O
Magnesis ....veriniiiiiriaiaii e e eeeas <036 e e .
[ 16 065 ..o el e .
Potash..........o0ouenn. . e e e e 026 |l el 1S P
Water below 110°C.......... o0 o0 coeiiiiiiinans 574 610 516
Water above 110° C. ... c.ovoiiitiviienns ciniinias 9 56 10°70 . 934
OFZamiC...v.ve vvninins vrrretaeinierion crariennss 3-72 630 0°82 -

1. Titzgerald Lake, St. John county, N.B.

- 9. Premier Tripolite Comipany’s property, St. Ann’s bay, Vlctorla county, C.B.
8. Oxford Tripoli Company’s property, Silica lake, Colchester county, N.S.
Only partial analyses were made in the case of Nos. 2 and 3.

-

MANGANESE.

ez MangameseTiss ket = ._L.,L“Dugm_gmm'mmﬂwmmemdﬂovw
SeatimrdriewBrmewi Between 1880 and 1890, a considerable tonnage of high-
grade pyrolusite was produced annually, the shipments averaging 1,500 tons. Most
of this output was derived from the Tennycape, Walton, and Cheverie deposits in Nova
Scotia, and from Markhamville in Kings county, New Brunswick. The mineral
oceurs here in pocketty aggregates of very pure ore, but the individual pockets are of
limited extent and mining is rendered difficult in consequence. No mining has been
«carried on in this section for a number of years past. B

Several deposits of a.similar nature are known at various places in the same

provinces, and recent reports state that the old Isabella mine, near Loch Lomond, in
* Richmond county, Cape Breton, has lately been re-opened by the Dominion Iron and
" Steel Company-

The most important manganese-bearing section in the country is that near New
Ross, in Lunenburg county. There, two pyrolusite-manganite lodes enclosed in granite
have been worked, one to a depth of 150 feet, and the large amount of manganese float
that has been found in the neighbourhood of the mines suggests the probability that
other similar veins exist in the distriet.’

The original discovery in this area resulted in the formation of the New Ross
Manganese Company, which opened up the most southerly of the known veins and
extracted a small tonnage. A large lode was located later (in 1907) about one-fourth
mile to the northward of the foregoing, and has been worked (from 1910 to 1912) to a
depth of 150 feet by the Nova Scotia Manganese Company. At this depth, levels have
been run 140 feet west, and 53 feet east of the shaft, and the existence of a considerable
ore-body has been proved. Only about 500 tons of ore is stated to have been extracted,
most of which still remains at the mine. The quantity in sight is estimated at about
5,000 tons. Work on the property ceased a couple of years ago, various factors com-
bining to put a stop to operations; one of the chief being the distance the ore hag to be
hauled (20 miles to Windsor and 29 miles to Chester Basin) to a shipping point, and
the lack of a good road. The Company has erected a large mill building at the mine,
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and partially equipped it with dly concentr atmg machmeny, which yields three sizes of
product. The building is also designed to accommodate wet-concentrating machinery,
which, however, has not yet been installed.

Pyrolusite or manganese dioxide, is used in cons1de1able quantities. in electric
dry batteries; as a colourizér and decolourizer of glass, porcelain, bricks, and enamels;
and as a dryer in varnish manufacture. It is also used, but to a demeasmg extent,
in the manufacture of oxygen, and it is employed in thé chemical trade in the pre-
paration of various manganese salts. Py101u51te contains, theoretically, 60 to 63 per
cent of manganese; but ores running as low as 35 per cent are considered “ commer-
cial” for the steel trade. The high grade mineral is not much used as a source of
the manganese employed in steel manufacture, as the lower grade ore can be obtained
more cheaply, and answers the purpose sufficiently well. Market quotatious for ore
for this purpose arve usually for 40—49 per cent mineral.

~ The New Ross pyrolusite contains about 58 per cent metallic manganese, and
85-90 per cent MnO,. This degree of purity is the average of most Canadian man-
ganese ores. 'The mmenl is, manifestly, more suitable for the arts than for steel
manifacture.

The domestic consumption of high grade pyloluslte is insignificant (less than
20 tons), and consequently the home market has not offered much inducement for -
any active development of the Maritime deposits. *About 1,300 fons of imported
lower grade is used, the greater portion of which goes to the dry battery and glass
makers. The opportunity for the owners of Canadian deposits to benefit by the cut-
ting off, by the war, of Russian and Indian manganese supplies to the American
market has been nullified by the placing of manganese and manganese ores on the
prohibited exports list. There would, however, appear to be no reason why the high
grade domestic ore cannot: take the place of the lower glade 1mp01ted mmeral for

use in the battely, glass, and varnish ‘trades.”

TALC.

There are two tale producers in Canada, both in Hastings county, Ontario, at
Madoe and Eldorado, respectively, and the greater part of their output is milled
locally. , Mines and mills were in active operation at the end of 1914, and the year
1913 saw a record output of over 12,000 tons. Both the above deposits are said to
contain plenty of tale in sight. ~

'The earlier exploited of the two deposits is the IIenderson, on lot 14, concession
XIV, township of Huntingdon. Here, the tale occurs in a series_ of ovellappmg,‘
more or less upright, lenses, the greatest width of the tale body bemg about 60 feet.

. A depth of 250 feet has been reached in the workings, and the mineral is extracted

by the square set system and caving. Most of the output is sent to the mill at Madoe,
operated by Geo. H. Gillespie- and ‘Company; and a small quantity is shipped crude,
to the .United. States.. - I‘1ve glades of moduct sue.mepared;at the above mll- :
.employs fifteen-hands:..+ 3 érs e ooy 3

‘The . Eldorado: deposn'(——*op*lots :20".ant 21‘ concéssmns IV and V of yMado town-
,shlp—hes a few miles,north: of., the: foregoing, and was: opened up,in 1911 by~ the.
Canadian Tale and Silica Company (now’ Eldovite, Ltd.). Two shafts have been
sunk, 100 and 150 feet deep, respectively. The tale, here, contams rather a-large
admixture of quartz, which occurs throughout the tale body in small lenses, and has
to be cobbed out.

In 1912, a mill was elected capable of handling 50 tons of product per diem, and
has since been in continuous operation,

The same Company has also carried out some development work on lot 15, con-
cession XIV, of Huntingdon, adjacent to the Hendelson mine, but has not opelated

there since 1913.

:
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IXX. ‘ '
INVDSTIGATION OI‘ TIIE SAND AREAS OI‘ THE PROVINCB or
. QUEBEC. '

- L. Heseg CoLE.

During the field season of 1914, the writer, with Mr. J, Ross Taylor as assistant;
was engaged in the study of the sands and sandstones of the province of Queboe,
with a view to determining their suitability for use in the building and manufactur-
ing industries. In this investigation special search was made for sands suitable f01

glasy manufacture and for foundry purposes.
The field work was carried out as follows: the sa:nd areas to be investigated

" were first traversed’ hurriedly, by driving and walking, in order to map out the

various boundaries. . These boundaries were;, generally, located easily and with
sufficient accuracy, from the main and cross roads. Wherever the roads were far
apart, the boundary was determined by means of a compass and pacing traverse;
and where the ‘boundary was not clearly defined on the surface, a series of test--holes
were drilled on a line at right angles to the supposed bounddry, and. from these
borings the limits of the sand areas were determined. After the -boundaries were
lGcated, all. the sand pits were th01ou<rhly examined and sampled, as also were any
other exposures, such as railroad cuts, river banks, etc.,” which -afforded -a favoumble
opportunity for investigation. In addition to -the above samples, others were talken
at different parts of the areas by boring a 6-inch hole with an auger drill to a depth,
wherever possible, of 20 feet. TFive-pound samples weve taken, except in the cage of a
possible moulding sand, when an 80-pound sample was obtained.

A rough analysis of the sand in the-various areas was made in the ﬁeld by
washing; to determine the amount of silt; and with a magnet to determine ‘the
percentage of magnetic material.:

The district first investigated was that s1tuated between the St Lawrence and
Ottawa rivers, and the eastern boundary of Ontarvio; after which tlie district north
of the Ottawa and St. Lawrence rivers, between a point 7 miles west of Lachute and |
as far east as Grand Mére, was examined. An investigation was also ‘m‘ade of the
sands exposed on either bank of the St. Lawrence river between Montreal and
Quebec, as well as of the sands from the bottorn of the river, when obtainable,

~ None of the sands examined gave promise of being suitable for the manufacture
of glass; and only three samples were obtained which gave indications of being °
qdapted for foundry work. Several samples of crushed sandstone were obtained with
a view to determmmg their suitability in the glass-making industry; the remmnder
were taken in order to test their value for building purposes..

Some 150 samples were obtained and shipped to Ottawa, where it is 1ntended to
subject them to a series of tests to detelmme the class of work for which they are

“best suited. oo
The inves 1gat cn 1t to b° cont’ nued durmg tha seacon cf 1915

IV,
BITUMINOUS SANDS OF NORTHERN ALBERTA.
8. 0. Bus. ‘ '

The work of the past season was a continuation of that of the preceding year.
In 1918, a brief reconnaissance of the deposits of bituminous sand was undertaken._.
As a result of that reconnaissance, the writer considered that indications warranted
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a plactlcal test of the bituminous sand as a possible paving material. The selection-
and mlnmg of a trial shipment constituted, therefore, the chief feature of the past
season’s field work. As in the previous year, the work was unfortunately handicapped
by a short field season, a consideration Whlch adversely affected the efficiency of the
arty.

P In the selection of a trial shipment of bituminous sand for experimental
purposes, very considerable care was required; more particularly in an entirely unde—
veloped and unproven field. This fact had been emphasized by the results of the
reconnaissance- of the previous year, and, in‘a report prepfxred at that time, various
outstanding features were briefly alluded tol.

In the preliminary reconnaissance work already referred to, wide variation in the
grading of the mineral aggregate was clearly recognized. This variation character-
ized not only separate outcrops,- but was also observed .within comparatively narrow
limits in ‘individual outerops. Similarly, it was early recognized that very consider-
.able variation would be found in the percentage of the bitumén content. TUnimpreg-
nated partings of clays, lignitic particles, gravel, and other undesirable material,
constituted another feature to be carefully considered.

During the field season of 1913, ahd over an area exceeding 750 square miles,
upwards of 250.separate outerops of bituminous sand had been noted. In view of
the considerations stated above, a certain degree of care was required in the selection
of the point,.or points, from which material might best be talken for demonstratlon
purposes.

At the outset, 1’5 was possible to eliminate a number of the recogmzed outcrops
from furfher consideration. In so doing, the results of the analyses of samples
secured in 1913, and obvious transportation difficulties in handling a trial shipment
~ like that contemplatéd gerved as a basis,

In mining a trial shipment, it was deemed desirable that the outerop or outcrops _
selected should be such as might, later on, lend themselves to development on a com-
mereial seale (Plates VI, VII).? Any results obtained through the use of material
from unworkable deposits might obviously convey an. entirely wrong impression as.
to the probable economic value of the deposits as a whole.

In undertaking the examination of those deposits which appeared to conform to
the requirements determined upon, the overburden, when present, was first removed
by pick and shovel, supplemented, at times, by the use of explosives (Plates I, II,
IIT). Specially designed augers® (Plate IX) were then sunk to the required depth, in
12 to 14 foot lifts, and an accurate core sample thus obtained. The entire core was
then placed in a rotary mixer, and thoroughly mixed. An 8- to 10-pound sample was
then taken from the mixer, and gently warmed in a large iron pot. As the material
booame softened, it was further mixed by constant agitation with a large metal
spoon. TFinally, a sample of 150 to 250 grams was taken for analysis. In certain cases
where, for various reasons, core samples could only be obtained with considerable
difficulty, a fresh vertical section of the outerop was exposed by the use of pick and
shovel. Along this section, small samples were then taken at intervals of about 4
inches, and to a depth of about 8 inches. In this work, a small circular cheese gcoop
was- used, with satisfactory results. In such cases, as with the auger coves, the
various fragments were combined, mixed, and the small sample secured for final
determination.

As the result of a series ¢f tests made in the writer’s laboratory in Ottawa, it had
been found that bitumens extracted from samples of bituminous sand from various
parts of the McMurray area did not materially differ in their chemical and physical

1 Preliminary Report on Bituminous Sands of Northern Alberta,

“2In choosing the outcrops from which bituminous sand was eventually taken, it has been.
assumed that they are adapted to commercial development. Only careful and systematic
prospecting with suitable equipment will, however, definitely determine their true value.

8 For complete descriptions see Preliminary Report on Bituminous Sands of Northern Alberta:

v
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characteristics. Consequently, the only tests made in the field comprised a careful
grading of the mineral aggregate, together with a dete1m1nat1on of the approximate
percentage of the bitumen content. In this work, but little apparatus was required.
The weighed samples -were placed in tall copper beakers, covered with benzol, and
agitated. Bitumen’ and solvent were then carefully decanted through filters; the process
. of adding solvent, and decanting, being repeated until only the clean mmeral aggregate L
_remained. The sand recovered on the filter papers, togéther with that still remaining
in the beakers, was then dried and weighed, and the ‘percentage of the bitumen content
determined by calculation. Allowance was also made for the presence of mechanically
combined moisture, the correction applied being the average result of careful tests of.
a number of samples previously determined in the Ottawa laboratory. The dried sand
" was then carefully graded through a complete set of standard sieves. A sand scale,
checked by the use of an accurate balance, was used in all weighings. .
In this manner some 72 samples were tested during the field season. * The following
results of samples taken from the more important outcrops furnish the most accurate
- information available at the present time; and probably represent fairly well. the
general character of the bituminous sands of the whole McMwrray area:—

. Passing Mesh.
C . Miles - -
Number and Origin of Sample, from g : Ola Por-
mouth. logg |100 | 80 | 50 | 40 | 80 | 20 | 10 | O¥er ligni)i];e centage of
. size. |"oL bitumen
: content,
No. . Horsecreek .......... O I T I T (13 A A - K T DO PR DO [ PSRN U 16,
. 2 n M vereiariaans 1'5 3 |60 14|22 16
. 8. n MW oevsvevnnnnane 1'5 7 /|62 22|16 b R TS U RO R S, 15
4. " MW vevrrndeaenes 25 5 141 12{40 ) A DR AR P P TR 14
5 I T TR 37 |8 133 5[65 | 1 Lo e 11 -
S Athubqska, river.. oo Yeeeeeon- 9 |65 - 622 |1 2 2 fo..... 16
: 7 Tast side § mile southof }|........ 7 |11 843 (16 |10 5| 2(......]..... 14
MeMurray...... ..o oo 4:543°5| 644 [ 1 6 A R P 15°6
‘) Anhabu,skfl. river, Howard| X ' . :
.................. 4 15 19 {11 (16| 26 | 30 5 |.... 14
10. Anhabaskn river, M\nphy ‘ ' . : ]
. claim. .. .. co.uiiee eeeeenn 2 |4 16 |7 1613529 [, 13 -
11. Athabaska river,6'5 nu]es . bl o R S
- below Pierre au Calumet|........ 2 {24 9|60 | 4 2 1. 12
12. Hangmgstone creek...... 26 |15 4 2164 {26 | 4. 145
3. " o | 2756 13 R 2|72 2 3. 15
14, n u 34 5 121 1139 (19 4 16
‘15, oo .l 89 | brbj2d bl6r 1 |6 10
16. Cleurwn.ter I‘lVEl o A58 |7 3157 18 9 15
17. Steephank river......... ;] 38 |25]8 289 (16 | 8 14
18. [T MWoavesnaene 43 7 4 112 10 17 156
19. " Moo eviiee 48 | 3063 2(80 5[ 6°5[ "2 16
20, " MW oavernnons 5'b 3 9 1(33 °[31 14 145
21, " My aeeonenas 71 3 (14 272 b 5 16°
22 " T, 76 |2 |11 b|78 | 4 2 17
23. " [P . 8'6 b 33 2(43 7 4, 16
24. " [ 106 |3 18 2|26 {16 | 20 14
25, " U v aee waafaees son 316 | 13156 121 | 14 1L
26, Muskeg river.. ......... 75 {7.110 127 120 | 16 8 -
27. McKayriver. .. . ... . 611 12 3167 16 |....].eee]s 14
28. " [T, 9'1 |'2 16 637 |3 . v 13
20 NI B, 110 ({6 {65 13]16 |6 [....]....0. 16
30. W e voo | A4 18139 436, | 8 | .. eee]. 15
31, " M evenenenaees 129 16 {63 "8 8.2 |.. R F C 14
32, " W ve veenven..| 146 2 |18 4(70 1 1. A N 16
33, i B verneananes 178 [ 2 |21 455 116 | 2 e feeeifieenii]ienns 14
3L W v e | 108 120 |62 14017 11 .. 21 DUUIN DU N 11
3b. Moose 1‘1v51............‘. 36 |4 (21 41156 | 8 6 4 Lloooi]ee.. 11
36, u [T 34 |9 42 5130 | 6 2 1. 1. 11
37, n 1 ierannes e 656 |10 |77 6|6 1 RS PR 12
38. n MW vevvnrannns 61 4 |32 660 4 [0l 4 12
T 89w [T 61 [12 {67 79 |1 2 e 13




SUMMARY .REPORT 63

SESSIONAL PAPER No. 26a .

From a scrutiny of the above table, the difficulty of obtaining a sand that will
conform to standard specifications for sheet asphalt will at orice be seen. It was,
therefore, decided to combine material from two outerops in such a proportion that a
close approximation to the desired grading would be secured. Approximately, 57 tons
of bituminous sand were then mined, sacked, and stored. (Plates II, VIIL)

It is hoped that during the winter and spring of 1915, this shipment will be
transported to Tdmonton, for the purpose of laying a small section of experimental
pavement for demonstration purposes. L :

Finally, it may be added that the work of the past season has confirmed, in
general, conclusions already stated in the writer’s report on work of the previous
year.- In that report the following statement appeared:—

“«, . . In the McMurray district there is thus a very large body of

bituminous sand, the prospecting and development of which will be confined

to stream valleys. Only after careful exploration by means of adequate equip-
ment can the true value of any deposit be affirmed. Nevertheless, owing to
heavy overburden (Plate V) and lack of uniformity in the quality of the
bituminous sand, it is probable that quite 80 per cent of the exposures may
be eliminated from further consideration at the present time. Considerations
affecting transportation will still further reduce the remaining number.
Certain of the outcrops should, however, lend themnselves to development on a
commercial seale.”

In considering the derivation of by-products from bituminous sands, the possi-
bility of extracting nitrogen at once suggests itself, and the writer has been
frequently asked whether the bitumen content might be considered as a possible
source of ammonium, In Secotland, at the present time, the success of the oil shale
industry depends largely on. the chief by-product, namely, sulphate of ammonia.
The ultimate composition of representative samples of Broxburn shales gives
nitrogen from 0.54 to 0.94 per cent. This nitrogen is derived from organic matter

in the shales, and when converted into ammonium corresponds to 57—59 pounds of -

ammonijum sulphate per ton of shale.

- The nitrogen contained in two samples of bitumen extracted from the Alberta
bituminous sand was determined® to be 0-8 to 0-4 per cent. It should be remembered,
however, that in the case of the Scotch shales the percentage of nitrogen as stated
is based on one ton of shale as mined. In the case of the Alberta sands, the per-
centage of nitrogen is based on the extracted bitumen only. Assuming that the
extracted bitumen represents 15 per cent by weight of the crude bituminous sand,
it will be seen that the nitrogen that could be derived would thus be equivalent to

0-045 to @ 06 per cent of the crude bituminous sand. Such a meagre percentage of °

nitrogen renders its utilization entirely out of the question.

During the course of the season’s work, fragments of iron ore float—up to
15 pounds in weight —were found at a number of points on Steepbank and Moose
rivers. At a point' on Steepbank river,.4-9 miles from the mouth, two small
excavations, 40 feet apart, were made in the northeast bank. In each instance a
thin capping of bituminous sand overlies a compacted bed, one to two feet in
thickness, and made up of fragments of siderite up to 20 pounds in weight. These
fragments are not waterworn mnor pitted as would be the case with float that had
been carried any distance. A bed of clay, one to four feet in thickness, underlies
the iron ore, and itself rests upon well bedded Devonian limestones.

A representative sample of the iron ore analysed by Mr. H. A. Leverin gave:—

iron, 85 per cent; insoluble, 18 per cent. So far as the writer's limited observation

has gone, this deposit has no economie value,

1 Determination by BE. Stansfield.




64 , a - MINDS BRANCH

5 GEORGE V, A. 1915

It may be added that clay ironstone, in the f01m of 1mpule siderite, has a
fairly wide- distribution, in association with rocks of ‘Cretaceous age, in the western
provinces of Canada. In some instances the deposits appear to be due to a silting
out of the fragments of ore from the softer rocks of the formation. In no 1nstance,
Thowever, have beds of economic importance been discovered in this avea.

‘Samples of mineral -water were also secured at four points in the McMulray
_district. These samples were. submltted to. the Division of Chemlstly for ‘analysis,
with the following results:—

No. 1. Overflow from casmo-head of NO 1 Well Athabasca Oils, Ltd,
Athabaska river.

No. 2. Overflow flom casmb-head of « Salt of the Ealth ” well. Sunk by
A. von Hammenrstein, on west bank Athabaska river, 1 mile north- of McKay.

~ No. 8. From largest spring at La Salme lake.

- No. 4. Overflow from casing of well drilled by I‘ort McKay 011 and Asphalt'
,Company, at La Saline (August, 1914).

RESULTS OF ANALYSES,

No. 1. " No. 2 No. . "No. 4;

Parts | Grm. | Parts | Grm, | Parts | Grm. | Parts | Grm.
per {verImp.| per [perImp, er [perTmp.| per |perlp.
million, | gallon, |million, | gallon. { million. gallon. mnillion.| gallon.

1638 | ~ 109-5] 1347 832°0( 1821 121°1| 3354 2041
385 25| b68B 361 b71 . .38+0[ 1021 62°1
: 296 19°7| 336 2007 496 [ 3301 192 116
* 22088 1637°6| 76268 4720°0| 21184 1409°0| 84076 51177
469 . 313 372 22'9| 530 350 360 21
none. [ none. | none, | none, [ none. { none, | none. { none, .
30188 24195118636 7829°3( 39792 2647°0[127960 | 7788'9
4144 277°0] . 4920 3040 4088 312+0{ 2956 - 1799

1°047 1138 1052 1-160

On the conclusion of the season’s work, the writer, accompanied by one man,
returned to Edmonton, via Methye portage and Prince Albert, and an attempt was
made to secure some deﬁmte information regarding other reported outlying deposits
of bituminous sand. An assistant, Mr. C. R. Ritson, togethe1 with the remainder of
the party, returned to Athabaska direct via the Athabaska river.

From time to time have appeared more. or less uhauthentic 1efe1ences to.
asphaltic deposits at or near the Upper Narrows on Buffalo lake, Sask., and in or
near township 79, range 19, W. of the 3xd meridian. On both sides of the Narrows, -
small excavations were made by the w11te1, and former excavations were examined.

On the east 51de, only a few small fragments of bituminous sand float—none
over two pounds in weight—were found. These fragmerits were of low .grade, and
evidently much altered by the action of water.

On the west side of the Narrows (Plate XI) what appeared to be low ledges
of bituminous sand were found. A small amount of excavation showed these to be
masses of float, the largest weighing, possibly, 5 to 8 tons. It is impossible to say
whether the main body from which these masses were derived occurs near by, or
whether the bituminous sand has been transported a considerable distance. The

'Analyses by Mr. N, L. Tmrner.
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,character of the material is similar to that found at McMurray. Careful enquiry
among natives and settlers between Methye portage and Ile & la Crosse failed to
elicit any information regarding other local occurrences.

For the most part the country to the east and west of La Loche river, La Loche
lake, and Buffalo lake, is low-lying; while the infrequent and limited sections
exposed indicate the presence of a heavy blanket of glacial and post-glacial material.
Liverywhere there is a fairly heavy forest growth, consisting of poplar, birch, and,

spruce. To the west of Buffalo lake the ground rises gradually. Buffalo river, the

largest tributary entering from the west, was ascended for some 28 or 30 miles, but
no rock in place was seen. Under conditions siich as the above, prospecting for
bituminous sands will probably present considerable difficulty. :

In ascending the Athabaska, Mr. Ritson made a hurried examination of an
exposure of coal which outerops through a “distance of some 15 miles, on both sides

" of the river, above and below Grand Rapid. In passing down the Athabaska, in
June, outcroppings of this seam, at a number of points, had been readily seen from
the middle of the river.

Accordmg to Mr. Ritson, the seam lies just above the Grand Rapids sandstone,
and varies in thickness from 8 to 15 feet. Owing to frequent and extensive clay
and rock slides, a complete examination would necessitate considerable excavation.

It appears that the seam contains a large percentage of impurities, consisting
principally of clay partings. Thin bands of fairly clean lignite from 1 to 23 feet in
thickness were, however, noted.

A sample taken from one of these narrower bands, and at a depth of 4 feet flom
the face, gave the following analysis®:

Moisture. . 3.2 per cent.
Ash.. .. . T “
Vola,tilematter . B T W ISR & “
Tixed carbon (by dlfference) 7.2 “

LaBoraTORY TEsts oF CLAY SAMPLES FRoM MOMURRAY AREA.

Incidental to the investigation of the bituminous sands, small samples of clays
were secured by the writer at a number of points in the McMurray avea during the
field season of 1914, In most instances the thickness and extent of individual beds
could not be determined without an undue amount of boring and excavation. All
the clays referred to, either immediately overlie the Devonian limestone, or are asso-
ciated with the Dakota sands.

It is considered that the samples seculed will indicate, fairly wel!, the general
character of clays in that portion of the area referred to. At the same time it should
be remembered that, in work of a purely reconnaissance nature, the samples talken
represent only a small percentage of all deposits, and that prospecting of a more
detailed nature may discover still other types of clays of economic value.

An excessive percentage of carbon is noted in the case of certain of the samples
examined. Where the clay lies between the bituminous sand and the Devonian lime-
stone, this contained carbon has been largely, if not altogether, derived from the over-
lying bituminous sand. It is probable that such contamination would materially
decrease on working in from the outcrop. :

In the following notes actual extent and thickness of oyerburden are not stated.
To secure accurate data regarding this very important feature will require further-
detailed work in the case of each individual deposit. The question of tl'ansportation
will also require careful consideration.

In consldermg a possible fuel supply, it may be stated that wmkable beds' of coal
have not, as yet, been found in this part of the province of Alberta. There is, how-

1 Aualysis by E. Stansfield,
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aver, a fairly large suppljr of bireh and poplar along most of the streams. It appears
possible that intelligent prospecting may discover fuel gas in commereial quantity.

- All the laboratory work necessary for a full series of physical tests, in order t0
determine the industrial value of the elays, was done by the writer, under the direc-
tion of Mr. Joseph Keele, and comments'on the results of the tests were" ertten by
him.

LOOATION, AND RESULTS OF TESTS OF CLAY SAMPLES.

S teepbamk River.

Steepbank river enters the Athabaska from the east, 21.5 miles north of
- MeMurray. Along both sides, frequent exposures of clays were observed throughout
a distance of 17 miles from the mouth. Samples 302, 808, and 804 are from points
" 49, 4.2, and 2-8 miles, respecmvely, from the mouth.” A small amount of excavation
. Would unecover other outcrops in- addltmn to those from whieh the above samples were
taken, .

The overburden along th1s stream, will, 111 most instances, be very hefwy

Laboratm,/ No. 802.—This is a grey, hl"‘hly plastic, fine grained ehy, requiring

- .98 per cent of water for tempering. It has good working qualities. The drying

shrinkage is 8 per cent. It must be dried slowly to avoid cracking.

On burning to cone 010, a dense, steel-hard body is produced, having an absorp-
tion of 10 per cent, and fire shrinkage of 1:3 per cent. 1t burned to cone 06, the
absmptlon is reduced to 4 per cent, but the fire sln'lnkage is too high, being 4 6 per
cent

Burning to higher temperatures produces bloating, unless the firing is done very
slowly. The clay is intact at eone 8, and will p1obab1y stand a much higher tempera-
ture, but the presence of carbonaceous matter is a defect, and interferes with the
"development of a good product. .

Laboratory No. 308. —Thxs clay i is light grey in colour, and rather calcaleous It
requires 27 ‘per cent of water for tempering; the working qualities ave good; the wet
body is fairly smooth and free from coarse grit. The elay can be dried as fast as
desived after moulding,.the drymg shrinkage bcmg 5:8 per eent: The following
results were.obtained on burning:— ’

Cone. K : TFire Shrinkage. Absorption: . Colour.
: . % %
010 .0 25 . . Salmon
06 0 . ] Pink
03 S 0 23 : Buff .
3 . Fused, L. i, e PR press

This elay is smtable ‘for the manufacture of common bu1ld1ng bnck, either by.
the stiff mud or soft mud process; but must be burned to cone 08 to secure the best:
results. It is-a typical calcareous brick clay, which is used largely for the manufac-
ture of clay products in many parts of Canada. The buff colour developed in burn-
ing is due to the presence of a high percentagé of lime.

Labm'atm,/ No. 804—This material evidently contains thin bands of hmestone
interbedded with the elay or shale. The. limestone bands are not visible on the

weathered outerops, or 111 the talus at the foot of the bank, as they soften like the
_ shale.

1 - )
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The numerous white particles seen in the red body of the material, after burn-
ing, are lime oxide. These particles w111 absorb mo1stu1e from the air, and, on swell-
ing, break up the burned ware.

In the case of clay No. 808, the lime is in a very finely divided state, and conse-
quently, harmless. )

While this clay is not recommended for the manufacture of clay products, it
may be useful for Portland cement, if some more limestone is added.

Muskeg River,

Muskeg river enters the Athabaska 81 miles north of McMurray, Samples 190,
305, 806, 308, and 309 were taken from points along the lower 4 miles of its course.

None of the beds from which samples were taken are exposed to a thickness that
would warrant commercial development; and a considerable amount of exploration
will be necessary to demonstrate their value. In .certain instances, however, the
thickness of overburden should not prove prohibitive, and transportation to the Atha-
baska presents no, serious difficulties. '

Laboratory No. 190.—From point on northwest shore of Muskeg river, between
head of portage and mouth of river.

A light grey, very plastic clay, with good working and drymg quahtles It burns
to a cream coloured, dense, steel-hard body at cone 8, with a total shrinkage of 9 per
cent, and softens when heated up to the temperature of cone 27. This is a good
example of a stoneware clay, and is also a fire-clay. It is the most refractory clay at
present known to occur in the province of Alberta.

Laboratory No. 305. —ng;ht grey clay. ’

This clay has good plasticity and working qualities when tempered with 27 per
cent of water. It is fairly smooth to the feel, and free from coarse grit. The
shrinkage on drying is 8 per cent, and fast drying can be accomplished safely without
cracking the ware.

The following results were obtained on burning :—

Cone. Fi}’e Shrinkage. Absorption, Colour,
% % .
010 7 11 Light red
© 06 40 4 d
(1 R AL 0 ' Dark red
3 Begins tosoften. | .o iiiiiiiies e e e ..

This is a good, red burning clay, suitable for the manufacture of rough clay
products, such as building brick and hollow block. The shrinkages are rather high,
but this would be overcome by adding about 20 per cent of sand. This clay would also
be useful for mixing with one of the higher grade clays in this vicinity for the manu-
facture of vitrified wares.

Laboratory No. 806.—This clay requires 87 per cent of water to bring it to a good.

working consistency. The effect of this large quantity of water is evident in the high
drying shrinkage, which is 10 per cent. ]

A steel-hard, light red body is produced at cone 010, having an qbsorptzon of 12
per eent, and a fire shrinkage of 1.3 per cent.

When burhed to a ‘higher temperature, the colour is improved, but the fire
shrinkage is too high. With the addition of 25 per ecent of sand, this clay would be
suitable for the manufacture of common brick.

© 26a—b3
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Laboratory No. 308.—This is a red burning clay, s1m11fu to 306 but the shunkages
are not quite so high. When mixed with 25 per cent of sand and bumed to cone 010,
a good strong common brick ean be made from it,

. Labomtou No. 309 —This is another red burnmo' clay, s1m11a1 to 806 and 308,
. but the shrinkages in drying and burning are less than these.

. It burns to a light red, steel-hard, dense body at cone 010, with a total shllnkane

of 10 per cent. ‘When mixed with about 25 per cent of sand, it could be used for

common brick, Tt must be burned slowly on account of the ecarbon it contains. A

test piece burned to cone 08 had a black core, and was bloated, owing to this cause.

McKa/y me

The MeceXKay river enters the ‘Athabaska flom the west; some 84 miles n01th of.
- McMurray.  Outerops of clay were observed along the lower thirty miles of its course.

Samples 810, 811, and 812 were taken at points 11-2, 26-7, and 272 mlles from the -
mouth.

Sample No. 311 1ep1'esents a large dep051t the development of which should present
no serious difficulty. - Samples 810 and 312 represent deposits regarding the extent of -
which little can be stated, owmg to slide and talus piles. In all three cases trans-
'p01tat10n to the Athabaska will plesent considerable difficulty. '

* Laboratory No. 810~This clay requires 28 per cent of watel to blmg it to the best
: woﬂkmﬂ* consistency.- It is very plastic, and smooth. The drymg must be done slowly
after moulding, to avoid ‘eracking. The drying shrinkage is about 7 per cent. The
results obtalned in bulmng are as follows:— y

'

" Cone, - Tire shrinkage, - Absorption, Colour:
, % \ % -
010 0 - 10 Buff.
06 14 8§ "
03 ) 30 . 3 R
i o84 2 Dark buff.
5 20 0 Grey,
16 - . Fused. : B

This is one of the better grades of clay, with good working qualities, and shrinkages
within commercial limits.” It would be suitable for the manufacture of hard burned
fireproofing buff face bricks, or sewer pipe. The drying qualities could be improved
by the addition of a small percentage of gwund bulned clay to the raw clay. It must

be bumed slowly

‘Laboratory No. 811.—This clay requires 26 per eent of water for tempering. It
has fairly good woﬂnng properties, but the wet body is rather short on account of a
considerable quantlty of fine grained sﬂt bem(r present. Tt stands fast drying w1thout
eracking, affer mouldmo

Owing to its silty content, this chy has lower shnnkarves than any of the red
burning <clays alveady described. It w1ll make a'good common red brick when burned
to cone 010, but the colour and body. are improved by burning to cone 06 Tt is overfived

.at cone 03.

Laboratory N 0. 812—This is a low grade, red bunnng clay, which has several
- defects, sucki as eracking in drying and firing, aud excesswe shnnkages It is useless-
for the manufactme of elay products. .
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. Moose River, ’

The Moose river enters the Athabaska some 47 miles north of McMurray. Out—
crops of clay were observed at intervals throughout the distance that this stream was
ascended, namely 16 miles. - '

Samples 187, 191, 313, 314, 315, 316, 316A, and 317 were taken at points 6-8, 3.3,
6.75, 6.7, 6.6, 5.6, 1.3 and 2.2 miles 1espect1ve1y from the mouth. As elsewhere-in
the di'strict, slide and talus obscured the greater part of each deposit. - The largest
single exposure was that from which sample 815 was taken. Iere the clay has am
exposed thickness of 16 feet, and an exposed length of 170 feet. What appears to be
the same bed of clay re-appears some 700 feet below the outcrop from which sample
315 was taken.

Along the contact between the clay and ove1lying bituminous sand, fragments of
. pyrite float up to 15 pounds in Welght as well as pieces of carbonized wood, were
found. ‘. (

Laboratory No. 187—Dark grey, nearly black clay, underlying bituminous sand.

This clay is very plastic, fine grained, and smooth. It works up rather stiff and
slightly sticky. Dries very slowly, with a drying shrinkage of 6.5 per cent. This clay
contains such a large percentage of asphaltic earbon, that it is very hard to burn with-
out swelling, unless burncd very slowly during the oxidation stage. The density of
body, due to the extreme fineness of grain, interferes with the expulsion of carbon, so .
that the oxidizing process of this clay is tedious.

The clay burns to a light red colour at the lower temperatures, and to a buff or
grey at higher. It vitrifies about cone 5, and is fused at cone 20.

This clay is of the stoneware type, but the carbon it contains is a detriment.

Laboratory No. 191.—From Moose river, interbedded between bituminous sand andk
Devonian limestone. :
Dark grey, very plastie, smooth, fine grained clay of the stoneware type. Burns:
to.a salmon coloured dense body at cone 8, with rather high shrinkage, and fuses af:
cone 18. PR

Laboratory No. 818—This clay only required 14 per cent of water for tempering,
owing to the presence of a large percentage of rather fine grained quartz sand. The‘
plasticity and working qualities were low for this reason.

The drying shrinkage was only 8 per cent, ‘ \

The following results were obtained on burning:— ‘

Cone, : Hire shrinkage. Absorption. Colour.
% %
010 0 8 Salmon,
06 0 8 Buff,
03 0 .8 "
5 0 . 7 "
14 . Begms to soften. Grey.
18 . Fused. ’

As this clay ig too sandy to use alone, & mixture was made by adding 50 per cent
of a fat clay (815) from a near by locality. This gave a body with properties inter-
mediate between the two extremes of a highly plagtic clay with large shrinkage, and a
lean clay with low shrinkage, so that the results obtained in working and burning were
good. The air shrinkage was about 5 per cent. A steel-hard, practically non-absorbent
body was produced at cone 1.

This mixture would probably be suitable for sewer pipe, or electrical conduits.

/
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Laboratory No. 81,—This is a soft grey clay, with good plasticity -and working

The following data were obtained on burning:—

Wares moulded from it will stand fast drying without eheekmg
“The - dlymg shrinkage -is 6 per cent. :

Cone. Five shrinkage. Absorption. Colour. " *
. i M o .
, % % \
010 0 12 Salmon.
06 10 3 . 1
03 X 23 5 L
1 34 1 Buff,
b 46 0 Grey. '
9 . Tntact. :

Sof};ens.

or sewer plpe

tempered with water.
seould be 1mproved by the addition of some ground calcined clay, or ‘grog

This is-a good material, the shr mkages are low, and it gives no trouble on bummg
; It would be useful for the m'mufactmo of face briek, - Afireproofing, electrical conduits

Labomtoa y No. 816. —Tlus is a soft grey clay, very plastlc and - smooth when
It is rather- stiff and hard ‘to work, but its. W01k1nb qualities

termed. in the clay- WOlklllg‘ industry.
The clay contains a certain amount of carbon, which will give trouble in bumlng
unless this operation is done very slowly. It burns to a-dense body at low tempera-
tures, the colours bemg salmon to grey. It. develops fire checks, and becomes brittle

at higher temperatures. '
‘Samples of- 3-inch, round hollow tile were made fromn this Gl’ly and gsent to a’

commercial sewer-pipe works for salt glazing.,
Salt glazing test:

for the addition of some coarse material.

working consistency.

? as it is

This material came fl-om. the kiln with a uniform bright salt
glaze of a rich light brown colour.
The body was v1tr1ﬁed but the shrinkage was mther high, showmg the necesslty

The results of tlns test show that a fine salt glaze can be apphed to this c]ay
" at cone 3. . . .

Labom‘tory No.|316.—'j.‘his clay requires.21 per cent of water to bring it to a
The plasticity is good, and the .clay is smooth to the feel.
It must be dried slowly after mouldmg, as checking may oecm if the drying is

foreed.
The drying shunkage is 6 per cent, and the following results were obtnmed on
bunnng — .
1
Cone. Tire shrinkage. Absorption, Colour.
% %
010 13 9 Salmon,
06 26 7 "
03 37 2 "
1 4 0 Grey.
13 TFused. |
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Thig clay behaves well at all stages of burning up to cone 1, when it becomes
vitrified. When burned fo cone 8, the test piece showed blistering on the surface’
and a honeycombed body, but this may be due to raising the temperature too fast,
because the clay does not actually melt until cone 13 is reached

Laboratory -No. 8316A.—This i is a light brown sﬂty clay, with low plastlclty, and .
poor working qualities.

It- burns to a porous red body at low temperatures, and melts about cone 8.

* The only use thls clay would have in the clay-worklng industry is the production
of an indifferent common building brick.

Laboratory No. 317 —Light grey clay, with slightly reddish tinge, requiring only
17 per cent of water for tempering. It is rather stiff-in working when wet; the
plasticity is good, and the clay is very smooth. The drying qualities were not tested,
but they are probably good, owing to the small amount of water required to bring it
to a working condition. )

The drying shrinkage is 5 per cent, and the following results were obtained on
burning :—

Cone. Fire shrinkage. Absorption. ‘ Colour.
’ % : %
o ©° .
010 0 10 Salmon.
06 1] 10 : "
03 1 7 Buff.
1 1 6 "
5 : . 2 . 3 Grey.
9 4 Vitrified. "
16 . . TFused.

“This is a stoneware clay suitable for the manufacture of pottery, crocks, jars,
teapots, ete. It would require some experimental work to fit the bodies with suitable
glazes, but it,is probable that the u8ua1 Bristol and slip glazes used for stoneware
articles Would answer,

Some 8-inch round hollow tile was made on a hand press, and'sent o a com-
mercial sewer-pipe plant for a salt-glazing test.

Salt-glazing test: The results of the salt glaze tests on this clay show that the
glaze cannot be successfully applied at cone 8, as thal temperature is too low, The
body showed no sign of vitrification, being still porous and rather soft. ’

It would require a temperature in the kiln of at least cone 5, or better, at cone 6,

. to produce a'glaze on this clay. It will then show a glaze equal to number 815, but

of lighter colour. The commercial kiln in which the tests were made did not give
a -higher tempelatule than cone 3, hence it way impossible to complete the test on
this clay. .

Laboratory No. 818—1Is from the west bank of the Athabaska river, about 1%
miles south of the Moose river, The clay bed has a thickness of at least 9 feet, and
appears to extend for a considerable distance. The overburden includes from 10 to
15 feet of low-grade bituminous sand, but does not appear to be of prolubltlve
thickness.

This is fine grained, highly plastic, rather sticky clay, requiring 25 per cent of
water to bring it to the best working consistency. It must be dried slowly after
moulding, to avoid checking. The drying shrinkage is 7.5 per cent.

It burns to a salmon coloured, steel-hard body at cone 010.

This clay contains a certain amount of carbon, which is expelled with difficulty
during burning, owing to the fineness of grain and density of body, so that swelling
ensues at higher temperatures unless burned very slowly. .
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Labomtou Nos. 819 and 320—Are from the point near which the southerly

" boundary of the Murphy bituminous sand claim meets the east shore of the Atha-
baska river. Owing to the slide and’ talus, the thickness of the clay could not
readily be -accurately detelmmed but appears to be quite 20 feet.
from which the samples were taken the overburden appears to comsist of from’ 10 to
20 feet of low grade bituminous sand. What appear to be extensions of the same
bed re-appear along the river at intervals for one-third of a mile to the south of the
pomt Whele samples were secured,

Laboratory No, 819—A hght grey, highly plastic and smooth clay, with' good

working properties: It must be dried slowly, being liable to check, if dried too fnst )

The drymg shriiikage is 5.5 per cent.
. The following results.were obtained on burning:—

. Y 3 L] P

At the points -

Cone Trive Shrinkage. Absorption. Colour.
% - % '
010 0 11 Salmon.
06 0 10 'n
03 . 6 8 Buft,
1 18 6 "
5 .2 b Grey.
9 4 Vitrified. " .
17 F 1sed

’.ths is a typical stonewzue clay smtqble for the manufacture of all classes of
stoneware articles, and pogtery. i

It is not a fire-clay, but may ‘be sufficiently refractory for stove lmmgs, boﬂer
setting blocks, or other pulposes where extremely’ hlgh tempemtures would not be
used.

" This is one of the bést clays of the series; it closely 1esembles No. 317 which is
almost as-good. It is not so refractory as No. 190, ‘which stands up 'at the hlrrhest
temperature of any of these clays.

Laborator y No. 320 —A highly plastlc rather sticky clay, when wetted, being stiff
and hard to work. It requues to be dried slowly after mouldmg The shrinkage on
drying is 9 per cent, which 1s vather too great.

It burns to a dull salmon colour and steel-hard body at cone 010. - Considerable
trouble is experienced when burning this clay at higher temperatures; on account of
the carbonaceous matter it contains. It fuses about cone 4. Owing to the carbon,
high shrinkage, and low fusibility, this clay is not of much value. :

Laboratory No. 821 is’ from the west bauk of the Athaba k1 river, at a point

- about 13 miles north of the mouth of the Calumet. It rests on Devonian limestone,

but has no capping of bituminous sand. The eXposed face is over 800 feet long, and
upwards of 40 feet in thickness, The overburden is relative’y light.

This is a hght yellow, highly calcareous clay, with rather low pla-ticity, so that
the wet body is short and erumbly in working.’

It burns to a very porous, chalky, buff-coloured body at ccue 03, on account of
the high pelcentage of finely d1v1ded lime it contains.” This clay has little 'of no
value.

Laboratory No. 188—From east bank of Athabaska river, one-third mile above
MeMurray, Alberta. . .

A dark grey clay, exceedingly plflstlc, and smooth, smelling strongly of asphalt
when damp. , ~
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Tt burns to a light red colour at a low temperature, becoming grey when heated
up to cone §, or thereabouts.

It fuses at cone 16.

Owing to its fineness of grain, and to the fact that it cont‘uns a certain per-
centage of asphaltic carbon, this clay is very hard to burn. It could not be used
unless a certain amount of it were caleined, ground, and added to the raw ¢lay. This
would improve its working, drying, and burning qualities.

Laboratory No. 189.—Mottled, light red clay, from north bank of I‘u'ebag river,
one-fourth of a mile above first rapid.

This is a very plastic and rather sticky clay. It burns to a red vitrified l*ody at
cone 3, but the shrinkages are rather high. It fuses about cone 10. This clay may
be, suitable for the manufacture of sewer pipe.

Laboratory Nos. 188, 189, 190, and' 191 are alike in many of their physical char-
acteristics, and appear to occur in the same geological hor1zon~—v1z underlying the
tar sands, on the Athabaska river, and its tributaries. They are Very fine grained
sediments, and low in fluxing impurities, No. 190 being exceptlonally so0, hence they
are more refractory than any of the Cretaceous clays from the southern part of the
~ Province.

The samples were too small in size to allow of complete detelmlnatlons Cﬂncern—
ing their working and drying qualities, but they appear to be free from the drymg
defects so common to the western Cretaceous clays.

, These clays are of the stoneware type, being exceedingly plastic, and burning to

a light-coloured dense body at cone 5, while they retain their shape without softening
when fired to much higher temperatures. Their most serious defect is due to the
presence of asphaltic carbon, which renders the safe burning of wares made from
them a difficult process, Nos. 190 and 191 appear to be free from this impurity, as, far
as could be told from the small samples, and these clays would be valuable for many
purposes.

Up to the present time the possible value of the clays of-this part of the Province
appears to have been quite overlooked by prospectors and others. The results of the
above tests, are, therefore, of interest, since they furnish the first authoritative stafe-
ment regarding the class off clays to be found in an entirely new area. Given ade-
quate transportation facilities, these results should encourage careful and detailed
prospecting for the higher grades of clays in the northern portion of Alberta.

Fusma Points or PyromMErRIc CONES REFERRED To IN THIS REPORT.

No. of Cone. ) Degrees Iahrenheit._ Degrees Centigrade,
010 1742 950
06 1886 1030
03 1944 1090
1 ' . 2101 1150
3 2174 110
5. 9246 1230
9 _ 2390 ' 1310
‘ 13 . 2534 1390
. 14 2570 ° : 1410
15 2606 1430
16 ' 2642 1450
17 . . 2678 1470
20 . 2786 1530
25 ) 2066 1630
26 R 3002 . 1650
27 : 3038 1670
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BUILDING AND ORNAMENTAL STONES OF CANADA.

/N

W. A. PARKs

The field work carried on in the eastern Provinces in connexion W1th tlus investi-
gation was confined very largely to quarries in actual operation, and to localities
already mentioned as possible producers of building or ornamental stone. The slight
importance hitherto attained by the building stone industry in the Prairie Provinces
makes the above basis of investigation inapplicable. . Further, the growmo population
of the west, and the demand for building material, render necessary a presentatlon
of the subject which.will embriice all possible sources. of supply. With this end in
view, the field work of 1914 was planned to include all the types of stone known to occur

" within the Province of Manitoba. It is manifest that all recorded exposures could not
Dbe visited—the shoves of Lake Winnipeg alone would consume a field season, ol such a
basis; but it was, thought advisable to visit all-quarries ‘without regard to the object for
which they are opemted and to obtain matemal for testing from each of the geologlcal
formations exposed in the Province.

The above basis of investigation havmg been approved by the director, I left
Toronto on June 1, and returned on August 22, having spent two months ard three
weeks on the work. In this time, the province of Manitoba was covered fairly well,
although there are still a few places: that it seems advisable to visit: the extension of
the Hudson Bay railway should afford an opportumty to examine the rock cuts for a
_considerably greater distance to the north.

A Duilding stone 1ndust1y, per se, is carried on-only at Tyndall, where three com-
panies are actively engaged; but.development work is being done by Mr. ‘Joseph Bour-
geault on a fine grained Silurian limestone near Broad Valley, on the Inwood branch
of the Canadian Northern railway. It is proposed to market this stone under the
name “manatobite” for purposes of fine building and even for decoration, as it is said
‘to take a good polish, . Other deposits to which attention has been directed as producels-
of building stone within the narrower meaning of the term are as follows:—

(1.) The sandstones at the base of the Trenton series exposed on the shores and -
islands of Lake Winnipeg. This stone is for the most part very soft and friable, but .
it has a remarkable tendency to harden on exposure. -

(2.) Sandstones exposed in some of the ravines in the vieinity of Boissevain and
Delomme in the Turtle Mountain district. This stone is of fair quality, and has been
used for building purposes. .

(8.) Granite on the east side of Lake Wmmpeg, particularly .at Rabb1t point,
where claims have been staked. * Tairly good reddish granite can be obtained here, but
I observed none possessmg the requisite featules to l1ft in 1nto the class of monumental
gramte o '

(4.) A deposit of fine grained, b1u1sh and. wlntlsh anhydrlte, situated to the east-
ward of Gypsumvﬂle, in the northern part of the Provinge. The deposit.appears to be
-of considerable size, and the stone is of fine appearance; but the application of anhydmte -

.to purposes of decoration has not achieved much success.

The only serious production of building or ornamnental stone is confined to the
_mottled Trenton limestone of Tyndall, already referred to. This stone occurs in heavy’
layers of uniform quality, although two, types are recognized—the blue and the bufi.
The rock is quarried with facility; it can be easily worked, and its mottled aspect gwes
a chmactenstlc appearance to the many fine buildings for which it has been used in

1
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Winnipeg. This stone ranks high as a building material, and its fortunate occurrence
near the city of Winnipeg makes up in large part for the dearth of high grade stone

throughout the Province.
A large amount of stone is quarried in Manitoba for use in macadam and con-

crete; many -of the quarries produce rubble incidentally, and in some cases building
b]ocks are cut from the better layers., The more important of the quarries of this
class are as follows:—

Corporation of the City of Wlnmpeg,l Upper Ordovician limestone at Stony
Manitoba Quarries, Limited, § mountain,
" Manitoba Quarries, Limited, l

Winnipeg Supply and Fuel Co,, | Silurian l1m§stones at Stonewall.

Manitoba Quarries, Limited, Silurian limestones at Gunton.
TLake Winnipeg Shipping Co., Lower 'I'renton limestones at Big Island,
v Lake Winnipeg.
Lake Winnipeg Shipping Co., -Gueiss on east side of Lake Winnipeg:
Canada Cement Co., Devonian limestone at Steeprock on Lake
, Manitoba. , :
Moosehorn Lime Co., Devonian limestone east of Moosehorn.
Bowman Coal and Supply Co., Devonian limestone at Oak Point,. Lake
Manitoba, .

Trenton limestones are exposed at many points along the west shore of Lake
Winnipeg. I observed none particularly suited for high grade building stone, but .
I was much impressed by the possibility of quarrying excellent flagstone.

The Devonian limestones of Lake Manitoba and Lake St. Martin appear to be
very thin-bedded, and do not give much promise for the production of building
blocks. .

Silurian limestones are e}éposed at the north end of Lake Winnipegosis, at the
Grand Rapids of the Saskatchewan, and on Cedar and Cross lakes. Some of this

" stone is heavily bedded, and would malke excellent material for heavy engineering
works, as its crushing strength is remarkably high. On the other hand it js hard
and of a cavernous nature, which would serlously detract from its value as a
building - stone. .

Many exposures of Devonian lunestone oceur on the shores and islands of Lake
Winnipegosis. Considerable variation is to be observed in different localities both
ag to the quality of the stone and the nature of the bedding. . While no stone
emineptly adapted to building purposes was observed, there is no doubt that possi-
bilities of production exist at more than one locality.

Hard and reddish mottled Ordovician limestones occur along the line of the
Hudson Bay railway, to the northward of Le Pas, and the same type of stone is
encountered farther east in the vieinity of Fisher branch.” This stone would make
good rock-face work of rather unique appearance, but it is too hard and “plucky”
for cut stone. Certain of the beds are mottled in red and grey, and possess sufficient
hardness and fineness of grain to-be susceptible of a good polish. They might be
employed as marbles, but I fear that the ever-present tendency to plucking would
militate against their use for this purpose.

The basal member of the Cretaceous series of this district—the Dalota sand-
stone—is exposed on the Red Deer river, and, according to Tyrrell, on the top of
Kettle mountain, south of Swan lake. I have heen unable to locate any outerop
presénting commercial possibilities.

Strata occur in Turtle mountain, in the south of the province, and include a
bagal sandstone, which makes a fair quality of building stone. It has been quarried
for structural purposes near Boissevain and Deloraine.
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'ORE DRESSING AND METAi’;LURGICAL DIVISION.
i )
‘ A _ G. C. MAcKENzIE,
, " Chief of Division.

N

L.

During 1914 the staﬁ of this division has been augmented by the appomtment
of Mr. H. ©. Mabee, to the position of chemist.

Messrs. W. B. Timm and C. S. Parsons continued to act in their positions as
first and second assistant engineers, respectively.

In i\lay, 1 returned from Nelson, B.C., where I had 1es1ded since Octobe1 1918
—while in charge of the zine 111vest1gat10n for the Mines Branch.

During part of J uly and August, Mr, B. F. Haanel aud I represented the Mmes
Branch in Hartford, Qonn., during an oxperimental test run of the Johnsomn electnc
furnace. We were accompanied by Mr. O. 8. Parsons, of this division, and Mr. o’
A. Leverin, of the chemical division, who acted as assistants.

. In-October and November-—as a member of the special committee to report on -
the condition of the iron industry in Canada—I made a lengthy tour of United -
States iron and steel plants, for the purpose of. collecting = information -ith
respect to the use of beneficiated iron ores in that countly " I also represented the
Mines Branch at the annual meeting of the American Iron and Steel Institute, held
at Birmingham, Ala., October 28 to 81, 1914.

. Construction on the roaster buﬂdmg for the Ore Dressing Laboratories was
stzuted in "April, and completed in July. Installation of the Wilfley roaster and
équipment did not commence until November, owing to the delay of the manufac-
turers of the furnace in making shipment. '

The roaster building consists of a light steel and conuoated iron bulldmg, 60
feet long by 20 feet wide, 51tuated nbout 20 feet :flom, and at right angles to, the main
testing laboratory.

The installations in this building will- consist of an 8-foot Wilfley roaster, spe-
cially adapted for testing purposes, and a Dwight. and Lloyd duplex sintering pan,
mounted on trunnions.

The roaster and fans for the ore roaster and smtenng pan will be d11ven by -
nieans of a 35-horse power statlonmy engine.

Additional installations have been made to the equ1pmeut of the Ore Dressmg
Laboratory, consisting of the following :—

Oue Plumb pneumatic J]g‘, standard size.

One Plumb pneumatic ug, laboratory size.

One small, belt-driven air compressor, for supplying compressed air to the above

Two James automatic ore jigs, mounted in tandem.

One laboratory apparatus for cyanide agitation tests.

One laboratory apparatus for minerals separation flotation.




SESSIONAL. PAPER No. 26a

The followmg ores have been tested and reports made thereon, durlng the
calendar year 1914:— - ;

List or Ores TesyEp, 1914,
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Que......ovevvuvie oun.

. Weight.
' I\_R.sgf Ore, "TLoeality. Shipper. —_—
- N - Tons,| Ibs,
/7‘—-/ 21 |Iron, magnetite ......... Flower Station, IX. & P. R.|Thos. B. Cn,ldwell Esq .
’ . : R., Ontario............. Lanark, Ont ... ........[...... 280
~=-99 |Zine, calamine.. .. .. ".... |Hudson Bay mine, Deer PP, Horton, Esq., Salmo,
. gree1<, West Koutenay, ........................ 200
23 |Iron, magnetite-hem{»tite... Groundhog, Ont., Algoma]AlgomaCentral & H.B.R.R,
. distriet..........0o0lnn Sault Ste, Marig, Ont....| 15
% 24 |Alpminium, bauxite con- ,
N centrate .. ...... . «..|Northern Alwminum_Co.,(Northern Aluminum Co.,
: Shawenegan Falls, Qua..| Shawenegan Falls, Que ...... 500
.92 |Chromium, chromite ......|Province of Quebec........ Geological Survey, Ot;tawn,. 260
26, |Zine, zine blende. .. ... .....|Notre Dame Mine Co of David A. Poe, Xsq., Mont-
Portnenf, Que. . veal, Que............. .. ... 200
27 {Irvon, copper, magnetite,
chalcopyrite ....-...... Vancouver Island, B.C... R. R. Hedley, Iisq., Va.n-
cauver, B.C . PR P 12
=98 |Phosphorus, iron tailings .,|Moose mountain, Sellwood,|Moose Mountam, Ltd,,
Ont... . oovnen ou Sellwood, Ont....... . 5
20 |Titanium, ilmenits, ... ..., Canadian Mining and Ex-[W. S, Girard, Esq, Tor-
. ploration Company, Tor-| onto, Ont... .......... |..... 200
onto, [0
~—™80 |Zinc, zinc blende...... .... New Canadian Metal Co,,iS. S. Fowler, Esq., Rion-
Riondel, B.C,........... del, B.C........ vt L el 240
=31 (Sulphur, iron pyrites. Northein Pyubes Co.,North{Robt. K. Pa,mter, Esq.,
_ Pines, Ont..... ....... New York, AR N 1,000
=32 |Zinc-lead-copper, zine blen-
de, galena, chalcopyrite, . [Laurentide Mmmg Co.,|Stanislas J. Pointon, Fsq.,
Notre Dame des Anges,| Notre Dame dus Anges,
‘ Portneuf co., Que....... L I 4
33 Iron, magnetic iron sand., \Ta,tashlxwan, Snguenay co., Mines Bi'a,nch,b Ottawa ... | 8b

L
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IRON ORE,

A small shlpment of 980 pounds of iron ore was 1ece1ved from Mr. T. B. Cald-
well, Lanark, Ont. The ore was.taken from the stock. pile, and was supposed to be
an average sample.. The deposit is located.on lot 22, concession IV, township of
Lavant, county of Lanark, Ontario, near IFlower statlon, on the Klngbton and
Pembroke railway.

I'he ore consists..of a fine grained magnetite, massive, through w]nch 1s dls-_

seminated fine pyvites, hornblende, and calcite gangue.

The ore was crushed to pass through a 100-mesh Sturtevant screen. A ‘head
sample was obtained by passing it through a Jones riffled sampler. ' The remaining
material was emptied into a push feeder and fed automatically to the Ullrich four-
pole magnetic' separator. Wet séparation was employed. The current strength on
.the ‘machine was 4.5 amperes. Six products were obtained: four of concentrate (one
from each ring of the machine) and two of tailing. The various products were
dried, and samples taken for analysis. IFrom the results obtained the table given
helow was compiled :— o ) :

\

Head sample analysis—

Insoluble,. v oo v v vVt v v e ey e e el e 10.35 ‘per cent
B =) < T 58.6
PhosplloruS.. .. vv vr e av wn s v s eee ae e 048 ¢

SUIDHUT. . vh vv ve vn ee ve he vt ae e e e e e e 248 ¢



-

0

MAGNETIC CONCENTRATION OF MAGNETITE FROM FLOWER STATION, K. AND P. R. R., ONT.

Combined .
Weight. Averaged Analysis. weight. Cale. Average Analysis.
Percentage - Percentage
Product. —_— of — of
. crude ore. . crude ore.
Th. oz. % Insoluble.| % Fe.l| 4 P. | %4 S.| 1b. oz. % Insoluble.| % Fe.l| % P. | % S.
Concentrate from No. 1 Riﬁg ............... 86 14 3305 8§75 | 647 ] °023 | -211 ]l
Concentrate from No. 2 Ring............... 81 2 30-87 867 | 647|019 212 || .
i k235 3 89-48 9'34 | 64°2| "022 | 219
Concentrate from No. 3 Ring......c..uevet. 80 0 22-83 876 | 64:9 | -022 | -220 |
Concentrate from No. 4 Ring............... 7 3 2:73 28-91 | 48°1 042 | 369 {)
Tailing from RIngs. ..coeeiien coveniinnnn. 12 14 4:90 71-43 97| 175 | 1°00 .
. 27 10 10 51 7339 9°21-183| 1°05
alling. .. oo it e 14 12 561 75 11 S-7 | 180 | 1°10 ¢
Totals and averages........coeeueunne.. 262 13, 99°99 .....iiiii ] aei | veanefee enn 262 13 99°99 16 07 | 58-45 "039 306

e9g ‘ON Y3dVd TYNOISSaS
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The units ot elude 1equ11ed per unit of concentrate:—— .
649 — .
————1-1 ) : !
e N _

The percentage of iron in the crude saved in the concentrate :—

100 by 64.2

T W TS I T I A7

58.45 by 1-16 04..69 per cen ' .
Units of tailing made per unit of concentraté 0-16.

The percentage of iron in the crude lost in the tailing:—
100 by 9-2 by 0.16

58.45 by 1-16
Tons of concentrate made per, ton of crude=0-895.

Calculations of iron saved from actu'll weights and analyses :—

==9.17 Aper cent

2352 by 64-2 by 100 - =08.8 per cent of the iron in the crude saved i in the

o 262-8 by 58-45 concentrate
276 by 92 by '1'00  ==1.7 per-cent of the iron in the crude lost in the
2628 by 58 L tailing.

From the above table it W111 be noticed that the concentrate from ring No. 4
shows an analysis of 1nso1ub1e, -98-91 per cent; Te., 48. per cent; P., -042 per cent;
8., -869 per cent. By raising this ring, a concentrate could ‘be obt'uned similar to
that from the first three rings. Tour important adjustments of the separator on
which the results of the test largely depend are the amount of the feed water used;
the rate of feed; the distance of the rings from  the feed, and the strength of the
current on the fields. There was not sufficient ore to make .accurate adjustments
and obtain the -best results. A run of this ore using the Grondal wet magnetic
eramtm would give a comparative test of the e{ﬁmeney of the two machines.

TDST No. 22

ZINGC ORE.,

A shlpment of 200 pounds of ore was received from Mr, P. T. Hmton, of the - -
Hudson Bay mine, Salmo, B.C. The ore was taken from the m1ne workings, 166 feet
below the surface.

The ore is a zing silicate; ‘associated with it are small amounts of, possibly lead
silicdte and considerable limonite. Analysis of the ore shows it to contain silver and
gold in small quantities. The minerals are Vely closely dlssemlnated, making it very
difficult to obtain a separation.

Expenments were conducted to effect a'wet concentlatlon by the use of hydraulic
classifiers, jigs, and Wilfley tables. A small amount of the fine limonite was washed
away, raising the zinc content five per cent; and decreasing the iron content by a
similar amount., With this one exception, no concentration was obtainable, due to the
closely disseminated character of the mineral constltuents of the ore, and to no marked
difference in their specific gravity. :

Experiments were also conducted to effect a dry separation on the Huff electlostatlc
separator., The results obtained were not satisfactory. -

\

Llectrostatic Sepamtion after Flash Roa.;‘ting

- Seventy pounds of the ore were taken, and crushed in the laboratory jaw crusher,
set at Z-inch opening. The material from the crusher was passed over a 10-mesh
Stultevant scleen, the oversize fed to rolls, set at } mch opening, and passed over the
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10-mesh screen. The oversize from this second screening was returned fo the rolls,
set at fo-inch opening, and passed over the 10-mesh screen. The crushed ote through
10-mesh was sampled by passing it through a Jones rifled sampler. During this
operation, it was noticed that a concentration had taken place, the oversize on the 10-
mesh screen appearing to be a high zine product, low in iron. This point is of
importance in the dressing of the ore.

. The crushed ore through 10-mesh was divided into two halves. Omne portion was
given a flash roast, and sized on Sturtevant 16, 20, 80, and 50-mesh screens. The sized
products were treated separately on the Huff electrostatic single roll separator.

Head Analysis before Roasting: Zn, 84-16 per cent; Fe, 10-7 per cent; Ag, 1-2
oz.; Insoluble, 24-50 per cent,

HREAD.
‘Weight. Analysis, Contents.
Sized Percentage of
Products, roasted ore
1b. oz. % Znm. % TPe. 1b, Zn. b, Fe.
- 10 4- 16..,. 9 0 2851 43-30 80 3897 0720
- 16 + 20.... 3 12 1188 40°44 92 1-516 0318
- 20+ 30.... 4 5 1366 3900 10:0 1-683 0°432
- 30 + 50.... 3 14 12°28 36 41 125 1411 0°484
- 60 .... ... 10 10 3366 2997 16°2 3-184 1721
Totals and
averages..| 31 9 9999 87:04 11-64 11-691 3675

Loss in weight by roasting is, approximately, 8 pounds.
Analysis of roasted ore shows an increase of: Zn, 8 per cent;-I'e, 1 per cent.

~ZINC PRODUCT.

‘Weight. Analysis. Contents.
Sized * Percentage of .
Products, | ———— roasted ore,
1b. 0z, ¢ % Zm. % Te. Ib. Zn. b, Fe.
- 10 + 16... 8 0 8889 4406 67 -3:626 0536
- 16 4- 20... 3 0 80°'00 43°06 L, 17'3 1-292 0°219
- 20 4 30... 2 6 5507 4426 b7 1'0561 0°135
- 30 + 50... 2 10 6774 4044 83 1134 0218
-80 ... .. 8 14 83:53 2958 158 2:626 1-402
Totals and . . ——
averages. | 24 14 78:81 3870 10°1 9527 2510
A Average analysis of zinc product: Zine.. .. .. .. 88.70 per cent.
Iron.. .. .. .. 101 «
Recovery of zine values in erude ore.. .. .. .. .. .. 82.3 “ -

'

s
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IRON PRODUCT. '
. Weight. "Analysis. Contents,
Sized B . Percentage of o :
.~ Products. - 1oast:ed ore. - —_—
1b, oz. % Zn, (- % Fe | b Zn b, Te.
~10+16.... 1 0 111 3218 | 168 0322 0168
- 16 + 20... 0 12 - 20°00 4 2978 190 0°233 0:143
- 20 + 80.... 1 15 4493 . . 32'18 , 162 0°623 - 0'314
- 30 +50.. 1 4 822 2596 22'7 0326 0284 . |
~50.....000. 1 12 1647 2496 223 0437 0:390. -
Totals and . : ' :
averages. . 6 11 L2119 ©.29:01 19°4 1940 1:299
' Average analysis of iron product: Zine.. .. .. .. 29.01 pér cent. :
: Iron.. .. .. .. 194« - .
ch values of crude ore in iron product.. .+ . ..o 16.6 “«

Magnetic Sepamiion after Roasting m Reducing Atmosphere.

A portion of the ore through 10-mesh was given a 1educmg roast, and, sized on a
" Sturtevant 40-mesh screen. The sized ploducts were treated separately on the Ullnch

magnetic separator.

Head Analysis before Roastmg Zn., 34. 16 per cent; I‘e., 10.7 per cent; Ag., 1.2
ounce; Insoluble, 24-56 per cent.

HEAD.

. Weight. - Analysis. ‘ " Contents.
Sized . Percentage of ’ :
Produets. roasted ore.
1b. oz % Zn. % Fe. 1b. -Zn. 1b. Te,
+40...en| 1L 8 66°67 39°84 94 1589’ 1081
— 40,00, b 12 - 3333 32°6b 162 ,1'872 0°874
Totals and : o . . )
averages., . 17 4 100°00 3742 11°3 64564 1955
. ZINC PRODUCT.
! \Veight. ’ Analysis, Contents.
Sized . - Percentage of -
Products. e roasted ore. -
Ib. . o % Zn. % TFe. b, Zn. b, Te.
) X
- . F
4+ d40.....s. 8 0 6957 4246 . 51 3396 0432
~ 40......... 3 0 52'18 36°20 70 1086 0-210 |
. Totals and
averages.. 11 0 . 6377 4076 . b8 4482 0642
A , '

: ' i
Average analysis of zine product: Zine.. .. ... ..

Recovery in zine values incrude OYe.. «. o+ o4 ..
Iron content of crude ore in zine produet.. .. ..

Ivon. .

40.75 per cent.

... U8 ¢
69.4 «
32.8 “
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' IRON PRODUCT.

Weight. ’ Analysis, ' Contents,
Sized Percentage of
Products. {——-— roasted ore, : —_—
_1b. o % Zn. | % Fe, b, Zn. 1b. Fe.
+40i......en. 3 '8 3043 3380 15°8 1+183 05563
—40.......... 2 12 4782 2616 12:4 . 0°719 0341
Totals and
averages. . 6 4 3623 3043 143 1:902 0894
Average analysis of iron,product: Zine.. .. .. .. 80-43 per cent.
. Iron.. .. .. .. 148 ¢
Zine content of crude ore in iron product .. .. .. 29.5 “

From the tests conducted on this ore the following conclusions have been arrived
at:— ’

First.—The mineral constituents of the ore being so intimately mixed, and the
slight difference in their specifie gravity, make it difficult to obtain a wet concentra-
" tion by jigging and table concentration. .

Second~—A concentration is obtained by sizing. It would probably not be advis-
able to make further sepaz;ation of the sized products under 80-mesh.

Third—By roasting, the water is driven off, the limonite is converted, in one
case, into hematite, and in the other, into magnetite; hence the head samples of the
roasted ores show an increase of approximately 8 per cent in zine and 1 per cent in
iron.

Fourth.—The greater portion of the iron content is contained in the material
through 80-mesh. This proportion could probably be increased by roasting the lump
ore and crushing afterwards. The particles of iron would not have the tendency to
attach themselves to the zine particles, which takes place in roasting the crushed
material,

Fifth—By careful manipulation and adjustment of the electrostatic separator,
the separation of the material through 80-mesh could be improved upon. There was
no marked difference in the appearance of the two products, and we were unable to
have analyses made, as the tests were conducted to determine the grade of the pro-
duets and adjust the separator accordingly.

Sizth—Dry separation on this portion given the reducing roast was not adapted
to this ore. A better separation could be obtained by wet magnetic separation. The
. fine zinc particles were drawn over with the iron. This would not occur to such an
extent by wet separation, as was demonstrated by taking a portion of the iron product
submerging it in water and pulling out the iron with a horseshoe magnet. A fine’
zine product remained, representing approximately 50 per cent of the original portion
experimented with in this manner. !

Seventh.—A portion of the sized products was taken, submerged in water, and
subjected to a violent agitation by a propeller. It was found that the iron content
could be reduced to 10 per cenf, with a considerable loss in zinc values, in washing
off the iron.

26a—63%
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Bightlh.~—A. portion of the original shipment remains, on which a test will be
. made along the following lines, namely: the.ore will be calcined to convert the iron
into the ferric state, crushed to pass through 10-mesh, violently washed to free the
Jiron from the zinc particles, and the entire product run through the wet magnetic
separator. ’ o ‘ :
) TEST No. 5.,

Zine Ore (Calamine) from Hudson Bay Mine, British Columbia.

This is a. continuation of test No. 5, the results of which are contained in the
Summary Report for 1918, - .

A portion of the ore was taken and crushed in the laboratory crusher and rolls
to pass through a 4-mesh screen. The crushed ore was mixed with 5 per cent of its
weight of powdered coal, and roasted to convert the non-magnetic iron oxide into the
‘magnetic oxide. ‘The roasted ore was washed to free the particles of iron and zine
adhering to each other, and the total product run through the Ullrich wet magnetic
separator. The résults obtained are tabulated below:—




MAGNETIC SEPARATION OF ROASTED ORE.
Current strength: 2 amperes at 60 volts. Distance of rings from feed plates = § inch.
Analysis. X Contents. ) Concentration.
. Percen- —_ —_—
Product. vzlelﬁ;g: tage |,
p "| weight. per cent. oz. pounds. oz per cent.
Zn. Fe. Pb. Ag. Zn. Fe. | Ph. |. Ag. Zn. { Fe. Pb. Ag.
............................... 26-0 78'8 | 3045 9-67 4-30 106 7917 | 2514 ] 1-118 0138 90°0 574 57°9 95-2
.................................. 2:8 85 17°00 | 30-66 645 0°50 0-476 0-859 | 0-181 0007 54 196 94 48 |
SHmeloss.cooee o vh vevin viin veenen 42 12:7) 957 2388 15°05 |........ 0°402 1 1°003 | 0632 ].... ... 46 230 32'7
Heads. ..... «.oocooi0 coviiotn 330 10070 | 2665 | 13°26 585 0°°8 | 3795 | 4376 | 1631 ‘0145 | 100°0 1000 | 10070 | 10070
\
Tons of zinc concentrate per ton of crude=0-788S.
Analysis of zine concentrate=Zinc :—30°45 per cent.
_ n " Iron:— 9°67 "
n n Lead:— 4°30 " .
" " Silver :—106 "
Recovery of zinc values of crude in zinc product. =90.0 per cent.

Iron content of crude removed. —=42.6 “

Recovery of lead values of crude in zinc product. =57.9 “

Recovery of silver values of crude in zine product=95.2 i

€93 "ON HIdVd TVYNOISS3s

LEOdHY AgVANAN

G8/




86, S MINES BRANCH
: o 5 GEORGE V, A. 1915
. . .. Tasr No. 23‘.‘ '
THE CO\IGDI\TRATIO\ OF LOW GRADE IRON ORES OI‘ GROU\IDIIOG, DISTRICT OI‘ ALGOMA,
0 . ' PROVINCD or ONTARIO,

I ntroductm 9,

In the autumi of 1913, apphcatmn was réceived by the D11ector of Mmes Branch
from Mr, John A. Dresser, manager of the Tands Depaltment of the Algoma Central
and Hudson Bay Railway Co., and of the Algoma. Eastern Railway Oo, asking for
a series of tests on a sh1pment of -ivon ore from the Companys mining claims
situated at Groundhog, in the District of Algoma, in the Province of Ontario. -

As this ore 1ep1esented a distinct class:of which there are other similar occur-
Tences in the province, the Mines Branch decided to make a series of tests on a
: ca1load of 15.tons of the ore, wh1ch was received in Novembe1, 1913,

" The ore was taken from the surface of the.deposit, and consisted of bands of
magnetite, hematite, and jasper;;the bands ranging from one- half inch in thickness
down to a very small hactmn of an inch.* The shipment showed an average -
analysis of 85 per cent iron,; with only traces of . sulphur, phosphorus, and ‘other
impurities: . It was therefore a questmn of raising the metalhc eontent and not one
of the elimination of impurities. .

~:On a 35 per.cent e head analysis, it was found that the ore contamed 265 per
cent Fe as’ magnetlte, and 8+5 per cent Fe as hematite, or 75:8 per cent of the iron
content ‘was in the form of magnetlte, and 242 per cent was in the form of hematite,
Ll‘hls point is worked out in detail in the report.) Theoretlcally, ‘the best poss1ble
extraction by magnetic concentration would ‘be 75.8 of the iron content. _This is -
supposing the magnetite and hematite pa1‘t1eles to be free, which is the case with the

‘ove, as these two minerals ave in' distinet bands. - Should the magnetite and hema- -
tite particles occur closely associated with each other, it would be -possible to obtam,

" theoretically, a. higher extraction, than 15.8 per cent of the 11on content by magnetic
‘concentration. J

The banded stmctme of thls deposw is shown cleaﬂv in the cross—sectlon given

““below.

E I‘1om this cross- sectlon, drawn from a typlcal speclmen, it will be noted
that” the magnetite occurs in some cases in bands almost pure, replacmg the jasper,
in others mixed with the jasper forming the band, and i in other cases finely dissemin-
ated through the jasper band. The hematite. occurs in very thin layers along the
‘p.ntmo of the bands. Several other points are also noticeable: namely, coarse crush-
.ing will free the larger bands of magnetite from tlie gangue; but as these magnetite
bands contain ¥arying proportions of magnetite, a high concentration camnot be
looked for. Coarse. crushing will . not free the thinner bands of magnetlte, nor the-

‘\hematlte along the parting of the bands, as this hematite is, in most cases, ﬁrmly
attached to one of the walls. All thes¢ points, which are demonstrated clearly in the
concentration tests following, confirmn the fact that, for a good recovery of the, iron-
content in this ore, fine cmshmg or grinding is necéssary To what stage crushing
-and grinding should be carried is also demonstmted clearly in the concentration .-
tests following. :

Uoncentmiwn

The tests conducted were carried on undel the following methods of plocedme —

(1) Coarse crushing, followed by dry magnetic concentration of the sized pro-
ducts; dry magnetic concentration of the re-crushed middlings from the coarser
sizes; jig concentration of the dry separator middlings from the re-crushed middlings
and from the finer sizes and table concentration of the fines.'. ' .
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(2) Coarse crushing, followed by jig concentration of the sized products.

(8) Coatse crushing, followed by fine erushing in rolls; dry magnetic separation
followed by jig and table concentration of separator tailings.

The object of the first two tests was to determine whether a commercial and
economic product could be obtained, suitable for blast furnace use, without fine
grinding, which would necessitate briguetting or sintering. The latter two tests were
conducted to determine the maximum recovery, and a comparison of results with the
fivst two tests from which the feasibility of the various methods of concentration can
be arrived at.

\

Test No. 1.

Preliminary test by coarse crushing, sizing, dry magnetic concentlatlon of sized
products, dry magnetlc concentration of re-crushed separator middlings from the
coarser sizes, and jig -concentration of separator middlings from re-crushed
middlings, and from the finer sizes.

Approx1mately, 2 tons of the ore were taken and crushed in the jaw m,usher get at
1-inch opening. Trom the jaw crusher the ore was elevated to the bins, from which it
was fed automatically to a set of Sturtevant rolls, set at -inch opening. TFrom the
rolls it passed through a Vezin sampler set to cut out a sample of ¥ of the feed unto
a Ferraris screen fitted with 1-inch and 2-inch circular aperture screens. The oversize
-+ 1 inch was re-crushed in the rolls, and passed over the screen until the entire lot,
with the exception of the sample, passed through the 1-inch screen. From this operation
the sizes — 1inch -}~ % inch and — % inch were obtained. ‘

The ¥erraris screen was fitted up with 3-inch circular punched and %-inch straight
glot screens and the — #inch material was passed over the screens, from which the
sizes — % inch - § inch, — % inch -} % inch and — % inch were obtained. The screen
frame was fitted up with 3 mch and 4% inch dJagonal slot screens, and the — % inch
material was passed over the screens, from which the sizes— % inch - 3 1nch — %
+ 5 inch, and — v inch were obtained. :

} . . . [ ) .
The following screen sizes were made for concentration on the dry magnetic
separator:—

' Percentage
Screen, . Weight. hs;l Analysis,

weight.
Sizes. ’ Pounds. Pounds. % Te.
=108 L, e . B70 , 19°8 . 3505
LA e, e 772 ' © 268 3376
AR DU 579 201 84°40
%"+ RO , 404 140 - 8500
- ]:,;%316” ............................... ggf ) gg - gi%B
YD eecerceteees et it atec e inaen . *10

Totals .....ce. ... .. PRI 2,881 100°0

Analysis of head sample from the Vezin sampler showed it to contaln 35.10 per
cent Te.

)
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The following deductions were made from the analysés of the screen ‘sizes 'to,
determine the per cent Fe, as magnetite, and the per cent I'e, as hematite :—

Analysis. " Contents..

. Screen Sizes. © | Weight. 9% Fe O. ‘ Fe O. )

————| % Fe,0,. - - Te,0;.
% Te. | % TeO.| | Te Te O.
=1 B 570 | - . 90 11°6 379 "51°300 66:120 | 216°080
- " LT . T72 8-8 113 35°1 67°936 87236 270972
=3 579 86 111 369 49794 64269 218651
-3 e . 404 86 111 377 34°744 44844 152°308
=¥ 272 .82 10'6 378 22°304 28560 101-456
AR TRRTEPRRI 284 86 109 36°6 24140 | 30°956 | 103-944
Totals and .

averages...| . 2,881 8‘685‘ 11-176 36°736 250218 321985 1058361

. The atomic weight of Fe is taken at 55.9.\
The atomic weight of O is taken at 16.0.

. T'rom the above table the average analysis shows the ore to contain 11.176 per
cent. F'e O and 86-786 per cent'Fe,0,, Magnetite has a chemical composition of (IFeO.
Te,0,), hemqtlte has a chemical eomposition of Fe:0:. Therefore the 11-176 per cent
FeO will. require 24.839 per cent I'e:0s leaving 11.879 per cent FeO as hematite.
That is 8-685 per cent Fe -}~ 17-378 per cent Fe == 26-068 per cent I'e occurs as
magnetite and 8-8311 per cent IFe' occurs as hemadtite, giving a head analysis of
84874 per cent Te,

75.82 per cent of the iron content is in the folm/of magnetite,
Y 24.18 « « « A « hematite.’

\

- From these deductions it will be seen that the maximum recovery of the iron
content by magnetic separation, provided the - particles of magnetite are entirely
freed, is 75-82 per cent. The finer the ore is ground, the nearer the approach to this
maximum recovery of the magnetite is obtained, but the greater the loss of hematite
by sliming in the retreatment of the tailings from the magnetite separation. As the
magnetite bands vary in their percentage of iron content. it is impossible to make a
high grade magnetic, product by coarse crushing, without losing a high percentage
of the magnetite in the tailings. TFine grinding is necessary to free the hematite
from the gangue; although too fine grinding permits a high loss of hematite values
in slimes. .These are poinis to-be considered in the concentration of this clags of ore.

D'ry magnetic separation of the sized material, 1 + 37—

Current strength on rectifying magnets, 6 amperes at 110 volts.

.« « drum “ 80« 10
Tlead sample, Weight, 82 lb. Ana]ysm, 35.05 9 Ie.
Coucentrates, « 93 1b. ¢ 48.90 9, Fe.
Middlings,. “ 288 1b. “  32.70 9 Fe.

Tailings, ) “ 51 1. = % 20.90 9 Fe. ‘-
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Dry magnetic separator of the sized material—3” + 3/—
Current strength on rectifying magnets, 6 amperes at 110 volts.

“ “ drum « 30 “ 110«
Head sample, Weight, 68 1b. Analysis, 83.75 9, Te. -
Concentrates, “ 160 1b, “  48.70 9, Te.
Middlings, “ 445 Ib, “ 31.15 9, Pe.

Tailings, “« 87 1b, “ 21.50 9, Fe.

Dry magnetic separation of the sized material, — 3" + 3"—
Current strength on rectifying magnets, 6 amperes at 110 volts.

“  «"  drum “« 95« 110 «
Head sample, Weight, 4 1b. Analysis, 34.40 9 Fe.
Concentrates, “ 119 b, v« 52.60 95 Fe.
Middlings, “ 371 1b. «  g1.75 g Te.

Tailings, “ 89 1b, “ 20.15 9, Fe.

Run No. 2—Products mixed and run over separator— _
Current strength on rectifying magnets, 6 amperes at 110 volts.
({3

“ drum ’ “ 380 “ 110 “
Concentrates, Weight, 190 1b. Analysis, 48.00 ¢ Fe.
Middlings, “ 807 1b. “  927.10 9% Pe.

Tailings, “ 55 1b. “ 19.50 ¢, Fe.

Dry magnetic separation of the sized material, — 3 + 3" —
Current strength on rectifying magnets, 6 amperes at 110 volis.

[ [11 drum [11 20 4 110 13
Head sample, Weight, 4 Ib, Analysis, 35.00 9, Fe
Concentrates, “, 75 1b. « 54.90 9, Fe. -
Middlings, « 938 1b. «“ 38.20 9, Fe.
Tailings, “« 75 1b. “  90.90 9, Fe.

Run No. 2—Products mixed and re-run over separator— -
Current ‘strength on rectifying magnets, 6 amperes at 110 volts.

[11 [{3 drum [ 25 113 110 . 113
Concentrates, Weight, 121 1Ib. Analysis, 51.40 9, Te.
Middlings, “ 206 1b. “  98.85 9 Fe.

Tailings, “ 43 1. “ 20 35 9, Fe.

Run No. 3—Products mixed and re-run over separator—

Current strength on rectifying magnets, 6 amperes at 110 volts.
« 7o« drum “ 80 “o110

Concentrates, Weight, 145 Ib. Amnalysis, 49-64 % Fe.

Middlings, - “ 168 1b. “ 26-86 % Fe.

Tailings, - « « 40 Ib. “ 920-04 % Te.

Dry magnetic separation of the sized material—3” -~ 5"—
Current strength on rectifying magnets, 6 amperes at 110 volts.

, 143 13 dl‘um 13 15 14 110 113
Head sample, Weight, 3 1b. Analysis, 34 28 9, Fe, ’
Concentrates, “ 87 1b “  57.92 9, Pe.
Middlings, . “ 140 1b. “ 37.58 9, Te.

Tailings, “ 86 1b. “ 2340 9 Te,
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Run No. 2—Products mixed and re-run over separator—

Current strength on véctifying ‘magnets, 6 amperes at 110 volts.

[T ; “ o . drum- ) “« 20 &« 110 ) 12, I
Concentrates, Weight, 58 Ib,- Analysis, 54:70 % Fe, " . :
Middlings, “ 122 1. 0« 32.60 9, Fe,

Tailings, “ 56, “ | 921.00 % Fe. o

. Run No. 8.—Products mixed and re-run over sepamtor—

. Current strength on rectifying magnets, 6 amperes at 110 volts

« S« drum S 98 ' L« 110 ¢ ,
Concentrates, Weight, 87 .1b. Analysis, 52.2 % Fe.
Middlings, C¢ 104 1b. “ 286 9, Fe,
Tailings, “ 42 Th. e 19-0 "9, Fe,

Run No. 4.—Products mixed and re-run over separator—

- Dury- magnetlc separation of sized material, —

(;uuent strength on rectifying magnets, 6 amperes-at 110 volts,

113 dl‘um . 113 30 . 113 . 110, {1
Concentrates, Weight, 94 1b. Analysis, 50-8° % Fe. -
Middlings, " « 91l % 900 g T
 Tailings, « 36 Ib. « 185 g Te,

N/

This size was not run over the separator in conductmg the preliminary test, but

in the final test the iollowmg 1)1oducts were obtamed from which the separation can
be figured :— .

drew out 97 pounds of dust; the greater p10p01-t10n of wlnch was deppsmcd in the

- Current stlength on rectifying magnets, 6 amperes at 110 volts.

‘e “oo drum 20 “ 1o«
Rate of feed, 1,875 tons per hour. '

' Head sample, We1ght 67-5 1b. Analysis, 85.67 % Fe.

Concentrates, “  258.0 b, - “ 53.18 9 Fe.
, Tailings, “826:5 1h. « 23.75 9, Fe.
Tn the operations of the separator, the suction fan in connexion with the machme

" dust collector.

Dry magnetic separamon of re-crushed mlddhngs

bins from which .they were fed to the rolls set at § v opening.- TFrom the rolls the

The dry separator middlings — 17 -+ $ and — ¥/ + 3" were elevated to “the ore

re-crushed middlings passed tlnough the Vezin samplel unto the Ferraris screen
fitted with 2” straight slot and 3" diagonal slot aperture screens. The dry separator
middlings —3” + -’~”,we1e elevated to the ore bins from which they were fed to the
rolls set at 7" opening. Fiom the rolls the re-crushed middlings passed through
the Vezin sampler unto the Ferraris screer. A sample of 124 pounds was cut out
by the Vezin sampler representing the average of the re-crushed mlddhngs The
oversize from the 3" screen was passed through the rolls unt11 all the material passed
tlnounh the 37 screen apeltules

The sereen frame was fitted up " with %” and " dmgonal slot apertme screens,

and the material passed over the scréens from which the sizes: — 3’3", — 3"+4”,
and-— f5” were obtained.

Head sample, Weight, 124 1b. - Analysis, 32.1 9, Fe.

Size — 37" 1. "Weight, 890 1b. Analysis, 30-2 Te.
Size — é" —+ 11*" Weight, 252 1b. Analysis, 80-7 9 Fe.
Size —fg’’. Weight; 206 lb. Analysis, 81-5 9 Te.
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Dry magnetic separation of re-crushed middlings, Size —23”+3"—
Current strength on rectifying magnets, 6 amperes at 110 volts.

“ «“ drum ¢ .2 ¢ 110 ¢
Head sample, Weight, ... 1b. Analysis, 30-2 % Fe.
‘Concentrates, “ 27 Ib. “  52.6 9 Te.

Tailings, “ 956 Ib. «  34.4 9, e,
Tailings “ 108 1b. « 917 9 Fe.

The ml(fdllngs from this run were re-passed over the sepalatm with the amperage

on drum magnets increased to 380.
Concentrates obtained, 64 1b. Analysm, 44.0 9, Fe.
Tailingy «“« 7 185 1b. “ 30.0 % Fe.

Dry magnetic separation of re-crushed middlings. Size — 3 4+ —
Current strength on rectifying magnets, 6 amperes at 110 volts.

13 “ drum « 20 14 ’ 110 o«
Head sample, Weight, ... 1b. Analysis, 80-7 % Fe. N
Concentrates, “ 46 Ib. “  51.8 % Fe.
Middlings, .’ “ 108 1b. “ 32.5 9, Fe..
Tailings, “ 92 b, “  19.5 9 Fe,

The middlings from this run were 1e-passed over the separator, with the amperage
. on the drum magnets increased to 80.

Concentrates obtained, 35 lb. Analysis, 40-9 9 Fe.

Tailings 70 1. - ¢ 2911 %, Fe.

The results obtained from the se¢ond concentration of the middlings show that
this operation is not practical, so that the products were re-mixed to form the
middlings from the first operation. .
Dry magnetic separation of re-crushed middlings Size — Pyl —

This size was not run.over the separator in conducting the preliminary test, but
in the final test the following products were obtained from which the separation can
be figured :—

Current strength on rectifying magnets, 5 amperes at 110 volts.

N

« drum “ 28 « 110«
Head sample, Weight, .. Ib. Analysis, 33.48 9, Te.
Concentrates, “ 64 1b. “  50.95 9 Fe.
Tailings, o« 99 'Ih. “  24.45 9, Fe.

JIG CONCENTRATION OF DRY MAGNETIC SEPARATOR MIDDLINGS, -

Size, —-inch 4~ f5-inch. Weight, 837 pounds—.

The separator middlings from this size and from the re-crushed middlings of the
coarser sizes, were mixed, sampled, and 40 pounds taken for a jig test on the laboratory
Richard’s pulsator jig.

Head sample, ' Weight, .. Ib. Analysis, 28.7 % Fe.
Tailings obtained, “ 30 1b. « 21.9 9% Fe.
Concentrates obtained, ¢ 10 Ib. « 51.7 9, Fe,

Size, —4-inch -+ Ts-inch. Weight, 156 1b.—

The separator middlings from this size and from the re-crushed middlings of the"
coarser sizes were mixed, sampled, and 86 pounds taken for a jig test on the laboratory
Richard’s pulsator jig. ~ -

Head sample, Weight, .. Ib. Analysis, 27.3 9% Fe.

Concentrates obtained, -9 1b “  51.6 % Fe.

Tailings “ “ 27 1b. “ 19-4 9, Fe. S
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Size, —~Jv-1nch No test work was done on the separator tailings from this size in
conductmg the preliminary test, but in the final test these taﬂmgs were sized, the
_coarser sizes were jigged, and the fines treated on tables

JIG CONCENTRATION. OF’ DRY MAGNETIC SEPARATOR TATLINGS.

The separator tailings from the coarser sizes, —1-inch - §-inch; —1-111011 -+
3-inch and —%-inch - 4inch were crushed in rolls set at #5-inch opening and sized
on Ferravis screens 3-inch and. fs-inch.’ To the sizes obtained, were added the
separ ator tailings, — 1 —{- 3-inch; — §-inch - %-inch and —i%;-inch, A 1)01’51011 of the
sizes were taken for a jig test on the labomtory type Richard’s pulsator jig.

Size, —}-inch - 4-inch: 100 pounds were taken for a test on the laboratory-jig.

Head sample,- Weight, .. Ib. Analysis, 22:0 9% Fe. / T
. Concentrates obtained, “ 27 1. “ 7 43-2 9 Te.
Tailings & 1 14.8 % Fe.

Size, —?g—inéh -~ f-inch: 71 pounds, were taken for a test on the laboratory jig.
Head sample, Weight, .. Ib. Analysis, 20-2 % Ie. .
Condentrates obtained, ¢ 20 1b. “ 365 9% TFe.

Tailings o o« 51 1b. “ - 18.7 9, Fe.

Size, —s-inch: No fu1the1 test wmk was done on this size.' Analysis of tailing
sample, 21.4 9% Fe.

Anal,/szs of Dry Magnetic Separator O’Oncentmtes, Middlings, and Tailings, from size
—3- mch + fs-inch to determine Magnetite and I ematite C’ontents ’ |

Analysis of Conceéntrates: 18.0 % FeO; 52.7. % I‘e ,0,; 50.8 % Fe. The 18.0 % |
FeQ requires 40-0 9 Fe:0, to -form - mag'netlte 52.7 .9 Te,0. —40-09, TFe,O,
_12 7 % TFe0, in form hematite. The oxides reduced to their metallic content
give 18- 9, Te as FeO, and 28-0 % Fe as Fe,0: or 41.9 9% TFe as magnetite and
8.9 % Te as Fe,0, in foun of hmnqtlte a total of 41 9 4 8.9=158.8 % Fe,

82 5 9% of the iron content is in the form of magnetite. ) o
759, e « “  Thematite.

Analysis of Middlings: 57 9 FeO; 82.8.9 Fe,0;; 27-0 9% Fe. The 5.7 9% Fe®
1equii'es 12-7 9 Fe0, to form:magnetite. 32-3 9 Fe,0, — 127 9 Fe,0, = 19-6 %
Te,0; in form of hematite.

) The oxides reduced to their metallic content give 4-4 % Fe as FeO and 8-9 ¢, Fe
“as Fe,0, o1 18-8 9% Te as magnetite and 18.7 9% Fe as Fe,0, in form of Liematite a
total of 18.3 + 13.7 = 27.0 9, Te. '

49.9 9% of the iron conteut is in the form of magnetite.
507 % « " “  heinatite.

. Analysis of Tailings: 2.4 9 FeO; 23.7 9 Fe,0,; 18-85 9% Fe. The 2.4 % FeO
requires 5-3 9% Fe,0, to form magnetite. 238-7 9% Fe,0, — 53 % Fe,0, = 184 9,
Ie,0, in form of hematite. .The oxides reduced to theu' metallic content give 1.9 9% -
Te as FeO and 3:7 9, Fe as Fe,0, or 5-6 9, Fe as magnetite and 12-9 % Te as Fe,0,
in form of hematite, a total of 18 59, Te. : : ! )

80-3 9% of the iron content is in the form of magnetite.
697 % L Lo« “  hematite.
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Table showing the distribution of magnetife and hematite in the products from the
dry magnetic separation of the size, —%-inch - #-inch

<
Analysis. Contents, . Percentages.
: 3 o I -
Concentration Products. {Weight.| O ; . o lug |8 |wd |2
’ 28 | 29| £ g |82 e |88 | g4 |2
82 | g B | £ |BES|EEE 85| BE | as
By ] = 7] SP AOLB| @5 (] gH
% o5} = o) =1 m = s =g
Pounds.| 9% Fe.| % Fe.|Pounds.|Pounds.
Concentrates..... ....... 94 419 8 9| 39-386] &'3066] 73'6| 32°8] 49'9] 10°6| 60'5
Mlddlmgs .............. .91 133 137 12°103| 12-467| 22-'6| 48-9) 16°3) 168 311
Tailings . ........ ...... 36, 56 12'9| 2'016] 4-644] 3°8| 183 25 59 ’ 84
Totuls and averages .. 221. 242 —11'5 53°505|- 25°477| 100°0| 100°0] 67°7| 32'3;.100°0

Run No. 2—T'inal test by coarse crushing, sizing, dry magnetic concentration
of the sized material, dry magnetic concentration of re-crushed separator middlings
from the coarser sizes, jig concentration of the sepamtm middlings from the re-
- erushied middlings and from the finer sizes and jig and table concentration of the
middlings — -inch.

' A total of 5,608 pounds of the ore were weighed out and crushed in the jaw
crusher, set at 1-inch opening. The crushed ore was elevated by a bucket elevator to
the ore bins, From the ore bins it was fed by an automatic push feeder through.the
rolls and Vezin sampler unto the Ferraris screen, fitted up with I-inch and’ 2-inch
circular perforated screens. The head sample cut out by the sampler representing
one-tenth of the feed was cut down by taking alternate shovelfuls. This sample gave
an analysis of 84-00 per cent Fe. ’

The oversize + 1-inch was elevated to the ore bins, fed to the rolls set at 3-inch
opening and passed over the sereen until the entire lot passed through the 1-inch
sereen perforations, From the above operation two sizes were obtained, namely,
— 1-inch - $-inch and — %-inch.

Size— 17 + £#”, was elevated to the bin, and run over the Grondal dry magnetic

geparator, after first passing through a Vezin sampler, which cut out one-tenth of the
feed.

Weight of size — 17 + #, 1,383 1b.
Weight of sample, 149.5 Ib.
Cu1rent strength on rect1fy1ng magnets, 7 amperes at 110 volts.
« drum “ 965 o« 110 «
Rate of travel of belt, 889 feet per minute.
Concentrations obtained, Weight, 148.0 1b. v
Middlings “ “ 839.0 « :
Tailings “ “ 207.5
In each case a sample of one-tenth was cut out for analysis
ead sample—Weight, 149.5 Ib. Analysis, 34:79 9, Fe.
Concentrates sample, Weight, 14.8 1b, Analysis, 45.669%. Fe.
Middlings « «  83.0 1b. “« " 34.899, Te.
Tailings “ &« 207 1b. “ 94:929%, Fe.

The separation on this size was not good, so it was decided to crush finer. The
concentration products were mixed together, and with the undersize of the g-inch
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screen were elevated.and passed over the screen set of B-mch and -inch cireular per-
forations, giving sizes + #” —%” + 3” and —3”. A sample was cut out by the auto- .

matic sampler, representmg one- tenth of the feed as head sample of the run,

Welght of feed, 5 165 pounds
Weight of sample, 516+5 pounds.

Sample was cut down to 123 pounds and the remainder added to the run. The
oversize + #” was crushéd in rolls set at 3-inch opening and passed over the sereéen
set, unt11 the whole passed through the -mch screen perforatlons .

Dry magnetlc sepamtlon of size — 51” + 1” : L >

Weight, 1,378 pounds..
Current strength on rectifying magnets, 4 amperes, 110 volts.
“. « drum 925 “« 1o«
y Rate of travel of belt, 339 feet per mmute -
‘ ,Results obtained mnot. satlsfactory ;

Run No. .—-Ooncentratlon p1oducts fmm run No. 1 were nuxed and passed over
separator again. ‘ .
.Ourrent strength on reectifying magnets, 3.5 am’peres,' 110 volts.
[{1 “ dlum 13 29 (_( 110 &

Rate-of t1ave1 of belt 339 feet per mmute
Concentrates obtained, 253 1b. ‘

Middlings =« 844 Ib.

Tailings “. 0 147 1b. -

.Head sample,’ 184 1b. Analysm, 34 25 9, Te.
Concentrate sample, -13-5.1b. ' .. 47.08 9, Fe.. .

- Middlings « 210 Ib. « 32.35 % Te. -
Tailings « 4.5.1b. “. . 23.559%Te.

'Run No. 3—Weight, 1,205 pounds—

The concentration products f1om run No 2 were mmed and passed again over the .
* separator. - . ’

‘Current strength on 1'ect1fy1ng magnets, 6 amperes, 110 volts.
“ «“ drum . .80 « 110 «
" Rate of travel of belt 389 feet per minute. >
Time of run, 13 minutes; rate of feed, 2-82 tons 1)61 hou1
Concentrates obtained, 250 1b.

Middlings . o« 898 Ib. 2

Tailings S« 57 1b. .

Ooncentrates sample, 12.5 Ib. ~Analysis, 48.85 9, Fe

Mlddhngs « 15.5 Ib. - .« 32.14 9, Fe.
. Tailing “  18.0 1b. “ 0 92.83 9 Fe.

The undersize from the 3-inch screen was screened on the 2-inch screen (straight
slot perfol'atlons) ‘and the #-inch and - 1nch screens (diagonal slot perfor'ltwns).
This screening gave the following sizes:—

— + iﬂ’ 16(1059 pot{x{nds.
— ;1// + : 4

S 5;1/ + ,13:_//1 444; 113
—_ 116'”3 . ) 749 ) 113
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]jry magnetic separation of size—3” + 3"—
Weight, 1,009 1b.

Current strength on rectifying magnets, 8.5 amperes, 110 volts.
[{1

[{3 drum 14 25 11

Belt travel, 839 feet per minute., Time of run, 80 minutes.

‘Concentrates obtained, 178 1b.
Middlings « 601 1h.
Tailings “ 194 1b.

. Head sample, 94 Tb. Analysis, 84-20 9, Fe.
Concentrate sample, 7 Ib. “  48.55 9, Fe.
Middling “ 8 1. « 31.10 ¢, Fe.
Tailing “ 5 b, “  24.82 9 Fe.

Run No. 2—Weight, 888 pounds.

110

95

The concentration products from run No. 1 were mixed, and passed over the

separator.

, Current strength on rectifying magnets, 6 amperes, 110 volts.

« “ drum “ 25 “

110

{1

Belt travel, 889 feet per minute. Time of run, 10 minutes.

Concentrates obtained, 161 1b.
Middlings “ 676 1b.

Tailings «“ 50 1b. -

Concentrate sample, 6 1b. Analysis, 50.64 9 Fe.
Middling “ 4 1p, “  81.89 9 Fe.
Tailing “ . 51 “  21.44 9 Te,

Dry magnetic separation of size—%" + §"—
Weight, 16-15 pounds.

Current strength on reectifying magnets, 5 amperes, 110 volts.
11

111 114 drum 113 25 (12 110

Belt travel, 839 feet per minute.

Concentrates obtained, 245 lb.

Middlings - 524 1b.

Tailings “ 140 1b.

Head sample, 106  1b. Analysis, 84.28 ¢, Fe.
Concentrate sample, 7.5 1b. “  49.93 9, Fe,
Middling “ 9:5 1b, “ 380.05 9 Fe.
Tailing “ 8.0 1h. “ 21.60 ¢, Fe.

Dry magnetic separation of size—}" + f5""—
Weight, 444 Th,

Current strength on rectifying magnets, 5 amperes, 110 volts.
110

Belt travel, 839 feet per minute. Time of run, 7 minutes.

« &« dl'um 43 25 &«

Concentrates obtained, 258 1b.

Middlings «“ 1840 1h.

Tailings “ 4.5 1b.

Head sample, 38.5 Ib. Analysis, 85-00 9 Fe,
Concentrate sample, 6.5 1h. “  50.25 9 Fe.

Middlings «“ 8.0 1b. “ 28.88 9, Fe.

Tailing “« 151, “  21.05 9 Fe.

Dry magnetic separation of size, {¢"—
Weight, 749 1b.

Current strength on rectifying magnets, 6 amperes, 110 volts.

“« « drum « 20 «

110

[41

{3
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Belt travel, 811 feet per m/ihute. Time of run, 12 mmutes
Concentrates obtained, 258 1b.

Tailings “ 326.5 1b.

Dust loss «“ 97.5 1b.

Head sample, 67-5 1b. . Analysis, 35-67 % Fe.
Concentrate sample, 4.0 lb. % 5818 94 Ke,
Tailing “ 4.5 1. - ¢ 28.75 % Fe. "‘

Jig concentrates of dry separator middlings —3” + 37—
\ Concentrates from No. 1 spout, 132 Ib.

« “ No. 2 spout, 28 1b.
Tailings - 354 1hb. ' "
Concentrate, No. 1 sample, 4 Ib. Analysis, 48.75 % Fe. o
Concentrate, “ 2 “« 3 1b. - “  45.22 9% Fe.
Tailing ~ . 5.5 lb. “ 22989 Fe.

Run No. 2—Products from run No. 1 were mixed and re-run— .
Concentrate, 100 1b. Analysis, 58-31 %, Fe.
Tailings, 396 1b. “  24.679%Te.

dJig Aconcentrat_ion of dry separator middlings, — 3" + <"—

. Concentrate from No: 1 spout, 49 Ib. A N v
Concentrate -~ “ No. 2 “ 14 1b. :

- Tailings, . 118 Ib.

Concentrate No. 1 sample, 8.5 1b. Analysis, 50.94 9.
Concentrate No. 2 sample, 4.5 Ib. “ 43.109
Tailings - -, 4.5 1b. “ 20.85 9.

Jig and table concentration of dry separator tailings, —"—
The tailings were sized on 16- and '40-mesh screens.
Size -+ 16-mesh (0-0445” aperture)—
Weight, " 198.25 Ih. _
Samplé weight, 2 lb: Analysis, 25.25 9, Fe.’
Jig concentrates obtained, 21 Ib. Analysis, 52:25 9 Fe.
Jig tailings obtained, 105 lb.. Analysis, 1%.86 9, Fe._ .
Size-— 16 + 40 mesh (— 0-0445” + 0.0150”)—
Weight, 99 1h. ]
Sample weight, 1.5 °1b. Analysis, 22.41 % Fe. |
Wilfley concentrates obtained, 18-85 1b. Analysis, 50.00 9, Fe.
Wilfley tailings obtained, 84 1b. Analysis, 17-98 9% Fe.
Size — 40 mesh (~— 0:0150” aperture)—
Weight, " 929.5 1b. '
Sample weight, 1 Ib. Analysis, 23.15 9% Fe.
Willley concentrates obtained, 4.5 lb. Analysis, 54.19 9, I‘e
Wilfley tailings obtained, 24 1b. Analysis, 17.86 9, Fe.
DryJS‘epamtion of re-crushed middlings from sizes — $” + 3” and 3" + 3"—

“Size—4” + 3”. Weight, 882 1bh.
‘Size—3"” + 3. “ 672 b

Total 1,554 1b.
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This material was crushed in rolls to pass the 3-inch sfraight slot scleen, and
sized on %-inch and fs-inch diagonal slot screen. . '
Size— 3 + 37, 8,999 b,
Size— %7 + %&”, 836.5 1b.
Size — 7", 201 1b.
Loss, - - - - 117.5 1.

Total, 1,554 Ib.

Dry magnetic separation of size — 3 + §"—
Ourrent strength on rectifying magnets, 6 amperes, 110 volts
“ drum Co« 25 ¢ 110 ¢

Time of run, 10 minutes.
Head sample, 86 1b. Analysis, 32-57 9 Fe.

Concentrates, 106-5 Ib. “ 48.20 % Fe.
Middlings, 645-0 Ib. “ 30.70 ¢ Fe.
‘Tailings, 52.0 1b. “ 21-20 9 e,

Run No. 2—Products from run No, 1 were mixed and re-run over separator— -
Weight, 779 Ib. ‘
Concentrates obtained, 97 Ib. Analysis, 48-90 g5 Fe. -

Middlings “ 560 Ib. “ 3170 9 Fe.
Tailings “ 122 1b. “ 92-64 9, Fe,
Dry magnetic sepalatioﬂ of size — ¥’ + f5""— ,
Ourrent strength on rectifying magnets, 6 amperes, 110 volts.
“ drum “ 23 “oo110 o«

Time of run, 8 minutes. ]
Head sample, 27 1b. - Analysis, 81-50 9 Fe.

Concentrates, 75 1b. “ 4702 9 Fe, : ,
Middlings, 192 1b. “ 9772 9 Fe. :
" Tailings, 35 1h. “ 21-00 % Fe.

B . A
Run No. 2—Products from run No. 1 were mixed and re-run over separator—
Current strength on rectifying magnets, 5 amperes, 110 volts.

{4 &« ] drum 11 20 “! 110 «©
Concentrates obtained, 59 Ib. Analysis, 48-70 ¢ Fe.
Middlings “, 204 1b. “ 28-81 95 Fe.’
Tailings “ ‘27 .5 1b. / “ 2054 9, Fe.

- Dry magnetic separation of size — 5”—

Current strength on rectifying magnets, 5 amperes, 110 volts. '

“ “ drum “ 28 « 110 «
Head . sample, 18 1b. Analysis, 38-43 ¢, Fe.
Concentrates obtained, 64 Ib. “ 50-95 9, Fe.
Tailings “ 9 1. - ¥ 92445 9 Te,
Dust loss, - 25 1b. :
Jig concentration of dry separator mlddlmgs from recrushed middlings. | Bize — 3
+ %II

Weight, 5538 1b.

Concentrates obtained, 146-5 1b. Analysis, 50.45 9% Fe.
Tailings - -~ ¢ 400 1. “ 24.35 9, Fe.

Loss in feeder, 6-5 1b,

26a—T : . ’

’
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Ji ig concentration of dvy separator 1n1ddhngs f1om recrushed middlings. Slze—ﬁ”
. o+ g — . o . C
Weight, 200 1b. ’ ' '
Concentrafes obtamed 45-5 lb
Sample, 8-5 1b. Analysis, 48.80 % Fe
Tailings obtained, 141 1b.

Sample, 9.5 1b. Analysis, 21 94 9, Fe.
" Loss in feeder, 185 1b.:

~

Jlg and table concentration of dry magnetic sepalator mlddlmgs from recrushed
m1dd11ngs Slze—alv" - :
. Weight, 95 b, ‘ . o ’
. Sized on 16 and 40-mesh screens. B
Size + 16 mesh (0-0445” aperture)— . :
Weight, 44.5 1b.. Analysis, 26.25 % Fe.

Jig concentrates, 6.25 1. = ¢ 52.95 % Fe.
Jig tailings, 37.95 1b. « 19.86 9, Fe.

Size—16 + 40 ‘mesh- (— 00445 + 0.0150)— .

Weight, 40.5 Ib. Analysis, 25.85 % Fe.
Wilfley concentrates, 10 1b. “ - 50:00 % Fe.
Wllﬂey talhngs, 29.5 1b. « '18-00 9% Fe.

- Size — 40mesh (— 0 0150" aperture)— l )
Weight, _ 10 1b. Analysis, 26 46 % Fe
Willey concentrates, - 2-25 Ib. - % 54.19 9 Fe,
Wilfley tailings, . 7.00 Ib. “ 17 86 % Fe.

The following flow sheet and graphic 111ustrat10n show the methods of ploeedule
and the results obtained from the run. T

Run No. 8—Coarse crushing, followed by Jig coneentratlon of ‘the sized ploducts ) )
A portion' of the ore was taken,;crushed in-the jaw crusher set at 1-inch opening, - .
elevated to the ore bin from which it was fed to the rolls set at 3-inch opening. TFrom °

the rolls it passed through the Vezin sampler unto the Ferraris screen fitted with 1-inch
‘and #-inch circular perforated-screens. The oversize was retulned to the circuit
auntil the entire lot passed the I-inch screen.

The — §” size from: the above operatlons was 1eturned to the® elevator and passed
over- the screen fitted tith: %mch sereen (el\rcular perforatmns) and i~1nch screen
(straight slot perforatlons)

The — }” size was retumed to the elevator and passed over the screen fitted with

%meh and To-inch d1agonal slot screens.

The followmg screen sizes were obtamed — -

" Size. e . » ‘Weight. - ’ - .And,lysis.'
s - .

b, . Per cent Pe
-1+ 2,613 3204
- & 4+ 1,739 o 3507
- 3 + 1.218 : .. 8Tl
- i + 1,105 - : 3606
- + - .. 3172
- & . 912 " 3502




FLOW

SHEET

BANDED IRON ORE ‘

DRY MAGNETIC SEPARATION, JIG AND TABLE CONCENTRATION
TEST No. 23

Ore Crushed and Sized

Weight ~ 45935 ibs.
Analysis - 34-55 % Fe.
Content - 15878 Jbs,

W PL ) L A 1
-S4 A . %% %
weight - 1378 lbs. Weight - 1009 lbs. Wefglzf - 1045 Jbs. Weight - ¢¢¢A{: Weight - 749 lbs.
Andlysis - 34-25% Fe. Andlysis - 84 Zu %Fe Andlysis = 3428 Tore. Analysis ~ 3§ 00 % Fe. Anclysis ~ 35-67% Fe.
Content - 472 /s, Content, - 345 /b ’ Confent - 3-8 Ms. Conent. - 1554 fbs. Content - 267:2/bs.
© percent - 29 73% Percent ~ z/ 737, . Percent - 2/-92% Percent « 979 % Percent = /6-83%
Mag/;ef/’l: Se/;arafor Magnelic \S‘e,aarafvr Magnelie Separalor Magne//f Separalor Magnelic Separator
) T f ) I - 1 r n f 1 ] I !
Concentrafes Middlings Taillngs Concentrates Midd/ings railings Concentrales middlings © Tailings Coﬂcen/)-a/e: Middlings Tailings Concentrafes 7ailings Dust Loss
264 s, Welght - 950/bs. Weight - 164 lbs, Weight . ~ 179-61bs: ight . ~ 730:6lbs.  Weight - 99 lbs, Welght - 277 lbs, Weight = §93:5 s, Weight « 1445 lbs. Weight. ~ 156 b Weight | = 2068/bs. He At - 80-5/bs, Weight ~3/0-3lks.  Wejght 392-5lhs.  Weight - 462 I
Ana'y SIS = 45%5 Fe. Aﬂay ly6iS= 3214 % Fe. Amz'g 5is-22:83% Fe. /h!:/s~ 5064 % Fe. l/m /5is ~ 3189 % fe.  Analysis - 21144 % Fe. An&q fysis - 4993 %Fe lnag/_y-f/&‘-do 08 ToFe. .If/)a%y.ﬂ&' 2/-60% Fe. ,q,,,,? /s ~ G0, 25-;‘,;9 /Iﬂag /815 ~ 'gaa Fe e” S/~ 2/ as%re lnaiy-r/: 533 7’ Fe mmé's/s zaog%"& AZ‘? 575 = 19" eoéyffe
Condent - /29 0/6:. Confent ~ 3055 /bs. Confent « 37-8 lbs. Contént - 91:0/bs. Con nh- 2830 lbs.  Content - 21.0/s. . *  ConFent -138-5 lhs. Conten? - 178", 5/5.; Conlent ~ 31-0/bs. Content ~ 78.7/bs,  Confent - 59.7, Can ‘ent ~ Content - /64:9 Contenf 932 lhs. Confen? ~ 9-1/ps.
Recovery- §-13% *  Percent - 19-24% Loss =-2-36% Recovery ~85:73% Percent - 1468 % Loss =-732% Recovery~ 873 7o Percent - 1124 % Loss - /195% Recovery = £:96%  Percent T 3+ 75‘% Loss = / 07% Recovery - /0 3.9% Percent | 5879 Loss - 0:57%
o~ .
. Crushed and Sized - 16806 lbs. o .
I ! g ]
~4rlg ~%+ Y R ~Y%s Dust Loss
Height - 974 4 Weigh? - 364:5 bs. Weight ~ 218/ts. : eight - /24 Ibs,
ﬂ/n;gs/s - -57%5-"« Ana'g':/s - 3/-50 % Fe. Ana .r/s - 33 43%Fe ‘ /Ina’7 S/5 - 27 oo Z b Fe.
Conient - .w/bs N Content - 115 lbs, * Confeat - Content - /6s.
Percent ~ 79-97% Percent - 724% Fercanf - 4 6‘0% Percent - 2'// %.
May/;éf/r Separafor : Mayne//clsepara/or Mzzyne/z:l: Separaror Sized
J J .. ! T ], J b [ . .
Concentrales i dling Tailings Concentrafes Middlings Tailings Concentrafes railings Dust Loss . Pulsator Jig Pulsatar Jig ,
ioht ~ 123 fbs, e/ At - 710 fbs. Weight - /#1 Jbs. Height - 72-5 fbs. f - 261 Ibs. weight - 4ifbs. Weight - 72 fbs. weight = Ii2 Ibs, A
Amj 5is ~ 48'90% /s 3/ 70%&- Anagl 55 - 22-64 % Fe. /Irms/7 A 48 7a%f'e Anay s/s~28 3+% Fe. Ana'!z«s/s ~ 20-5¢% Fe. /I/ra/ '5is - 50-95% /2, ﬂﬂa 5/..- 2445 Fe A/;a'q S/
Confent ~ 601/bs. Can font - 226 lbs. ot ~ 949 /b5, anfent 5, t.‘vn t - 71 fbs, Confent ~ 85 /bs Conlent ~ 36-8/45.  Cantent - 27:4 lps ent - 8 aibs,
Recovaery= 379%  Percent - /14i7% Aoss -~ 2:0% ﬁecorﬂy 2;24*% e - F47% Loss ~ 0-53% Recovery~2-32% Percent = /- 73% Loss .~ 055%
Sized
I T ] T 1
. +/6 -/6+ 40 -40 . +16 ~/6+ 40 -40
Pulsalor Ji Pulsator Jis Weight - 52:5 /s, Iveight - 48 /bs, weight. ~ /5 lbs. Welght 196 lbs. Weight - 152 /bs, Weight - 14-5 /b,
7 . 4 A sis - zsas‘%.re Andfysis - 2585 % £, ,«ma?»m 26" 40‘%Fe. na?é'/é‘ -26-25% Fe. Analysis - 2241 % Fe. ,«7:;/ 5/§ - 23¢ /5 7f re.
Con - /3/bs Confent - 12 fps. ConTent ~ 2+4 /b, Content ~43:.1/bs. Con. en; ¢ /bs. Content - 107
Percent ~ 0-82% Percent = 076 % Percenf ~ 0. /5% Percent - 3-09% Percent a /4-7 Percent - ) -54 %
. ‘ Pulsator Jig Wilfley Table Wilfley Table . Pulsator Jig Wilfley, Table wiltley, Table
Concentrafes Tailings Concenfralss rallings Concentrates * Tallings Gncanlrates Tallings Concentrates 7""//"'95‘ Concentrales Tailings Concentrafes Tailings Concenlrafes  Teilings Concentrates Tailings Concentrates Tailings -
- 200bs.  Weight « 510 lbs, Weigh!  64-#/bs.  Weight 186-6lbs. Weight ~lolbs.  Wejght ~42-5lbs.  Weight ~1o'5ibs,  Ifeight~37-5/bs. m@ﬁ - 2:5/s, ;my,i/ ~ 9/bs. Weight ~u2ls,  Weight - 481-5 s, weight - 44+ 8/bs.  iveight - /52 lhs. B - 308 1bs.  Weight -16¢:5lbs, Weight - 21/bs.  weight - 13/ hs.  weight - 5/5 ight ~ 38516
,’qy,,‘,'f/'},f,, S0-#5% Fe. ﬂna'ﬁ«% 2435 % Fe. A:S%y;/.c 48:80%Fe. AM”/ i5is 2024 Yote. lﬂé{vs/s - g2 ZS%Fe.Anag/ s-ls 85%Fe. Anclysis-50-00% e, mf:m ~/8-00% Fe. Ma_;;svs - 51419 of0. Analysis - 7.86 %o Fe. Al na'%/ﬂ/s-f& 3/ 7% Fe. ﬂﬂay/y.r/s 2¢:67 % Fe. ﬂnu{yam‘ 5094 %72, Anclpsis B2 .75% Fe. lnﬁ/s/s 2:2. Af@,m 108595 A)’Q%,s 50-00% 45:’.9/};/5 17 sai' Aia”,m- 5% Fe. '55.’:/,;/; 17+ s};%sfc
Confent ~ 100-9 k3. Conlent =124 fhs. Confent 3/-#/bs.* Confent 39-6/bs. Confent - &-fbs.  Conlent-8 lbs. Conteat - 5:25fbs. Conlent -6-75 /b5, Confent-1-2/bs,  Content - /-2/bs.  Conlent~59-7/b5. Conlent - //8+8 lbs. Conton? - 22-lb3. Content36-9 fbs.  Contont - 164 Jbs. Coafent \32:7/6S,  Content - /0-5 [bs. Conlen?-23-E/bs. Content ~ aa/és Confent - 6-9 /bs,
Recovery - 6°35% Loss -~ 7.82% Recovery £-98%  Loss  2-49% Recorery-0-32% Loss -050%  ReCovery-0-33% Loss -0.43%  Recorery-0-07% .Lo3s - 0-08% Recovery3-76% Loss - 7#8% Hecovery =/ #4%  Loss - 2:32%  Aecovery-1-03% Loss -~ 2:06% Recovery~0-66% Loss - [#8% Recovery~0-20% Losc - 0-44%
SUMMARY N?/ - Total Weight of Concentrafes.__ .. 19577 pounds. Total Weight of Tailings - « ~- — - 26373 pounds SUMMARY N?2~ Total Weight of Concentrafes - — - .. 18762 pounds. Tota/ Weight of Tailings _._ .. _ 27/§-8 pounds.
" Tons of Concentrates per fon of Crude.__ 0426 Tons of Tailings per fon of Crude._ 0574 Tons of Concenfrates per fon of Crude - - 04083 7ons of Tailling per fon of Crude.._o-5917
Calculated Analysis of Concenfrafes .. 50-62%Fe. Ca/culated Analysis of Tailings.- .. 22-63%Fe. Calculated Analysis of Concentrates . .. §0-60% re. Calculated Analysis of Tailings - .. 2348 % Fe.
Recovery of lron Content in Concenfrates - 62-4 % Loss of Iron Content'in Tailings._.37.6 % Recovery of Jron Confent in Concentrates - 598 % Loss of /ron Content in Tailings --- #0-2%
: Nofe - In Summary ¥°2, the Jig and Table Conceniration on the fines - Ys" /s omiffed. This is alsa omitfed in the Graphic Flow Sheel following.
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Pu/&a/‘olr_ Jg-

—

. Tarlings
Wt - 1730 75/bs
Anal-27-08% Fe

) Concem‘rafes :
wr < 88225 /s,

" Analz41-77 % Fe. .
Con.- 36852 Ibs.
/?cc - f4, 02 7

Loss~55:96 %

oealiels L L,

Con.- 468 6‘9//55 -

i

z/aw Crushelr /" open/ng

E /e vlafor

Ore Bms

/?0//3 -I /2 ‘opening

Fe erra/-/'s Scr'eeh - 1"& %4 "screens

. _/ u+ 3/
We/g/rf 26/3 /[;.s‘
- Analysis-32-047 Fe.
e -Com‘enfs- 837kbs.

o N - -
S +/" oversize

" ‘ ." .
- 3/4 :
Elevalor
’ OreBms st ,

Ferraris Sc;—een /é & /4 Screens

. _%u*‘,/z
- Weight - 1739 lbs.

, Confen?‘s 6/0 /bs

/DLI/SQ;L‘()f_ :./('9' ‘ _P&/S&}‘orl ;/‘/g. '

Analysis-35-07 % Fe..

l'u
‘ _//4

.We/glrf- /2/8 glbs, L .
Analysis -35-7/ %Fe N .E/eya?‘or
Contents - -485 /bs

Ore B/ns

Ferrarzs Screen %"a /5 SCreens

: u'i “
A

-43
weight - 105 - weight - 853 /A
Analysis - 36:06 7 Fe. - Analysis -35-72 % Fe.

o (‘om‘en?‘.s 398 /[>.5' : Confenfs -3/4: 7/55

PU/SCZ/ or 1//_57 "'Pu'/s,clfol/- Jig

- Y
We; ht - 912 Ibs.
Ana{y&‘/s 3502 % Fe:

. Confemﬁs 39" lbs.

- Concentrales Ta///ng.s- Concerifrafes Tailings . Concenfrafes : Ta//m_qs Concentrafes Ta//mgs Concentrafes Tailings
WE - 724 [bs Wt - 995 lbs Wh-.580 [bs. . Wt - 638 /bs. Wt -508 /bs. Wt - 697 IS Wt -342.25 /bs. Wt~ 5i0-75 tbs. Wi~ 360-25 Ibs. Wt - $51-75 Tbs.
Anal-44-69% Fe ~ Andl-27.88%Fe Anal-4727%Fe..  Anal-25-20% ke, - Aiol-48-4/ G Anal-25-55 % Fe.” Anal-51'09% - Anal-2738% Fe. Anal- 50-50 % Anal-24-91 %
Con- 33249/1bs.. . Con~ 277-4 lbs. Con-274-/7 /bs.  Con.~ 160.78 Ibs. Con.-245-92 /és _Con,- 15253 [bs." Con.-174-86" Ths: Con.- 139-84 lbs. - Con.- 18/-93 lbs. . Con.- 137-44 /bs. -
Rec-54-82% : ' Loss- 45:,49 %‘ . Rec-63-03% vLoss-36-97% _Rec.-6772 % Loss- 36"28% . Rec,'—- 55-_56‘%' Loss\.—M-’{«:‘% . Rec 56:979%  Loss-43-03 %
/,’ Verageo’ /ina/ysxs of COnceﬂfraf/on Proa’ucfs : 7"07‘a/ /?ecove/y of /ron Confenf.. L se /4 7
f‘ruc/e O/-e_ 3¢ 53 % Fe. : _ To/a/ Loss of Iron 6‘0/7/‘8/77';_..' _f'_i . 45 86 %

(‘ancenfrafes_ - 4612 % Fe. Tons of -Concéntrate per ton of C/—uo/e__ ~ 0405

) Ta///r/ty.s‘ —— _;- 26 6/ %Fe /'ons of CrU(/z, /)ei' 7’0/7 of Conceﬂffai‘e_,_ 2 47

s ' ' o ' ' FIG 4—-T‘low sheet, b'mded iron ore, jig concentmtlon tests. .
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Sizé—17 + 2. Weight, 2,613 Ib.

. Weight to jig, 454 1b. :

Concentrate obtained, 118 1b. Analysis, 41.77 % Fe. -

Tailings, « 336 1b. « 27.08 9, Fe.
bize‘—%” + 4”. Weight, 1,739 Ib.

Weight to jig, 528 1b.

Ooncentrate obtained, 223 1b. Analysis, 4469 9 Fe.

Tailings, “ 305 1b. “ 27.88.9, Fe.
Size—3%” + 3”. Weight, 1218 lb. ’

Weight to jig, 1091 Ib. -

Concentrate obtained, 531 1b. Analysis, 47.27 9% Te.

Tailings “« 560 1b. “  95.90 % Fe.
Size — 3 + 7. Weight, 1105 1b.

Weight to jig, 1035 Ib.

Concentrate obtained, 504 Ib. Analysis, 48-41 9% Fe.

Tailings, “ 531 b, . “ 25 55 9% Fe.
Size —3” + v5. Weight, 853 1b.

Weight to jig 725 1b.

Concentrates obtained, 297 Ib. Analysis, 51-09 % Fe. !

Tailings .« 498 1b. “ " 27.389 Fe. '
Size — 747, Weight 912 1b.

Weight to jig, 790 1b.

Concentrates obtained, 312 lb. . Analysis, 50-50 9% I‘e

Tailings “ 378 1b. «“ 24-91 % Fe.

A flow sheet showing the methods of procedure and the results of the test, and .
a graphic illustration showing the_recovery of iron content, follows.

Run No. 4—Coarse crushing, followed ‘by fine crushing in rolls, dry magnetic’
separation “followed by jig and table concentration of separator tailings.-

A portion of the ore was taken and crushed in the JaW crusher and rolls to pass
through the fy-inch slot screen. '

Weight to dry magnetic separator, 2,530 Ib.

Ourrent strength on rectifying magnets, 6 amperes, 105 volts.

&§ ’ « drum 13 20 113 105 [{4
Belt travel, 339 feet per minute,
Comncentrates obtained, 969-5 lb. Analysis, 53.95 ¢, Fe.
- Tailings “ 1428.5 1b. “ 24.778 % Fe.
Dust loss, 132-0 1b. “  19-85 9 Fe.

The tailings were screened on the 16- and 40-mesh screens, giving the following
sizes t—

Size. i . Aperture. Weight. - . Analysis.
. 1o., A Per cent Fe.
' +  16........ +  +0445" - 876 2505
- 16 + 40........ —  0445* + -0150" 3986 24'50
- a0 L — +0150" 185 24°04




’

100 : MINES BRANCH

5 GEORGE V, A. 1915

Slze + 16 mesh was tleated on the Rlchald’s Jig—-

Couccnhates obtained, 16815 Ib.. Analysis, 50-72 % Fe.
Tailings “« 7065 . ¢ ¢ 18.939 Fe.'

Sue—lG + 40 wag tleated on the Richard’s jig—

. Conecentrates obf;amed '69.95 1b. Analysis, 51.40 9 Fe.
Tailings “ 299.25 1b. “ 18.27 9, Fe>

Size— 40 was run .over the Wilfley table— '

" Concentrates obtained, 81 1b. Analysis, 54.23 % Fe.
Tailings. “ 154 1b. Ce 17.98 9, Te,

A flow sheet showing the methods of procedure and the .results obtamed, and
" graphic. illustration showing the.recovery of the iron content, follows.

Run No. 5.—Prelimisiary test by fine grinding in conical mill, followed by magnetic
" concentration in Grondal double drum wet sepalatm

The concentration products from-the jig test were mixed together, elevated to the
ore bin, passed through.a Vezin sampler, through a chute to-the conical mill. The
discharge end of the mill is counected with the Groéndal double drum et separator by
a step launder. A flood automatic sampler passes through the feed to the separator
and cuts out a portion of the feed every 15 minutes. The current strength carried on
- the separator drum ‘was 6 amperes, 110 volts. The concentlates from the separator
‘Were pumped by 2 l-inch centrifugal pump to a settling’ tank. Samples of the con-
centrates and tailings were obtiined by flood automatic samplérs which cut out a sample
. overy 15 minutes from the pump discharges.

* . The samples from the flood automatic samplers gave the followmg a11a1y51s —

Teed to separator, 84.20 9% Te.

Concentrates, 63.41 9, Fe. o
Tailings, : 20-99 9, Te. ' !

] The tailing analysis also showed that 1-06 % TFe existed as FeO and 19- 93 9,
Te as Te,0,. The 1-06 9 Fe requires 2-10 % Fe as Fe,0, to form magnetite. 19-93:
7 ; — 2 10 % =17-83 9, Te as hematite, i.e,, had the total magnetite been recovered
in-the concentration of the grade 63-41 % Te, the tailings would have shown 17-88 95
Fe entirely as hematite. The tailings from the settling tanlk were dried and sampled:
This sample gave an analy&ns of 21-78 9, Fe showing that some speculfu’ hematite was
lost as slimes in the taking of the sample.

‘Weight of concentrates 1,011 pounds.
From the amount of concentrates and the analysis of the feed and concehtration
. products, the weight of feed and the weight of tailings are arrived at. .
Heads, Weight X 1Ib, Analysis, 84-90 % Fe. .
Concentrates, Weight, 1,011 1b. Analysis, 63-41-9 Fe.
'Tailings, Weight, (X —1,011) Ib. , Analysis, 21.78 % Te.
34.20 X = (63 41 x 1011) + 21.78 (X —1011).
3490 X =6410751 + 2178 x 2196908.
1247 X = 4913848 A8

X =38379 1.
X — 1011 =2368 1.
Heads, - 3879 x 841.20=1155.62 1b. metalhc 11'on
Councentrates, 1011 x 68.41 = 641.08 « .
Tailings, 2368 X 21.98 = 514.54 « "
Recovery of iron eontent in concentrates— : N - A C
641.08 x 100 ) .

.__ﬁs-ﬁz—-= 55.48 %. . . . o , :



, Ore C‘rus/;éd : )
7o pass Yis" diggonal slot screen .
_— ' N Dry Magnetic Separator
Weight = 2530 /bs.
Andlysis = 35-70 % Fe. .
" Content' = 9032I/bs. .

Concenfrates - : .. Tarkngs . S . DustLoss. :
Weight = =, 9695 /bs. © Werghr, - 14285 Ibs. P Wejght, =132 lbs, -+ '
Analysis ~ 63:95%Fe. N . Analysis = 2478 % Fe. Analysis = 19 -85 Pofe.
Contént = $23:077bs. o g Confent = 353-94/bs. . : : . Contenlt - 26 20 /bs.
Recovery = 57 -9/ Yo . : o Lesst o, 3919 Y% ' Loss ~ 2:90%.
Srzed.
%16 o —er40 Lol . -4q0 )
" Weight <8751Ibs. . ' . . . Weight - 368:5 lbs. . R . Weight -185 Ibs. . .
© Analysis - 2505 9%0Fe! L0 o Analysis - 24:50 Yo Fe. : ) . Analysis -~ 2404 Yo Fe.
. Content =219 19 /bs. .. . T " Content - 90-28 /bs. , " Content - 4447 1bs. .
: »Peljcenflf eq4-27. . R "~ Percent i 1000 : ‘Percent - 492
Pulsator Jig - . oa . PulsaterJig .. Wilfey Table
i L N . L | j 1
Conceritrartes 7arlings Concenrrales Tarlings . Concenirates Tailings
Weight  -168'5 /bs. Weight =706 5lbs, . Welight " - 6925 s, Wefgl;f -299-25 lbs. Weight : - 31 Ibs, Weight = - 154 lbs.
_ Analysis' - 5072 YoFe, -Analysis-. 18 93 YoFe, Analysis - 51 <40 YoFfe. Andlysis- 18-27 %ofe. Andlysis. -54-23 YoFe. Analysis- 1793 Yo fe.
‘. Content - 85-46 /bs. Content= 133" 74 lbs.. Confent. - 3560 /bs. Content- 54-68 /bs. Content =16-84 /bs. Content - 2763 [bs.
 Recovery~ 9496 Yo Loss - 14°8l.%  Recovery= 3J-94 %o Loss - 6:06%° PRecovery-1-86 P Loss - 306 %

1

Toral. we/:g'/_zf of Concentrates -I1238:25 /bs. . Total Weight of T&i/ings - 1291-75 ‘/‘bs.v.

s AVénage Analysis of Cobcéhffafeﬂs‘l 753 46 %/%’ S Average Analysis of Tailings - 1875 Yofe.
Total ‘R'ecoVer}/” in Concenfrafes = 7317 % [ Total Loss in Tailings -26-83 Do
. Tons of Concentrates per fon of' Crude =Q-4855 . . * ' Tons of Tailings per Ton of Crude-0-5145

- 5. Fic. 6.—~Flo‘vv sheet, banded iron ore, fine crushing. . Dry magnetic separation, jig and table concentration tests. Test No, 23. ‘
262—1915 - : : : - : . . S :
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Loss of iron content in tailings— -
514.54 x 100
— 44.52 9.

1155.62 .
Wet Magnetic Separalion of Grondal Tailings.

A portion of the tailings from \the Grondal wet magnetic separator was run through
the Ullrich magnetic separator to obtain a separation of the hematite from the gangue.
It was found that the gangue was neanly as magnetic as the hematite, as, is shown by
the dnalysis obtained:— :

Head sample, 21.85 per cent

Concentrates, 25-20 “

Tailings, 19.72 “

Run No. 6.—Final test by ‘coarse crushing, fine grinding, wet magnetic separation
and table concentration of separator tailings.

Some 8,962 pounds of the ore were taken, crushed in the jaw crusher set at 1-inch
opening and elevated to the ore bins. From the bins the crushed ore was fed by a
push feeder to elevator No. 2, which discharged it to a Vezin sampler. IFrom the
sampler the org passed through a chute to the conical mill. After fine grinding in
the conical mill, it flowed through a step launder to the wet magnetic separator. A
head sample was cut out by an automatic flood sampler which cut through' the feed
every fifteen minutes. From the separator the concentrates were conveyed to a 1-inch

- centrifugal pump, and discharged into a settling tank; the tailings were conveyed
to a 2-inch centrifugal pump, and discharged into a settling tank. Samples of the

concentrates and tailings were taken by automatic flood samplers which cut out a

portion every fifteen minutes from the discharge of the pumps.

Analyses of samples— ,
Head sample,- Fe - —35-89 9, ’
Concentrates, Fe  —64-01" 9,

FeO —27.31 % or 21.24 9 Fe.
Te,0, —61.10 9 or 42-77 9, Fe.
Si0° —10'58 %

S — 0.0049

P — 0-025%
Mn. — 00149,

Tailings, Fe — 22:63 per cent.

Clean up of conical mill, Fe — 48-47 pei cent.

Screen analyses of conical mill discharge—

Size. Aperture. Weight. Percentages, Analysis,
grms p.c.

+ + 0028 1'6 0°065 46°46

- 20 + +  0°0166 34 0148 . 33'00
- 30 + + 00125 10°0 0°433 2800
- 40 + + 001 1565 . 0673 2466
- 50 + + 0°0083 41'6 1-802 2662
-~ 60 + .+ 0°0071 676 2-497 27:62
-~ 70 4+ +  0'0062 36°0 1-563 2861
- 80 + . + 0°0055 . 70'6 3061 3360
=~ 90 4 100 . + 0005 236 1020 3350
= 100 + 120 . + 00042 : 1056 - 4581 39-18
= 120 + 160.. + 0°0032 1276 b'b36 41077
~— 150 + 200...... + 0°0025 . 2230 9'683 42-07
-~20 ... - 00026 . 1587°6 68936 8589
Totals.....[.....ovvvs ouuient 23030 grms. | - 99°998 36°19

NOTD —Size + 20-mesh probably contamed small fragments of the iron balls,
hence the high analysis.
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Time of run— o
Test started at 11.30 a.m. v
Bin empty at 3.30 p.m. . S
Mil'l run to 4.30 p.m.

" Ball consumption for 8,044 pounds of ore—

R .
Weight. : Before crushing. © After crushing. N ~ Loss,
. b, 1b. N 1b.
4* ... e N 1,500 1,477 e . 23
B e i, 500 . - ©4gy 13
20 L e e 247 " © 3
o Totals i | gm0 | st | . 39

Power consumption on magnets— . . o )
Current strength on magnets— T
Drum No. 1, 5 to 6 amperes, 100 to 110 volts
Drum- No. 2, 5 to 6 amperes, 100 1;0 110 volts.
Mete1 reading— , ‘
11.30 a.m., 163-5 kw.h.
3.30 p.m.,.168-0 k.w.h.
" 4.30 pm,, 169.0 kw.h;
Water consumption— o R
Ball mill— . L © - Time. - Reading.

SEATE. v v ve ve h ee e e e e e .. 11830 am. 243- citb. ft.
Bin empty.. ., v oo ew we oo oe 2. 830 Dm. 356  «
“ L el LT 400 pm, 810+ «
AP By [ 3 X N 380 “
T« ce e et e e e ee e o 425 pam, 391«
Stop.e vv v v i v e e v e o . 430.pm. | 396 0 ¢

Grondal separator— o L S e
Start.. .. .. .o vh ve v e ve e e o .. (11800 am.. . 4,815 cub. ff.
Binempty............L’......._..... 3.30 pm. -6,000 «

Stop mill. . Ce e e ee ... 430Dm. 6400 ¢
Summary of Test—Caleulatlons from weights and pelcentages obtained—

Weight of ore first taken, - 3,962 Ib.

Weight of concentrates, - 1,263 Ib.

.. . Weight of ore left in ball mill, 243 Ib. Approximately this amount was Jeft in
from preliminary run, so does not figure in calculations on this run.
Separator feed, X Ib. Analysis, 35.89 per.cent Te,
Concentrates, 1263 lb. © % "64.01 per cent Fe.
Tailings, (X —1263 1b.) . ¢  22.63 per cent Fe.
85.89 X =(64.01 x 1263) + 22.68 (X — 1263).
3589 X = 8084463 + 2263 X—2858169
1326 X =5226294.
L X =39%41 1b. - :
"X — 1268 =268 Ib. '
Separator feed, 3941 x 35.89 = 1414.43 ]b metallic ivon.
.. Concentrates, 1263 x 64.01= 80344 1b. - ¢
Tailings, . 2678 x 22.68= 60603 Ib.
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Recovery of iron content in concentrates—
808- 44 x 100
1444
Loss of iron content in tailings— .
"~ 606-03 x 100 : ’
—_ U 77 =42-84 2nt.
1414°43 per cen

From the analysis of the concentrate given above it is found that the total iron
content is' magnetite,

=57 16 per cent. ‘ l .’ .

Table Concentration of Wet Magnetic Separator Tailings.

" " Run No. 1.—A portion of the tailings from the wet magnetic separator was run
over the Deister concentrator to determine what kind of a separation could be made
and also to determine the table adjustments necessary for this class of material., No
weights were taken, but samples were taken of the products for analysis.

Feed to concentrator, 22 63 per cent Fe.

Concentrates, _ 60-20 per cent Fe.
Middlings, 43.39 per cent Fe,
Tailings, '14.18 per cent Fe.

Run No. 2—The table was adjusted and fitted to make only two products.
Feed to concentrator, 413 1b. Analysis, 2268 per cent Fe.
Concentrates, ‘ 67 1b. “ 56-17 per cent Fe.

Tailings, -« 346 1b. “ 16-27 per cent Fe.

Recovery of iron content in concentrates—
67 X56-17 X100
13X 9263
Loss of iron content in tailings— -
346 X16-17 X100
4183 X 2263
Run No. 3~—Further adjustments made to table.
Feed to concentrator, 101.5 1b. Analysis, 22.68 per cent Fe.
Concentrates, -80.75 1b. “ 49.83 per cént Fe.
Tailings, 70.75 1b. “ 10.81 per cent Fe.
Recovery of iron content in concentrates—
30-75X49-83 X100
101-50 X 22:63 ]
Loss of iron content in tailings—
70-75 % 10-81 X 100
~ T101°50 X 22-63
Run No. 4.—Iurther adjustment made to table.
Feed to concentrator, 258.00 1b. Analysis, 22.68 per cent Fe.
Concentrates, 49.75 1b. “ 53.45 per cent Fe.
Tailings, 208.25 1b. “ 15.27 per cent Fe,
‘Recovery of iron content in concentrates— : i
49-75 % 5345 X 100
258 X 2263

=40"3 per cent.

=598 per cent.

=667 per cent.

=333 per cent.

=45-55 per cent.
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Loss of iron content in tailings— : : : o . ) .,
) .9 A R :
. 208:25 X 1527 X 1,00__:54.45 per cent. ) ; ‘
208 X 22-63.
The concentration tests on the Deister concentrator show that the h1ghe1 the
grade of concentrate the greater fhe loss”of iron content in the tailing, and vice

versa, lven i in this finely divided state the1e 1e1na111 particles of mixed hematlte and
gflngue

!

Summmy of 1'esults—— | .
Reécovery of iron content in sepa1ato1 concentrates, 57.16 per eent
Loss of iron content in separator tailings, 42.84 per.cent. : R
" Recovery of iron content in Deister concentrates, Run No, 2—— B o ;
49.84 x. 40:3=17:26" per- cent. . :
i.e., 57.16 per.cent of the iron content is 1'ecove1ed as magnetlfe
17.26. ¢ A o« L v % -hematite.

T442 ¢ “ A £ totftl 1ecove1v

Reeove1y of .iron content in Deister concentmte, Run No. 3— ' ¢

492.84 x 66.7=28.57 per cent.
_ i.e., B7-16 per cent of the iron content is 1ecove1ed as magnetite.
2& 57 [13 N 14 [13 N { N {1 hematlt(“

. 85 3 “ “ “. “ total recovery.

Recove1y of iron content in Delste]; eoncentm’ce, Run No 4—
49.84 x 45.55 ==19.51 per ‘cent.

i.e.,, 57.18 per cent of the iron content is réecovered as m’wnehte L !
19.51 “ “ “ Lo« % . hematite. i
7887« “« “« “ total recovery. . T

Tons of magnetite (wet separator concentrate) per ton of crude—

-()_§3_1_o_ *82 of grade 6401 per cent Fe. - ) : |
1-9705 ‘ .
Tons of c1ude per ton of concentrate. (magnetlte)— St i
boL00_,. 25 ’ o
0-32 .

Tons of hematlte (Deister concentrates, Run .No. 2) per ton of crude— , l
-0385 © 1-3990 _ L )
2065 X —1—37—&.: ‘11 of grade 56°17 per cent Fe. B

Tons. of crude per'ton of table concentrates (hematite)— :

&9:9'1 _.‘1 - ' . f

Tons of hematite (Deister concentrates, Run No. 8) per ton of crude—
015875 1+3990 : '

— ——

X = 2157 of grade 49° 83 per cent Te.

.

+050750 1:9705



S
. .
7 : 0
Jaw Crusher - "opening
- Elevators -
ore Bins
Conical Mill
Magnetic' Separator
C Weight 394/ lbs. ’
Analysis  35:89% Fe.
Conient 141243 s. -
N 2 gy Ly
Concentrates (Magnetife) . Tailings
Weiyﬁ)" - /263 /bs._ weight. - 2678 lbs.
Analysis- 6401 % Fe. " Analysts- 2263 % Fe.
Content -808-44 Ibs... Confent - 60603 /bs.
Recovery=-57-16% - Loss. -42:84%
Deister Concentrator
¥ v
Aun No.2 /-?unl' No.3 Run No.4
N 1
Y s Y AN/ YN 2 Yo ¥
Concentrates (Hematife) Tailings -Concentrates (Hemaltite) - 7a/lings Concentrates (Hemalite)  Tailings

Weight - 434-4/bs.
Anélysis = 5617 % Fe.
Content - 2-44/bs. -

Recovery - /725 % LoSS ~ 2564 %

Tofal Recovery-Run N°2 - 74-4/%
" Tons of Magnelite per fon of Crude-0-32'
Tons of Hemaltite per fon of Crude-0-//

26a—1915

weight - 2’243-6‘/65'. -
Andlysis - /617 % Fe.

.. Analysis- 49-83% Fe.
Conitent - 362:69 /lbs.

Weight - 811-3 lbs. Weight - 18667 lbs.

Content -~ #0427 bs.

o ‘ Content ~ 20/-79 /bs.
Recovery -~ 2858 %

Loss - /4.27%
Total Recovery, Run N3~ 85-74% . -
Tons: of Magnetite per fon of Crude - 0-32
Tons of Hemaltite per fon. of Crude -0:2157

T'1e. 8. —~Flow sheet, banded iron ore, * Wet magnetic sepa,;ation and table concentration bests. Test No. 23,

< Analysis - 10-8/ % Fe.”

Weight - $16-4 Ibs.
Analysis = 345 % Fe.
Content - 276-02 lbs. .
Recovery~ 195/ % © Loss

Weight - 216/-6.lbs.
Analysis - 15 27 % Fe.
Content - 330- 08 /bs.
- 2334 %
Total Recovery Run Nod - 7667 %

7ons of Magnetite perfon of Crude - 0-32
Tons of Hematite per Jon of Crude - 0-/7

<,
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Tons of crude per ton of table concentrates (hematite)—
1-0000 _, ¢ -
02157 2157 . ,
Tons of hematite (Deister concentrates, Run No. 4) per ton of crude—
024875 X L3990 _ . 170 grade 5345 per cent Ie.
+104125. 1:9705

Tons of crude per ton of table concentrates (hematite)—
1:00 . -~ :

A point of partiecular importance is the varying perc entage of magnetite and
hematite intheore. The ore taken for run No. 1 showed an analysis of: . Total Fe,
84-874 per cent; Fe as magnetite, 26-063 per cent; Fe as hematite, 8-311 per cent.
The ore taken for run No. 6 showed an analysis of: Total Fe, 85-89 per cent; Fe as
magnetite, 22+26 per cent; Fe as hematite, 18-63 per cent.

Had the former grade been taken for run No. 6, the test would have shown a
marked increase in the recovery of the iron content as magnetite. The: recovery
shown in run No. 6, as 57-16 per cent, would have been 69-86 per cent, an increase of
12.70 per cent. The recovery of the iron content by table concentration would have
been as follows:— .

Run No. 2—12.09 per cent.
Run No. 8.—20.10 “ ' o
Run No. 4—138.7 1 “

A total recovery of— ‘ . : )

Run No. /—As magnetite, 69.86 per cent.
“ hematite, 12.09 « .

Total, 81.95

Run No. 3.—As magnetite, 69.86 per cent.
“ hematite, 20-10 “

Total, 89.96 «

Run No. 4—As magnetite, 69.86 per cent.
“ Thematite, 13.71 “

Total, 83.57 “

The following flow sheet, and graphic illustration, show the methods of proce-
dure, and the results obtained from the run.

’

Test No. 24.
- 1

A shipment of three boxes containing 600 pounds of bauxite concentrate was
received from the Northern Aluminum Company, Limited, Shawenegan Falls, Quebec.
The head sample of the feed to the machines showed it to contain 0-15 per cent
metallic iron. It was supposed that the iron content was in the ferric state, and
consistéd of fine particles through the concentrate. The object of the test was to
lower the iron content thus makmg a higher grade product for thé manufacture of
aluminum wire.
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Tests were conducted on portions of concentrate on the foll,owihg machines :—-

The Ullrich magnetic separator.

The Huff electrostatic separator.

The Grondal magnetic separator.
1

; Run No. 1—Ullrich magnetic separator—
Feed, dry. g
Distance of feed from rings, 1 inch.
, Current strength, 10 amperes at 110 volis.
Concentrate analysis, 0.14 per cent Fe. .

~Run No. 2—Ullrich magnetic separator—

Feed, wet.. '
Distance of feed from rings, 1 inch, X
Current strength, 10 amperes at 110 volts.
) Concentrate analysis, 0-13 per cent TFe,
Run No. 3.—Ullrich magnetic separator——
Feed, wet.
Dlsmnce of feed from rings, % inch.
"Current strength, 10 amperes at 110 volts.
Concentrate analysis, 0-13 per cent Te.

Run No. 4~—Ullrich magnetic separator—
. Feed, recalcined and new wet.
Distance of feed from rings, 3 inch.
Current strength, 10 amperes at 110 volts.
Coneentrate analysis, 0-18 per cent Fe.

Run No. 5~—Huff elecﬁr,dstatic separator—
Feed, dry. <
D1stance of electrode from 1011 13 inches.
Voltage on electrode, 27,000.
"Concentrate analysis, 0-12 per cent Ye.
Tailing analysis, 012 per cent Ire.

Run No. 6.—Huf! electrostatic separator—
Feed, dry. : ST :
Dist. electrode from roll, 1% inches.” i o
Voltage on electrode, 20,000.

- Concentrate analysis, 0-13 per cent'Te.
Tailing analysis, 0-13 per cent TFe.
Run No. 7—Grondal magnetic separator—

Treed, wet.

Current strength, 6.5 amperes at 110 volts.

Concentrate analysis, 0-23 per cent Fe,

Conclusions—The iron content in the bauxite concentmte does not exist as
sepamte particles, nor does any of the particles contain' greater proportions of it, but
it is so mtxmately mixed through all the particles that a magnetic or electrostatic
separatlon is 1mposmb1e.

TEsT. No 25.

Two hundled pounds of serpentine rock, carrying asbestos and ch10m1te, was
received from the Geological Suryey, Ottawa.

.Concentration tests were conducted on the laboratory leﬂey table to obtain a
separation of the asbestos and chromite from the rock material.

/
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The rock was crushed to pass through a 20-mesh sereen by successive crushing

and rollmg, 4.625 pounds of asbestos fibre was caught on the 20-mesh screen.

The undersize, through 20-mesh, was smed on the following screen set, and the

. weights of each size noted:—

Size, — 20 + 380. Welght 78.00 lb. -
“ 30 + 40. 22.50 ' :
40 + 50, “  98.00 “

“ . 50 + 60. “  11.45 «
“ . 60 + 80. “ 8.95 ¢
“ . 80 +100. « 8.75 «
“ 100 +150. - “ '9.50 «
“ 150, “ 1900 ¢ ,

Wilfley concentration of size — 20 + 80—

First concentrates.. .. .. .. oo cv vt vt ve bt we ee ew ae .. 1:878
“ mMIdAHNES. . vv hh v v e e ee ee ee ee ee ee e e o. 12:250

“- {failings.. .. .. . e et ve .. B4:000
" Second concentration flom reconcentratlon of m1dd11ngs ..... 1.3875
“.  middlings from reconcentration of middlings... .. .. . 2-750
“ tailings’ “ o “ “ vee ee .. 8.000

Slime fibre from first and second concentratlon te e e e .. 0500
Wilfley concentration of size — 80 + 40— :

First concentrates.. .. .. v vv vh cr e vh v e e ee e e 109250
€ middHngs.. .. vv vh e v ee et e ee e ee wh e. .. B8BTS

“  tailings.. .. .. e oo .. 18.250
Second concentrates from reconcentratlon of mlddhngs e. .. 0.3125
“  middlings - ¢ “ u vt ee .. 2.0000
’ “  tailings - “ “ « ee ve .. 8.0000

Slime fibre from first and second concentration.. .. .. .. .. .. 0:3125
Wilfley concentration of size — 40 + 50— o
First concentrates.. .. «v oo vo vt vi i ve ht e e ve e e 0875

“ MIAAINES. . vh cr vk ee e e eh e e e i ee e eu o. - 8000
“  tailings... .. -, ce-es oo 16.250
Second concentrates from reconcenhathn of mlddhngs. . ... -0.1875

« middlings “ “ ve ee .. 0.6875

“  tailings “ “ “ ve ee e 2.0625
Slime fibre from first and second concentration... .. .. .. .. 0.5625

Wilfley concentration of size — 50 + 60—

Concentration obtained .. .. .. .. .. .. o 00 ot o o. L. .. —0.4875
Middlings B i et e e e e e i es e w. —LBO0O
Tailings e it e e e e e e e e e e, —1B000
Slime fibre “ oL i L P25

Wilfléy coneentration of size — 60 + 80—

Concentrates obtained.. .. vv ot vt vh vt ve ve vt e s o oo —0:2500 Ib.

Middlings B it e et e ea e e e e .., —0.8750
Tailings “« —50000
Slime fibre “ R ——03750

Wilfley concentration of size — 80 + 100f

11

“©

Concentrates obtained.. .. .. .. .. .. .. oo eivr v e ws 0 —0-344 b,

Middlings ¢ —08125
Tailings B e et e e e e e e e e . .. —B.0000
Slime fibre i et et et e re e e e . —0-6875

13
13

43




N \. ‘ A
108 : MINES BRANOH
5 GEORGE V, A. 1915

Wllﬁey concentration of size — 100 + 150—

Concentrates obtained. . .. «v v vr vv ve e ve e ee ve a2 —0:83125 1. .

MiddHngs ;v it it e e e e e e e e o .. 046250
Tailings e el —4eB000

Slime fibre .. ¢ .. C e e — 08750
" Wilfley concentration of size — 150—— 4 : .
Concentrates thamed.. e e Ty s e e e o —065000 Th.

_ Middlings R BRI
¢ Tailings  © e e eiie i e s e e ea e e e 0000 ¢

“Slimefibre - € . e e e e e e e e e o ., —1.B000 ¢

TestT No. 26.

3

) ‘ ZING CONCENTRATES FROM NOTRE DAME MINE. -

", A small shipment of 200 pounds of zine concentrate. was yeceived from Mr.
David A. Poe. The concentrate is a table-and-jig product, analysis showing it to

contain zine, 26.07 per cent; iron, 26-22 per cent; coppel, 0.33 per cent Tests were

,tun-to obtain a zine product high in zmc and low in 11'011 content. '

“Run No. 1 -—Magnetm sep'xratmn followed by electrostatic separatlon of non- -
“magnetic product. <

Wet separation on the Ullrich magnetic sepqrator was employed. A current
strength of 5 amperes at 110 volts was used on the machine. The rings were set
‘half an inch from the feed plates The results of the operation are tabuhted below :—

; Analysis Contents | Concentration,
Percent- per cent, pounds. _per cent.
Products. Weight. ageby | . ’ . :
Co weight. :
Zm. Fe. | Zn. |- Te. “Zn. '.'Fe.

: ) 1b.—oz. ‘ . )
Pyrrohite......... PP 43—0 267 7'22 [ 48°90 | 3-105 [ 21-027 740 | 49'82
A T T .118—0 733 A 82°94 | 17-95 | 38°869 | 21-181 | 9260 [ 50-18

Totals and averages. .. 161—0 100°0 26007 [ 2622 41?‘ 974 { 42°208 | 100°00 | 10000

The zinc product was divided into two portions; one was held to be given a
rnagnetic roast, and separated magnetically, while the other was passed again through
‘the separator, the -current strength increased to 10 amperes at 110 volts, the rings
remaining at half an inch from the feed plates:. The following tabulated results
were obtained:— TS

. Analysis Contents | Concentration

. Percent- per cent. pounds. per cent.

Prodmet., ~ .| Weight. ageby |~ .
. weight,

Zn, | Te, Zn., Fe. Zn., TFe.

1b.—oz. ) : . A .o
Magnetite................ 16—12 - 116 31'19 | 2301 | 2°105 1663 | 1104 | 14730
Non-mugnetite.,......... 51--12 836 | 8279 | 1799 [ 16-969 | 9:310 | 8896 | 85:00
Totals and averages...| 58— 8 1000 32:61 ] 18-57 | 19°074 | 10868 | 160-00 | 100°00
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The above results are combined in the following table:—
' Analysis Cortents Concentration
: Percent- per cent, pounds, per cent.
Product. Weight, age by
weight. -
- Zn, e, | Zn. Zn. Te.
1b,.—oz. .
1st Magnetic.. . .. ...... 43—0 26°7 7°22 | 48°90 [ 3°105 | 21°027 747 | 4897
2nd M e e 13—9 84 31-19 | 23011 4231 3:122 | 10°17 |© 7°27
Non v iivevn couin 104—7 64-9 32'79 | 17°99 | 34'243 | 18°787 | 82'836 | 43'76
Tota’s and averages.... | 161—0 1000 95'82 | 26-48 | 41579 | 42°936 | 100°00 | 10000

The non-magnetic product was screened on an 8-mesh screen, and the oversize
crushed to pass through 8-mesh. The material was sized, and the sized products

wreated separately on the Iuff electrostatic separator.

As considerable gangue

material was noticeable, three products were made: a zine produet, an iron product,

ond a ealeite product.

The results of the separation are contained in the following

table i—
HEAD..- ’
! . : : Voltage on Elect-
Weight. Analysis, Contents.
Percentage . . rode for
Sized' |[———-— of
Product, sized .
b . product. |Per Cent.|Per Cent. b, 1b. Tre. Calcite
. N R ' Zn. Te, Zn. Te, Prod. Prod.
— 8 +10 12 .12 130 3040 2043 3876 2605 27-000 24000
—-10 +20 21 12 221 2935 1834 "6 364 3959 27000 24°000
—20 40 31 8 321 22'73 17°75 7°160 5591 27000 26000
—40 +80 24 0 24-4 31-90 1703 7656 4-087 23000 26000
—80 8 4 84 29'40 1643 2:426 |- 1-3565 24°000 17°000
Totals and .
averages..| 98 4 1000 274 1794 27°482 17627 | e
- 1
IRON PRODUCT.
Weight. Analysis. Contents. Percentage,
Percentage
.Sized of . —
Product. sized
b product. [Per Cent.|Per Cent. 1b. 1b. Zinc. Te.
- | 0% Zn, Te. Zn., Te, Loss, |Recovery.
— 8 +10 "8 4 331 2479 28-87 0806 0922 2-935 5225
—10 +20 6 8 6°62 18°26 2963 1-186 1-926 4°320 10°910
—20 +40 4 12 483 11°93 +| * 34°52 0°bb9 1'640 2033 |. 9°30
—40 +80 2 9 24608 20°85 30°29 0534 0776 1-945 440
—80 0 10 632 3005 2739 0188 0-171 *684 970
Totals and .
averages,.| 17 11 18004 1850 30°71 3273 5°435 11-917 30° 805
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ZINC PRODUCT. .

Weight. Analysis. . Contents, Percentage.
- Percentage : ' . . -
Sized —_———— Jof - -
product. e sized : ' I .
) b oz '|  product. |Per Cent.|Per Cent. 1b, - b, Zinc |Fe.inZn,
. . D 2 Tre. Zn. ‘Fe,  |Recovery.] Prod.
~ 8 +101 6 12 [ 686 | 2731 - 1865 .1+843 1-259 6716 7187
—10 +20 12 14 1309 3506 12°75 4513 1:642. 16430 9-320
—-20 +40 | 23 4 2365 | 39°95 1643 9°286 3'820. | 33'8u0 |. 21'70
—-40 +80 14 2 | 1449 37°00 |- 17'03 5226 2405 19°050 13:65
o —80. ’ b 0 5-08 3476 1796 -1'838. 0-898 6685 510 !
"Totals and| ) ‘ e . - o
averages..| 62 .0 63°17 3663 1617 22708 | -10°024 82°68 5890
CALCITE PRODUCT.
Weight, |- Analysis, Coutents. Perceritage.
D Percentage N
Sized of - —_— - :
product: - si;zied Par Gout|Por G :lb b )
Ve © product. er Ceunt.|Per Cent. . o1 'y
b, oz, RN 7, Te. Zn. * e, Zinc. _‘- Tre.
g . ; : N
— 8 +10 0 12 7625 2825 1042 0 212 0°078 7L 4495
—10 +20 0 12 7626 | 1880 510 0142 0°038 B17 | | -21BE
—20 -+40 3 14 3+306 1835 346 0'596 0129 2170 7326
—40 +80 7 0 7120 25°70 © 878 1:799 0615 6640 3490
—80 . 8 2 3:170 - 21°85 11-96 0°688. 0°373 - 2482 2115
Totals and : - : ' - . :
averages..| 14 14 15°12 2307 | 8:29 3-432 1-233 12+48 69955

. A summary of the above results is contained in the table given below:—

.

' _ A‘ Weight. Analysis. Contents_—lb. Concentration.
Products; Percgr;tnge _
weight. Pel" Cent.|Per Cent Per Cent.[Per Cent,
©Ib. | oz ‘ Zm. Te. Zn, Te, 7, Te.

792 48+90 | - 3°106 | 21027 7°80, 49‘38

13

lst Magnetic| 43 0 67
w 13 9 84 3119 2301 4+231 3122 10°62 733
Ilon ........ 19 9 121 1850 3071 3613 5998 |- 907 14 0y
Calcite.. ....| 16 6 10°2 2307 82y 3783 1°360 9:50 319
Zinc.. ......| G8 8 42 6 3663 16 17 25096 | 11+078 6301 2601
Totals and oo : -
i i 100°0 2478 2645 39828 42:585 | 100°00 100°00 -

.

averages..| 161 0
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Zine Product—
42.6 9, of crude concentrates. )
. Analysis: zine, 86-63 9% ; iron, 16-17 9.
Recovery: 63-01 9, of zine values.
Iron removed from zine product, 749 of iron values in crude concentrate.

Combined zine and calejte product—
52.8 % of crude concentrate.

Oalculated analysis, zine, 84-02 9, ; iron, 14-65 %.
Recovery: 72.51 9, of zine values.
Iron removed from zinec and ca101’ce products: 70.8 % of iron values in crude
concentrate.

Run No. 2—Magnetic separation followed by.roasting and magnetic separation of
roasted product.

As given above under run No. 1, the concentrate was first passed through the
Ullrich magnetic separator. The current strength on the machine was 5 amperes at

110 volts and the rings were set half an inch from the feed plates. The following table
shows the separation obtained:— )
. Analysis - Contents Coneentation
, Weight. P ercentage per cent, pounds. per cent,
- Product. —_— by
welght
1b. oz Zn., Fe. Zn. Ke. Zn. Te.

Magnetic.. ............ 43 0 26°7 7:22 | 4890 | .3°105 | 21-027 7°40 | 49-82
Non-magnetic............ 118 0 73'3 | 3294 17°95 | 84'869 | 21°181 {- 92°60 | 60°18

. 'Totals and averages. . 61 0 100°0 [ 926 07 | 26°22 | 41°974 | 42-208 { 100-00 —iOO'OO

One portion of the zine product was given a magnetic roast, and passed through
The current strength was increased to 10 amperes st 110 volts, the
The results obtained are given in

the separator.

rings remaining at half inch from the feed plates.

the following table:—

'

. Analysis Contents *Concentration
Weight. Percentage per cent, pounds, per cent.
Product. — by —_
weight.
v, oz Zn. Tre, Zn, TFe, Zn. Tfe.
' .

Magnetic.... ..........i] 9 0 284 | 17°95| 38'38 | 1°616| 3-454 | 14'38 | 59-45
Non-anagnetic.........,..} . 22 12 716 | 42381 10:36 | 9°626 | 2°356 | 85 62| 40'565.

Totals and averages. . 31 12 100°0.{ 3541 18:30 | 11'242 | 5°810 | 100 00 | 100° 00

[
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‘The above results are combined in the foll_owin'g table:—

! - v . . . 3
: Analysis - Contents Concentration
ngl_’t Percenmge ' percent. pounds. per cent.
Pioduct, —_— by - -
o welght . . P .
- b oz Zn, Fe. Zn. Te. - Zn. Te.

- lst Munnemc ............ 8 o |*  967| 7ol 4890 | 3105|202y | 70| 5114
2nd Wagnetlc .......... .81 2 19°3 | 17°95 | 38-38 | 5587 | 11°946 | 13'31 | 29°05
Non-magnetie. ........., 78 10- 488 | 42'31 7 10 36 | 33°266 | 8:146 | 79'29 | 1981
Roasting loss, eté........ 8 4 LR R O B T P

Totals and averages..|- 161 0 100°0 | 2601 | 2566 | 41058 | 41°119 | 100-00 | 100-00

. "The final zine product obtained 1'ep1'esents 48.8 9, by weight of the_.crude concen-
trate. Analysis: zine, 42319 ; iron, 10.369, :

Recovery: 79-29 9 of the zinc values :
o Iron removed from zine ploduct 80-19 % of iron values in cmde concentrate. . -

* Tesr No. .27.'

MAGNETITE-CHALCOPYRITE ORE.

f .
\

A small 12-pound sample of this ore was received:from R. R. Hedley, of Van-

couver, B.C. ~The ore is. magnetite with chalcopyrite, ﬁnely disseminated, which
- necessitates fine gnndmg to free the particles,

The sample was crushed to pass through a 100-mesh screen, a sample taken for
analysis, and the remaining portion divided into small lots for testing purposes.

Orie portion of the ore was run through the Grondal laboratory type dry magnetic
separator, but it was found that this machine did not work satisfactorily on the ore-
in such a finely divided state. The laboratory Grondal wet magnetic separator was not
'adapted to the separation of the ore, as there was considerable loss of the copper values
in slime being ecarried over with the magnetic product. The construction of the
Ullrich wet magnétic sepmatlon was best adapted to the ore, as the magnetic product
was pulled out by the rings, while the shaking feed had a tendency to submerge the
glime. Particles which were carried off-with the non-magnetic product. Although only
a current strength of 2.5 amperes at 65 volts was carried on the machine, the intense
field drew considerable of chaleopyrite particles along with.the magnetic product.

A preliminary 1in of a portion of the ore through the Ullnch wet magnetic
separator gave products with the following analysis:— -

Magnetie product; TFe—67-93 9, Cu—0-462 %, S—I1- 438 %
Copper product: Pe—24.78 9, Cu—9-420%, S—....... S

A 1T N R , _

~  The results obtained from the Afinal run on a portmn of the ore through the Ullnch

- magnetic separator are tabulated below :— .
The analysis of the slime loss was ﬁgured by subtracting the sum of the com-

bined metallic contents in the magnetic and copper products f1om that in the

original heads.
Tons of magnetic products made per ton of erude: 0-875.

The units of crude required pel unit of magnetm product: 81;70(; =1.14
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Percentage of iron in the crude saved in the magnetic product: 93.8.
Tons of magnetic product made per ton of crude: 0.875.

100 -

The units of crude required per unit of copper product v =9.615

!
Pelcentage of copper in the crude saved in the copper product: 48.7

StrRENGTH of Current: 2.5 Amperes, 65 Volts.

. . Concentration
, Weight. Porcont. Analysis per cent. | Contents pounds. per cent,

Product. - age by : —

welghb | .

b, oz Te. | Cu. ‘ S. [ Fe. | Cu.| S. | Fe. | Cu. | S.

. N | .
Magnetite.......... 2 10 875 | 66:09 0602 1°92] 1'735(0°0158 0‘0504 93" 8 31'5| 450
Copper. ....oeevrn... 0 5 10°4 | 27°72| 7°800 ...... 0°087(0°0244..... 4°7| 48°7(. ...

Slime loss. ..... 0 1 2:1 1 2880 15'040' ...... 0-018{0°0099]...... 15 19-°8] ..
Heads..,....... .... 3 0 1000 | 6165 1‘670] 3:74] 1'850(0°0501 0'1'122 100°0| 100°0] 100'0

TesT No. 28

HIGH PHOSPHORUS TAILINGS FROM MOOSE MOUNTAIN IRON MINE, SELLWOOD, ONTARIO.

A small sample of tailings from the concentration plant of the Moose Mountain,
Limited, was received at the plant of the ore dressing laboratory.

Tests were conducted on this sample to obtain a product high in phosphorus
" content,.

A portion of the sample was run through the Ullrich wet magnetic separator,
and the non-magnetic product from the separator run over the small laboratory

. Wilfley table.

Tllrich separation—

Current strength: 10 amperes, 110 volts.

Distance of rings from feed: 3-inch.

Analysis of head sample: 0-197 per cent P.

Analysis of magnetic product: 0-417 per cent P. ‘

Weight of magnetic product: 9:1 per cent of crude,

Magnetic product contains 19.-2 per cent of Phos. in heads.

Analysis of non-magnetic product: 0:175 per cent P.

Weight of non-magnetic product: 90.9 per cent of crude.

Non-magnetic product contains 80-8 per cent of Phos. in heads. |

Wilfley concentration of Ullrich separator tailings—
Wiltley concentrates =17.2 9, by weight.

Analysis = 0.330 9, P
Concentrate contains =33 2 9, of Phos. in separator talhng
Wilfley middlings ==35.5 9, by weight.

Analysis = 0.112 9, P
Middling contains =23.2 9, of Phos. in separator tailing.
Wilfley tailings =34.2 9, by weight.

Analysis = 0.075 9% P. -
Tailings contain =14.4 9, of Phés. in separator tailing.
Wilfley slimes =13.1 ¢, by weight.

Analysis = 0.374 9, P
Slimes contain 286 % of Phos. in sepamtor tailing.
26a—8

N

. / | “ '
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‘ SUMMARY..
: : Analysis Por cenb
Product. per cent phosphorus
’ * phosphorus. m products.
- T
Sepa,mtoi* concentrates . . 00417 - 192
Wilfley concentrates . - 0330 . 26.8
Wy middlings. . 0112 18.Z
w  tailings.... .. s 0075 11',0
v slimes....... P e e e e 0374 1231 .
"Head Sample. ... ... tiieeieeeieeaiiit e . 0197 994

Tusr No. 29. .

A 200-pound shipment of ih\nenite-ore ﬁas received at the testillg laboratpry from
Mr. Girard. Several concentration tests were condueted on this ore on application of
Mr. G&.'C. Bateman of the Canadian Mining and Exploration Company.

" Run No. 1.—One bag of the ore was taken and crushed to pass a 10-mesh screen
(:075-inch aperture). A sample was obtained for analysis by passing the material

through Jones riffled sampler,

This sample gave an analysis of—

Fe.. ...

TiOL. . ve vnen s

B0, e e
"0aC0,. s el o
MgCO,.. i, .. .. ..

.

W ve v .. 88.65 per cent.
e ..., 8860 <

P 1 ¢ B

e e i .. .. . B4B &

i

L T hee «

* The-material through 10-mesh was then sized on 20-mesh (-034-inch aperture) and

‘ on'4amesh (-015-ineh aperture) sereens resulting in the following sizes:—

— 075 . 0347—
Weight, 29-00 1b. ",

Analysis, Te.. .. .. ...

TiO,e.-v. ..
) - Imsol.. .. .
— 084" - .015”—
Weight, 14.25 1b.

Analysis, Fe.. .. .. ..

T, ..

Insol.. ..

— . 0157—
Weight, 17.25 1b.

Analysis, Feoo v vvvn o

Ti0,.. ..

\

34-45percent.
PR - 2 1 “
. : 664 “«

e e e e '34-10pér cent.

S D sse
P X I

v ee ee we .. 82.05 per cent.

. ve ee .. 3281 0 ¢
Insol.. .. ..

S S 0 (- T

Weights of sized products after sampling—

— 075" - .034” — 28.250 Ib. ' ;o
— 084" - 0157 —14.125 Tb. ! '
— 0157 ~—17.000 Ib.

To the sized material was added 5 per cent by weight of powdered charebal, and
each size given a reducing roast to make the iron content moré magnetic.
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Dry Magnetic Separation on the Ullrich Separator

The sizes were passed separately.

The current strength on the magnets was 4.8 amperes at 110 volts.

The rings were set at half an inch from the feed plates.

No appreciable difference was noticed in the magnetic and non-magnetic products.
The gangue material was evidently drawn up with the magnetic material while the
non-magnetic products showed it to contain an equal amount of ilmenite particles as
the magnetic products.

Wet Magnetic Separation on the Ullrich Separator.

Size, — 075 inch - .084 inch. Weight, 25-50 1b.
Current strength on the magnets, 4.3 amperes, 110 volts.
Rings set at 4 inch from the feed plates.
Magnetlc product. Weight, 25-00 1b.
Analysis, Fe.. ve ed veien ve .. 81.85 per cent.
TiO,.. .. .. .. .. .. 8114 «
‘ Insol ce e e e . T4l
Non-magnetic product. Weight, 0-50 Ib.
No analysis was determined, as this product contained a considerable amount of
charcoal.,
" Size, — -084 - -015. Weight, 12.00 Ib.
Current strength on magnets, 4.3 amperes, 110 volts.
Rings set at £ inch from the feed plates.
Magnetic product. ‘Weight, 11.75 1b.

Analysis, Fe.. .. .. .. .. ...... 83.15 per cent.
TiO, . oo vv oo .. .. 8817 «
*Insol.. .. .. .. .. .. 663 “

Non-magnetic product. Weight, 0-25 Ib.

No analysis was detelmlned as this product contalned a considerable amount of
charcoal.
Size, — .015. Weight, 15.00 1b.

Current strength on magnets, 4.3 amperes, 110 volts.
Rings set at 4 inch from the feed plates.
Magnetic product. Weight, 12.50 Ib. :
Analysis, Fe.. .. .. .. .. .. .. 88.00 per cent. _

TiOy e vv vv v v vr .. 30.60
Insol.. .. .. .. .. .... 9.84_ ¢

Non-magnetic product. Weight, 1.25 1b.

No analysis was determined as this product contained a considerable amouni of
charcoal. _

The above operation shows that no marked concentration has been made.

‘This may be due to the difficulty experienced in obtaining an even roast.

Blectrostatic Separation of the Magnetic Products from the Ullrich Magnetic
Separator.

Slzé 0787 - . 0847"—
Voltage on electrode, 25,000.
- Distance of electrode from roll, 2 inches.

Passes, 2. : .

Analysis of concentrates, Fe.. .. .. .. .. .. .. .. 88.18 per cent.
TiO,e. vt vt vr v v vv . 8400 “«
Imsol.. ..... .. .. «. .. 6.69 “

26a—8%
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‘Size, — 084/ -} .015"— , ,
Voltage on electrode, 20,000. :
Distance of electrode hom 1011 2 inches.

Passes, 1. : ‘
"Analysis of econcentrates, Fe.. .. .. .. .. .. .. .. .. 88.53 per cent.
TiO,ee "o vv ve ov e 86.71 «
Insol.. . . 6.80 «
S1ze, — 015—

Voltage on electrode, 18 000

Distance of electrode !flom roll, 2 1nches

Passes, 1. :

Analys1s of concentrates, Fe. e et e e e ee e i, 81.69 per cent.

i 110 T PP - 1 O  { “
' Insol O 151 I ,

ThlS oper '1t10n shows that with the finer sizes the Ti0, content is raised 5 per cent, .
the insoluble content remaining about the same. This, howevel, is at the expense:of -
losing a large percentage of the TiO, content in the tailings.

The concentrate obtained from the electrogtatic sepalator of the sme — 015 was’
run over the laboratory dry magnetic separator. - The analysis of the concentrate
obtained was: Te, 85-179; TiO,, 87-34%; and insoluble, 4£-46%. Analysis of the
tailing shiowed it to contain 9.729 insoluble. This concentration was obtained also at
the expense, of losing a large percentage of the TiO, content in the ta111ngs

Run No 2—~0One bag of the ore was taken and crushed in the jaw cwshel and
rolls, and re-ground in pebble JalS A sample was taken for analysis which showed

1t to contain :— Lo N
. [

CTPOTa s et ee e e e e e - .. .. .. 83.08 per cent
TiO.J..- i 98«
THS0 . vt ee ov e v e e e e e e e ... 18080 €

A sereen analysis was also made to determine the state of fineness of the ore after
Te- gnndmg —
, .

Mesh. ] . Aperture. Weight. Percentage. Accummulated. *
480 oo | on 1736 17°36
Z 100 1 120 1 -ou2r S 1 .01
— 120 + 150 + *0032" 1:04 w 570 ‘ 3374
- 150 + 200 + 002" 411 . 22°51 56" 25
-~ 200 - *0025" A 43°76. . 43°76

Twenty-six pounds of the crushed ore were taken, to which were added 2 pounds of:
powdered -chgreoal, and the whole mixed thomughly, and given a reducing roast.

A small sample of the roasted ore was run through the laboratory Gréndal wet
magnetic separator. Only a small portion of the more finely divided material came
over as concentrates. This was due to the weak field of the magnets, which is only
‘adaptable to highly magnetic material.

The remainder of the roasted ore was run thlough the Ullrich wet nlagnetu,
separator.

Current stlength on the magnets, 4- 3 amperes, 110 volts
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Distance of rings from feed plates, 4 inch,
Concentrates obtained gave an analysis of :—Fe, 85-25 per cent; TiO,, 33 53 per

cent; insoluble, 9-65 per cent.
By this operation the content of the concentrate shows an increase over the content
of the original ore of : Iron, 2-22 per cent; TiO, 8-71 per cent; insoluble, 3 65 per

cent.

Run No. 8—0One bag of the ore was taken and crushed in the laboratory jaw
crusher and rolls to pass through a 5-mesh (0-159” aperture) screen. . The material
through 5-mesh was sized on 10, 20, 40, and 80-mesh. The following weights and
analysis of the various sizes were obtained :—

Analysis. _
Sizes. Weight. ]

Per cent fe. | Per cent TiO, I]igglfl%?g'

. ) Pounds. )
— 071590 + 0 0750 3376 . 3640 3376 - 828
. - 0°0750 4 0°0340 17°25 3638 3349 829
—~ 00340 + 0°0150 1050 3612 3199 982
~ 0°0150 + 0°0068 550 3455 3096 1085
—~ 00068 . © 850 33°05 2889 12-88
Totals and averages. . .. 75°50 3585 ©82'70 ~ 920

Y

*

Size, — 5 410 mesh (— 0.1590 - 0.0750)—
Weight, 88.75 pounds weight of sample, 1.25 pounds. Concentrated on laboratory
Richard’s pulsator jig.

1]

’

Jig Concentrates—
Weight, 28 1b. N
Analysis, Fe.. ... .. .. .. .. .. .. .7 .. .. .. 86.10 per cent.
TiOgv vv oo oo e e e ee . .. .. 8889 &
Insol.. .. .. ...... .. ... ... 882 “

Jig Tailings—
Weight, 4.5 1. ° :
Analysis, Fe.. .. .. .. .. .. .. .. .. .. .. .. 8460 per cent.
TiOur v ve v vt ee e e e e .. BLBE
Insol.. .. .. .. oo vt vi vt vt e ve .. 1210 “«

Size, — 10 -- 20 mesh ( — 0-0750 - 0.0840)—
Weight, 17.25 pounds; weight of sample, 0-25 pounds.
Concentrated on laboratory Richard’s pulsator jig.

Jig Concentrate—

‘Weight, 14-5 1b. ) . .

Analysis, Fe.. .. .. .. .. .. .. .. .. .. .. .. 86.91 per cent,
TiO,. ot v et e e e e e . .. 8360 €
TInsol.. .. v vv vl ee e e e e . 90

Jig Tailings—
Weight, 2-5 1b. o
Analysig, Fe.. .. .. .. .. .. .. .. oo . oo .. 88.43 per cent.
TH0,. s vt e e e e e e e e e .. B80.68
Insol.. .. .. .. o0 vv vt vt ve o ou .. 18.08 “
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Size, — 20 4~ 40 mesh ( — 0-0840 4 0.0150)— ‘ .

" Weight, 10-50 pounds; weight of sample, 3-50 pounds.
Ooncentlated on labom’cmy Richard’s pulsatm jig.

., Jig Ooncentrate—
Weight, 5.75 Ib. _ ’
Analys1s, Fe.. S et b+ e eniae e we . .. 87.15 per cent.
S TiO,e. oo 22 ov oo oo e oo .. .. 88.B3 s
Insol R - 111} «

Jig Tailings—
Weight, 1.25 1b. ' - .
An’llYSlS, Fe.. oo oo v vt vt ee eeer e e we .. 82.05 per cent.
Ti0.. G e e
.Insol 1718«

J ig products mixed and 1econcent1ated on labomtmy Wilfley table

\

Wllﬂey Concentrate—
" Weight, 250 1b. - o .
Analysis, Fe.. .. +. .. oo o0 0w oo oo .. 86.15 per cent.
TiO,e e ee ev v e or we ve wu . .. 88:39 “
CInsol. .ol el el el e e, 902, K

Wilfley Tailings—
Weight, 0.50 b, _ -
Analysis, Fe.. .. .. .. . 0. ow oo oo L) L 3285 per cent.
(o Y NPT &) S
T P -1 «

Size, 4080 mesh (—0-0150--0-0068)—
Weight, 5.50 1b.; weight of sample, 0.50 1b.
‘Concentrated on laboratory Wilfley table.

Wilfley Concentrates— .
Weight, 3-375 1b. - . 7
Analysis; Fe.. .. v o0 v v vt e vt ve v o .. 3559 per cent.

R o U X SR
Insol.. .. .o v v v vn s e oLy 91 «“

- Wilfley Tailings—
Weight, 1.625 1h.
Analysis, Fev. oo vv vi vt v ve ce vr ve ve .. . 81.85 per cent.
SO, s e e e e e e e e ee e .. 9885
o) O 1 28/ A

Size, — 80 mesh (— 0-0068)— ' ‘
Weight, 8-50 Ib; weight of sample, 0-50 Ih. . :
v Only a portion of this size was run over the laboratory Wilfley table.

Wilfley Concentrates—
"~ Weight, 1.125 1b. .
‘Analysis, Fe.. .. .. .. .. .. .. .. .. .. .. .. 8600 per cent.
TiOms ev vv teve e e et ee . .. 88.88
0 R 1 ¢ «
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Wilfley Tailings—
Weight, 0.875 1b.
Analysis, Te.. e e e e e e e 31.55 per cent.
TiO e vt e vt ot n ee e v e e e 24455 “
Tnsol.. oo vr vr ve ee e e e e e .. 17839 -

From the above treatment, the TiO, content of the concentrate obtained, shows an
increase of 1 per cent over the content of the original ore, and the insoluble content
has been decreased by a similar amount. On the coarser sizes -+ 20 mesh there is very
little difference, but on the finer sizes — 20 mesh the TiO, content of the concentrate
shows an increase of from 2 per cent to 4 per cent over the content of the original ore,
and the insoluble content has been decreased by a similar amount.

The jig and table products were mixed together, re-sized, and the sizes tleated
separately on the electrostatic separator. No noticeable separation was seen to have
taken place.

- Test No. 80.

A shipment of 240 pounds of zinc middlings from the concentrating plant of the
Blue Bell Mine, Riondel, B.C., was received at the ore testing laboratories,

The shipment was made by Mr, S. S. Fowler, general manager of the New
Canadian Metal Co., Ltd., who asked for a tést to be made on the Ullrich magnetic
separator, in the wet way, with the object of removing as much clean pyrrhotite, and
leaving as much lead and zinc as possible in the non-magnetic produet.

A sample was obtained by means of ‘the Jones riffled samplers. This sample
showed an analyms of :—

ZINC v v vt iv v et e e se se we ee we oo . 1.68 per cent.

7Y 7 O | 17 4 “
Lrom oo vt v e e e e e e e e e e e ed .. 4482

Run No. 1.—The circular rings of the separator were adjusted in ‘steps with
thie following distances from the shaking feed plates:—

OUter TING .0 vv vt vt tr v et te te e he e e e e e s B
Second TINZ.. v vr th vt e e e e e e e e ee e . B
Third ring .. .. o0 v o i i e e e e e e e e B

Fourth PINEZ. . vv ot vr et v e e e e e e e e e B

A current strength of 6.6 a\mperes, 90 volts was used on the magnets.
The duration of the run was 6.5 minutes.
The weights and analysis of the concentration products were as follows:—

Magnetic (Pyrrhotite) Product. * — Non-Magnetic (Zine, Lead) Product.

Weight .. .. .. .. .. 130.375 1b. Weight .. .. .. .. .. .. 9201

Analysis——Zine .. .. 1.79 pef cent. Analysis—Zine .. .. 12.45 per cent.
Lead .. .. 1.83 ¢ Tead .. .. 12.58 ¢«
Iron .. ..54.92 ¢ ’ Iron .. .. 33.88 ¢«

Run No. 2—Rings were left the same as run No. 1.

A current strength of 9.7 amperes, 97 volts was used on the magnets.

The duration of the run was 17 minutes.

The weights and analysis of the concentration products were as follows:—

Magnetic (Pyrrhotite) Product. — Non-Magnetic (Zine, Lead) Product.

Weight .. .. .. .. .. 129.50 1b. Weight .. .. .. .. .. .. 91.95 1bh.
Analysis—Zine .. .. 1.87 per cent. Analy31s—7mc .. .. 12.07 per cent.
Tead .. .. 178 ¢ Lead . . 12.98 ¢

Iron ... .. 5418 Iron .. ..29.28
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Test No. 31.

A shlpment of 1,000 pounds of pynte ore was 1ece1ved at the ore testing lab01 atories
from the Northern Pyrites Company’s mine at North Pines, Ontario.
The ore represented a considerable tonnage of the second run of mine, and con-
sisted of pyrite and pyrrhotite with magnetite in a siliceous gangue.
N

. PRELIMINARY TESTS. -~ -~ /o

[

¢

The ore was crushed in the jaw crusher set at 1 inch opening, screened on a 2-mesh: '
screen 0-437-inch aperture The oversize was crushed. in the laboratory jaw crusher
set -at 2-inch. opemng and screened on the 2-mesh screen. The following sizes were
obtained by screening :— . - ‘

.

Size. Aper ture, _Weight. Analysis.

Mesh. Inches. : : Pounds. 9% Sulphur.

- 24 3 . C—0"437 .« 300186 38566

- 34+ 4 —-0°279 Y 122760 © 33:68

~ 44 6 —0°203. 96°126 , . 3117 !
‘- 6+8 —-0'132 ¢ - 141°250 30748 . .
- 8412 : —0°097 . 146938 2878

-12420 —0°060 35°186 2882

-20+-30 —0°034 ' . 25° 626 . 2895

~30+4-50 - —0'0198 l 20876 - , 30°30
.60 . —0'0110 ) 92s1 30°45

Dry Magnetic Separation of ScreenSizes.
Siz)e, — 2+ 8. Weight, 285 Ib. Sl
Current strength on belt magnets, 4 amperes, 105 volts.
“ «“ drum “ 20 “« 105 ¢
+ Belt travel, 811 feet per minute. B
Tailing vane raised 5 inches. ..
Concentrates obtained, 67-75 1b. Analyms, 41.98 9, 8 .
Tailings “« 217.25 Ib. ¢ 29.61 % ‘

Size, —3+4. Weight, 117.78 b, )
" Cwrrent strength on belt magnets, 4 ampefes, 105 volts
« C«  drum ¢ 020 < 105°
Belt travel, 311 feet per minute.
Tailing vane raised 5 inches.
Concentrate obtained, 81.00 1b. Analysis, 41.44 9,'S
Tailings -« 86.75 1b. “« 29.919 S

Size, — 4 +6. Welght 90.5 1b.
Curleut stlength on belt magnets, 4. 7 ampeles, 105 volts.
« drum ¢ 80 e CL108 ¢«
Belt travel, 311 feet per minute. ’ :
Tailing vane raised 3 inches. -
Concentrate obtained, 81.25 Ib. Analysas, 40. 03 % S
Tmhngs ) “ 59 25 1b.
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Size, —6+8. Weight, 136 Ib.

Gurrent strength on belt magnets, 4 amperes, 105 volts.
“ drum “ 20 “ 105 «

Belt travel, 811 feet per minute.

Tailing vane raised 4 inches.

Concentrate obtained, 60-5 lb. Analysis, 88.78 % S

Tailings “  N15.5 b “  28.989% S

Size, —8+12. Weight, 141.5 Ib. ‘

'Cunent strength on belt magnets, 4 amperes, 100 volts.
“ drum 20 “ 100 “
Belt travel, 811 feet per minute. ’
Tailing vane raised 4 inches.
Concentrates obtained, 52-95 1b. Analydis, 40.25 %
Tailings “  89.25 Ib. “ 294198 ‘

Size, —12+20. Weight, 30-25 1b.
Current strength on belt magnets, 4 amperes, 98 volis.
@ I drum ¢ 17.5 « 98 «
Belt travel, 811 feet per minute.
Tailing vane raised 34 inches, -
Concentrates obtained, 18.5 1b. Analysis, 88.75 % S.
Tailings “ 16.75 1b. “ 20-54 9% S

Size, —20+80. Weight, 21-5 Ib.
Current strength on belt magnets, 4 amperes, 96 volts.
«© * 14 drum 13 15 114 96 Bl
Belttravel, 811 feet per minute.
Tailing vane raised 8 inches.
~‘Concentrates obtained, 11-0 lb. Analysis, 87.09 % S
Tailings “« 10-5 1b. “ 19909 S

Size, —80+50. Weight, 16-375 Ib. oo

Ourrent strength on belt’ magnets, 4 amperes, 95 volts.
13 drum €« 12.5 i« 95 13

Belt travel, 311 feet per minute.

Tailing vane raised 23 inches. ‘

‘Concentrates obtamed 9.95 Ib. Analyms, 38 70%

Tailings “ 7.125 1b. “ 20979 S

Size, — 50. Weight, 88.75 1b.

Separator did not work satisfactorily on the fines.

From the results obtained, and data collected on the above prehmmary tests, it
was found that a satisfactory separation could be made on the coarser sizes.by the use
of the dry magnetic separator, and that a separation could be made on the fines by
magnetic separation, followed by table concentration, or vice versa.

Fmvarn TEsTs.

In order to simplify the process, the sizes used in the preliminary tests were
grouped, and the tailings from the coarser sizes were re-crushed and added to the
next size. -
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Size—9 + 6 (— 0487 + 0.182): Weight, 468 Th.—

Current strength on rectifying magnets, 4 amperes, 105 volts.

€« 13 “« dl‘um [13 20 113 . 105 ((
Belt travel, 311 feet per minute.
Tailing vane raised 8 inches,
Concentrates obtained, 127 1h. Analysis, 41.51 9 S.
Tailings “ 341 1b. W 29.299% S
Weights of samples taken: Concentrates, 7 1b. 1 oz.
' Tailings “ 5 1b. 8 oz.

S

The tailiﬁgs, less the weight of the'sample, were crushed in rolls to pass the

6-mesh screen, and sized on the 20-mesh screen. The oversize was added to the sizes

. —6 + 8, —8 + 12, and — 12 + 20 from the preliminal‘y test.
Size; — 6420 (— 04182 + 0.284”). Weight, 331.5 1b.—

Current strength on rectifying magnets, 4 amperes, 103 volts.

113 ({3 [13 dlum . “ 20 13 10\3 «
Belt travel, 311 feet per minute. ;

Tailing vane raised 4 inches.
. Concentrates obtained. 95.75 1b. Analysis, 4:0 059% S

- Tailings L« 285.75 1b. “ 25.97 %
Weight.of samples taken: Concentrates, 8-Ib. 8 oz. '
Tailings 3 1b. 12 oz

The tailings, less the weight of the sample, were c1ushed in rolls to pass the
20—mesh screen, and added to the re-crushed tailings from —2 + 6 size through
90-mesh. These were sized on the 50-mesh screen, and the oversize added to the .

s1zes, —20 + 80 and — 80 + 50 from the plehmmmy test.

Size, —20 + 50 (0.084 + 0.011). Weight, 206 b.—

Current . strength on rectifying magnets,- 4 amperes, 108 volts.

€« [43 R ((/ dl,um [ / i 20 <« 103 {4
Belt travel, 311 feet .per minute. :
Tailing vane raised 8% inches.
Concentrate vane in No, 7 noteh, - '
Concentrates obtained,  48.50 1b. Analyms, 89.41 9 S,
- Middlings «“ 118.00 1b. “ 91089 S
Tailings - « 44.50 1b. “ 14.28 9% S
. Weights of samples taken: Concentrates, 3 Ib., 1 oz
: Middlings 3 1b. 12 oz.
Tallmgs 2 1h, 12 oz.

)
The mlddlmgs, less the weight of the sample, were cmshed in rolls to pass_the
50-mesh screen, and added to the re-crushed-tailings from the former sizes through
50-mesh, and to the size — 50 from the preliminary test. The products weie mixed

thoroughly, and screened on the 100-mesh screen., .

Size, — B0 + 100 (- 0-011 + 0-055). Weiht, 125.50 1b.

Current strength on rectifying magnets, 4 amperes, 108 volts.

113 113 {3 drum {3 30 o 108 «
Belt travel, 811 feet per minute. .

Tailing vane raised 8} inches.

_Concentrate vane in No. 5 notch.

Concentrates obtained, 19 1b. Analysis, 40-19 % S
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v Middlings obtained, 51-5 1b. .
Tailings “ 56 1b. Analysis, 19.59 S

The middlings were run over the separator with the taﬂmg vane raised 3% inch.
Concentrates obtamed 29 1b. Amalysis, 39-23 %
Tailings “ 22.5 1b. “ 31.12 9, S

Size—100, (—0-055). Weight 228 lb—
A satisfactory separation could not be made by dry magnetic separation, so
+  that' table concentration on the Deister slime table followed by wet magnetlc separa-
tion on the Ullrich magnetlc separator was resorted to.

Deister concentrates obtained, 125-5 1b. Analysis, 32.45 9, S.
Deister tailings “ 102.5 1h. “ 17559 S

Concentrates were re-run on the Ullrich magnetic separator with a current
strength of 10 amperes, 110 volts on the magnets.

Nor'l?magnetic concentrates obtained, 73-5 1b. Analysis, 40.82 %, S
Magnetic tailings “ 52.0 Ib. “ 20.65 % S

A}
The method of procedure, and the results obtained from the final run of the ore,
are given in the following flow sheet. A graphic illustration showing the recovery
from each operation’, and the final total recovery of sulphur is also given.

Test No. 32. i

' A small sample of 4 pounds of zinc-lead-copper ore was received from Stanislas J.
Pointon, Bsq., of the Laurentide Mining Company, Notre Dame des Anges, county
of Portneuf, Quebec.

Analysis of the sample shoWed it to contam —

Zine. . ce e ee ee e e i e ie e en e we . 21.30 per cent.
Lead...,.............f..........,.. 1.18 “
COPPETs . ve ve vt ee ee e e i e e e e . 476 “ !
‘Insoluble.. v vt vt e e e e e e e e e e 31012
Silver .. .. .. o v oh ol ol ol v e o 1714 oz

The sample was crushed to pass ’ohrough 10-mesh and sized on the 16-, 20-, 30-, 40-,
60-, 80-, 100-, 150-, and 200-mesh screens. The sizes were run through the laboratory
preumatic jig, commencing at the coarser size, and following up with the finer sizes,
without removing the jig bed. A fair separation was made on the sizes up to 100-mesh.

’

" Analysis of the jig concentrate showed it to contain:—

ZATICe s vv eo te se s ve ee be te te e ee ee ws o 86.00 per cent.

Tead.. oo oo vt vt et v bt e e e e e ee .. 1,08 “

0107 PPN < 13 ¢
Analysis of the jig tailing showed it to contain:—

ZINC.. oo vu ve vt it i ee e ee ge e ee e oo oo 679 per cent.

Tead. . oo vt v e et e e e e st e e e . 026 “

O - 2R 12 S

"The products from the above separation were mixed together and run over the
laboratory Wilfley table. The concentrates from the Wilfley table were treated on the
Huff electrostatic separator to obtain a separation of the copper values from the zine
values. It was found that the zine particles, together with their iron content, wére
almost as conductive as the chaleopyrite particles. The separation was not satisfactory.

l

‘ .
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Further tests were not made, as there was such a small quantity of the matena]

that it was 1mposs1b1e to do anything further with it. ,
From tests conducted on a similar ore, a possible concentlatlon would be that of o /j

iig and table concentration, magnetlc separatlon, and oil ﬂotatlon of the table taﬂmgs.‘ .

Test No. 83.
THE MAGNETIO IRON SANDS, NATASHKWAN, SAGUENAY COUNTY, QUEBEC.

Goncento ation Tests

Two shlpments of magnetic iv on,sands were received at the ore testmg laboratories,
from Natashkwan, Quebec ‘These samples were taken during the summers of 1912
cand 1913. .

* The method of obtammg these samples has already been deseribed in the Summmy

. Repolt of 1918.. To enable the following tests to be more easily undelstood a bmef
description of the method of obtmnmg the samples is given,

‘The deposits of magnetic iron sand situated at the mouth of the Natashkwan river ]
were surveyed and blocked off into squares with 500-feet sides. Five holes were drilled
in each square; one at each of the four corners and one in the centre. The core from
each of these drill holes was bagged separately, numbered, and’ shipped to Ottawa.
While the above sand was being bagged a field sample was taken of each 5 feet of the
core. The mag‘netm iron content of thls sample was detérmined in the field by a hand
magnet and 4 set of balances.

“To check the accuracy of the ﬁeld sample, the bags containing the cores of each
bore hole were sorted out and separated. The core from each bore hole was dried
separately, and its dry weight and volume in'cubic feet were obtained. It was then
run over a Grondal dry magnetic separator, and the products were welghed up and
the results checked with those obtained from field samples.

The Field Samples of 1912 were Tested First.

As stated above, the core from each bore hole was.dried, and the weight and volume
of the sand obtained. They were then run sepamtely over a Grondal dry magnehc

separator. -
The combined welght of the concentrates obtal.ned flom all the samples was 1 024

pounds, and that of the tmhngs, 19822.05 pounds

ANALYSIS of ﬁrst Concentmte and first Tailing obtained from the Gréndal Dry Magnetlc

Separatol
7
QN Te. FeO To, | 'Si0, | Au
per cent. per cent, per cent. per cent. : \
. ' . N
Crude.......covvvuviiinnens U (3£ T PR R (IR [
Tirst concentrate. ... ... 64:12 |[..... W aeees 240 R A S I,
© Thrst tmlmg ........ e 379 189 230 82'37 none.

"It is very difficult to obtain-an average sample of the dry sand. The concentrates
were sampled on the Jones rified samplers to approximately 10 pounds. One-half
was taken for a sereen ‘analysis, and the other half for the regular sample. The
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tailings were sampled through Vezin samplers, to an amount small enough to cut down
in the rifled sampler.. Screen sizing tests were made on the tailings; one on a small
sample 'of 8194.97 grams, using a set of Tyler standard screens after thtenger s scale,
and a larger one on a sample weighing 1747.50 pounds, using the Keedy sizer.

Grinding and reconcentration of the first concentrate.

The first concentrate from the cobber was ground in n‘ Hardinge 4 x 6-inch
conical mill and fed to a Grondal double drum wet magnetic separator.

A screen analysis was made on the tube mill discharge and also on the final con-
centrate and tailing from the separator.

AnaLyses of Tirst Concentrate, Second Concentrate, and Tailing,

—_— Fe. FeO | TiO, | 8i0, S, P, Mn., CaO | MgO

% | % % % | % % % % %

Tirst concentrate....... 6412

........ 240 TB4 [oo o o
Second concentrate. . .... 69:39 [...... © 162 208 | trace 0:008 | 0043 | trace trace
Second tailing.. ....... 2650 5562 767 | 56°14

Caleulation of iron saved from second concentration—

6989 —26-55 4 141 tons of first A f second

m ong of firs concentrate required per unit of secon
) : concentrate,

69.39 x 100 : )

m: 94.8 % of the iron saved.

Calculation of iron saved from analyses and actual weights.

Weight of first concentrate 1024 pounds.
“ “ gecond concentrate 902.1 ¢
¥« Ctailing 121.9 «
(902.1 x 69.39) 100 :
Togaxohip 03T

‘

Screen Trst oF FrsT ConceNTRATES: (Lot 1912) Showing dlstmbutlon of Iron and
Titanic Acid.

%43 843 G 42 A Gy 42 ) O

g5 g oq 08 ) 38 |08~

g'u’S (b0 o 3 >u5 ) =8 >, A

N DD o 5] ‘2 oad

‘ B Q 5. . . O

s Aperture | Weight g % 22 Tron | 5 83 s g g =2 g*;.‘i

Mesh, in 30 2 - ey
, B @B 22 fpercent.| 2 0 | BOE | 2s |24 (20
inches. grm. g3 R 282 | gy g¢d 4’3'54‘3 g s,q,g

[} C >
B8 50 22E | 5a8 £8 238 |za82
A O A O = A O

20+ 28 0232 287 0°73 073 1231 142 1:42 213 071 07
284 3b 0161 1321

35+ 48/ *0L16 6549 2-89 3:62) 2147 98 2-38 3.08 410 487
484 66 +0082 | 23524 10°39; 14-02{ 43'27 7'03 9 41 366 1-28f 22-51
654100 0058 | 673°26 29°74| 43°76| 63°63] 29°63] 3910 2:53F 3498 57°63
100 +1650 0041 | 1173°42 51°81 95°60] 6987 65623 95°36 165 39:73] 9730

+ 20 0328 0’47}

3

~150-+200] 0020 |  74°80 3-31| 98-80 6968 3-60| 9933 1-23 1°89| 99-17
2004 forer o 2580 |° 1°1%[........ 6182  1-08... ... 172 88
I 2264°06 | 99°99) ......|ieeiien 99-99|..... .. :
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Narasurwax Irox Saxps (1912) —Sizing Test -using Tyler Standard Screens on
Talhnn‘s from first conecentration.

=

_ Mesh. Aperture in inches. Weight in grm. | Direct per cent. _Cmmzl;il;:;x’e per

+ 14 0°0460 26°98° 0-86 0-86
- 14+ 20 0°0328 39-97 1-28 2:14
- 20+ 28 0°0232 101-21 3:24 . 5°38
— 28+ 35 0°0164 - 267062 867 13°94
~ 35+ 48 0-0116 1619-382 5182 6576
— 484 65 0°0032 675°85 21°63 _ 87°41
— 654100 0°0058. 238°99 7656 9501
—100+-150 0°0041 13013 416 9922
~-160+4-200 0°0029 1616 0°52 9973
—200+ 8 . 8 879 - ° 028 .

Totals. ..o.oovvvniifons Cevrenene i, 312497 .99°99

-\TATASIIKWAN Irox SANDS (1919) —Keéedy Sizer Test on Talllnos from ﬁrst

' . concentration.
. Cumulative per
Mesh. Screen‘No. |Aperture il.chhes. uygg;xr?dbs. ~ | Direct per cent. cent, .
20 20 SW 0410 37:00 2:12 212
24 24 SW 10342 29°50 169 380
28 28 SW 0282 4250 243 - \ 6124
- 34 34 SW 0229 60°00 343 .. 967
42 42 SW - 0183 86°00 492 1459
50 50 SW * 0146 25800 1475 2935
62 4 XX 0116 504°50 2887 5825
74 6 XX *008Y N 42850 2452 8273
86 8 XX *0068 9750 5568 8830
109 10 XX . 0054 143 50 821 9650
125 12 XX 0041 3800 217 98°70
150 15 XX 0036 [ RPN P U
200 25 Std. * 0026 18°00 1-03 © 9978
G e e —25 Std e e 450 0°26 e e
Totals vvvv]oveviineeennnend]ons Ceereaienees R 1747°60 | 1. . ce Ceenene e

SoreeN Tosr tube mill discharge grinding first concentrate: .

distribution of Iron and Titanic Acid.

(Lot 1912) Showing

' — ot = . U 4 £ W Gt Ut 5O
£ 3 RS E |°% | Rg | = [°9 |&z
A & Lo le® | L |En .| 28 | wg |88 |eE
. 5] O s N <TTRa =} B o~ B Q Hr} o
Mesh. b - ot [Bos et SRR | Bg ] 59 | B8
28 | 3 we |E8E| 5 |E2s| 88 | x2 |BEL | E8%
< B & D & AT O & |A S
+ 28| ‘0232 034 '
~ 284 35| ‘0164 0°95 ‘074{ 074 G024  +07 07| 2714 065{ 065
~ 85+ 48 | ‘0116 0:70 ' :
- 484 65| -0082 12-40 “46 *535| 19°51 ‘14 o1 165 ‘81 *379
- 654100 | -0058 87°97 | 827 | 881| 8752| 1°95) 216| 277| 402| 440
—1004-150 [ 0041 [ 750°75 | 27-94 | S1'75| 62°80 | 27°64 | 20-78 | 2°84( 28°94 { 49°87
=150+200 { -0029 [ 648:02 | 24°10 | 5587 | 66°650 | 26°05 | 54'SL | 2'1a| 2282 | 7268
-200 ... 118685 | 44°16 |....... 6450 | 45°15 [........ 2:24 | 4880 |........
Tobals .. .f... ... 2687-98 [ 100700 |....oouifeeniinnifoeeian) il RN RO I

1 Nore.—This high iron is due to pieces of iron from the tube miill,

P
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SoreeN TesT of second concentrate: (Lot 1912).—Showing distributions of Iron and
Titanic Acid. .
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o . . - . B O~ ot Gt g D B

Mesh. = - Ry h=L~] = ISR 4‘30 a =90 24
. 59 b= 5} =0 2 C B |Heg| S8 [BE ZEl2sg
5.a =g 2 = o =g =] 43 ey S| =2o
&0 (3] Q9 = HE® a5 g d g a3l 2978
89 i 23 g4 a 29 | §89 i@ [£22%| §98
2.8 gﬁ A 53 o EHDS | BEoB| 80 |25 Asl Eoa

< = A o~ = Q O = ~ O

-~ 48+ 65 0072 227 023 }55'64 9-40 940 9:83 577 577

- 65+100 [ 0042 | ~ 27°29 273
-100+150 | 0026 250°44 | 2595
—150-+200 0021 255°00 | 25°50
~200 Le..] 456700 [ 45760

Totals ... [|........ 1000°00 | 100°00

67:62 | 2566 | . 28°04 1-78 1 31°10 | 2693
68:80 | 2565 | "53°69 141 | 24°8 | 61-80
69°45 | 46°28 |........ 121 3823 (........

ScreEN TEST on second tailing: (Lot 1912). Showing distribution of Iron and

Titanic Acid. N
P Clasles | e | oes | g
g, | & 8% |22 | 4 | 3B |58 | & [ 8% |53
' g 58 |2 | B | 85 [Be | B 58 | oF
Mesh. &g o 2 | Bos | B =g | §o° 3 28 | €%,
€ | Bf | 88 |E88| 8 | 82 |EEs| 3% | §E |2y
SE | sH | 2L | BsE| s | Ev | E8E| ¥ | BE | E8E-
< = =] 6] & A ] Ay a O
+ 3b 10122 100 10 ‘10 .
— 35+ 48 0092 1°00 10 20 673 - 305 +3051 0 92 15 15
- 48+ 65 0072 1000 1:00 1-20
- 65+100 10042 9300 9:80 | 10°50 7:23 254 2 84 2:22 289 305
~100+150 0026 242:00 [ 24:20  84°70 | 1817 [ 16'56 | 19°40 8:84 | 2322 | 26°23
-150+200 0021 24200 | 24-20 | 58°90 { 26°73 | 24°36 | 43'75 8:98 [ 30°05| 56'73
-200 ... 411°00 | 41°10 |........ 36-33 | 56°23|.... ... 751 4327 {........

Test oN Kb Sampres, 1913.

The field samples representing each bore hole were dried, and run separately over a
(Grondal cobber, as in the first test on the 1912 samples.

The combined weight of concentrate obtained from the above samples was 2,021-75
pounds, and the tailing 27,882.67 pounds.

Axavysis of first concentrate and first tailing from the Gréndal dry magnetic

separator:
—_ Te. TiO, Si0, Au.
’ . Per cent. Per cent. Per cent. Oz.
Orude ....ovviiiiiiiiis i e . 960 | e e
Pirst concentrate.... ..oovtivivrererensnnnnennn e 64°61 236 635
Pirst ta1)ing. ... ooienennenn i i 561 2:69 84'58 insol.] Nome.
7

The concentrate was sampled on Jones rifled samplers, and a sizing test was made,
using Tyler standard screens. The tailing was passed through a Vezin sampler, and
then cut down on the rifler. A small lot of 5,605.929 grams was sized on the Tyler

_screens, and a lot weighing 1,318.5 pounds was sized in the Keedy ore sizer.
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Grinding a/nd reconcentmtion of first concentrate.

The first concentrate flom the cobber was ground in a Hardinge 4-foot X 6-inch
conical mill, and fed to the double drum Grondal wet separator. A screen analysis
was made of the tube mill dlsehsuge, of the final concentrate, and of the final tailing
from the separator. ‘ _ |

ANALYSIS of first concentrate, second concentrate, and second tailing:—

,

— Fe. | Te0 |'miO, | 810, | 'S | P Ma | €0 | MgO

: . Per cent|Per cens| Per cent{Per cent|Per cent|Per cent{Per cent|Per cent{Per cent
Fivgt coneentrate.. ... 6461 [........ 2°36 685 .o e e e ‘

Second coneentrate...... 6837 ....... 1°61 '+ 2°27 | Trace. 023 ‘19 ‘13 145
Second tailing....: ... | 2895 [..... P TR A0 ¥ 1 1) O R B F .

lOaleulation of ii'(;n saved from second concentration—
68.37 — 28.95 39-42
(64-61 —928.95. 85.G6
68-37 x 100
64.61 x 1.106

=1.106 tons of first concentrate per unit of second concentrate.

=95.60 per cent of iron saved.

' s

Calculation of iron saved. from analyses and actual welghts—
Welght of first concentrate.., .. .. L. o 202175 b,
“ second “ e e e ... 1849.64 ¢

R )

“ “ gailing. . s e e e e e e .. 17221 ¢

1849.64 » 68.37 1306. 25 0875 - L - -
9091. 75 <. 64: 61 1264 GO pex cent o e 11011 was saved

\
ScreeN Test of first concentrate: (Lot 1913) Showing distribution of Iron and
Titanic Acid. ‘ : ' ;

B DO
5.9
) Divect [Comula-| Distri- |Cumula-| | Distri- |5 &
Aper- | Weight | tive ) bution | tive |Titanic| bution [« §&
: per cent Iron : ’ ! 85 |
Mesh. ture in in oftom] por cent| o oo of iron [per cent| acid | of acid {5 ©=rg
inches, { gramnmes, weight. of | i "{per cent| of total [per cent.|per cent g 388
o 8 weight. ) of total.| iron, ) of total.[ e

+ 851 -0164 14+175] - 0°42 042 ] 14'85 0°10 010 2°27 042 0°42
- 354 481 0116 653:866] 1°61 203 | 24-26 0°61 071 3-26 2°80 | -2°72
— 484 65 | 0082 608108 18°22 | 20°25 | 6520 | 1662 16°33 3;08 [ 2466 | 27-38
— 65+4100 [ -0058 [ 1,870-583| 56:03 | 7628 | 67°16 | 68'55 | 74'68 2:27 | 5588 | 8326
=1004-160 [ 0041 6707617 20°09 [ 96°37 | 6938 ( 21-61 [ 96-29 161 14-21 [ 97°47
~150+4-200 [ :0029 | . 85475 2'66 | 98:93 | 0(8-42 2:7L 1 99°00 1-41 1-68 ] 9905
=200 e 85721f 1-07 [....... | 60°19 [ 1:00:{....... 2:03 095 |.....

Totals......|.... «..] 8,338638} 100°00 |....... [ 6448 [ 10000 |........; 2°28]100°00 |.......
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NATASHEWAN MaeweTic Tron SANDS (1913) .
Srziva TEst, using Tyler Standard Screens on tailing from first concentration.
(Lot 1918.)
Aperture Weight .
Mesh. in in Direct per cent. Cuemrulat}:ve
inches. grammes, . per cent.
Fl e 0°0460 515970 0-92 0-92
=14420. ...l 00328 70°8750 1-27 2:19
=20428.... ... ..l 0232 188-5275 336 565 .
-28436 . ... .... ‘0164 4870530 869 1424
—~35448........... ‘0116 . 2965°1265 5289 67°13
—~484+65..... ..... 0082 1180°2105. 21°05 88°18
~6564-100.......... 0058 ' 4088070 729 95°47
-100+150..... ...... ‘0041 210°0735 375 99°22
-150+200....... . 0029 26.3655 047 99°69
=200 ... oeeiees el o 172935 03 | ...
56059290 100700

Narasurwan Macyeric Iron Sanps, (1913).
Keepy Sizer TEsT on tailings from first concentration. (Lot 1913.)

¢ Wﬁight . .
Screen f Direct Cumulative
Mesh. | No. Aperture. po;rr:ds. per cent. per cent,
20 SW 10410 29'5 2°25 2:25
24 SW 0342 255 194 419
28 SW * 0282 35°5 2701 6°88
34 SW * 0229 47°0 3-578 . 10746
42 SW +0183 . 70 5°328 15°80
50 W ' 0145 2040 1553 31-32
4XX 0116 3490 2657 5782
6 XX . 0089 2680 2041 7830
8XX 10068 1280 375 87:90
' 10XX 0054 113°9 8:60 9661
12XX 0041 26°0. 2:02 - 98°63
15 XX +0036 P
25 Std. 0026 15 0 114 99-80
~95Std, | 2°b 19
13135 10000

Soreex Trst tube mill discharge grinding first concentrate (Lot 1918). Showing
distribution of Iron and Titanic Acid.

. 3 o :i et 3D I T b Bt
£ 2 &5 g |8 B g 5 | o5 | Ry
fg ls 120 | s By, | 22| w8 |55 |28
@ . g, e T — M) o
= g ed | BOs 2 zR% | 8% en | So% |E6e
Mebe | EB ) EE ) 85 2.3 § 2.3 22 | BR |45 BuE
58 | 85 | s% |BBE| 5 |BEs| BB | oF |EE8|58E
< B &~ | O & A 9 & |a 3
+ 48| 0092 694 ‘19 ‘19| 86| o 024 | 106 ‘09 -09
~ 484 65 | 0072 29°77 92 | 111 | 1985 27| -302| 253| 106 116
~ 65+100 | -0042 | 233928 | 7'20| 832 | 56°28| 6:320{ 6'61| 290| 9-5L| 10-70
—100+150 | +0026 | 826°17 | 25749 | 3379 | 64'95 | 25°400 | 32'45 | 1-98| 2314 | 33'S5
~1504-200 | 0021 | 1,280°10 | 39-49 | 73'25 | 6587 | 40°650 [ 73-05 | 2-10| 37-97 | 71-86
-200 |... ... | 86780 | 26775 |.... ... 6468 | 26°700 |........ 2:29 | 2820 |... ....
' 3,243'06
26a—9




130 o MINES BRANCH .

~ ; . 5 GEORGE V., A. 1916

Sorzexy TosT on second concentrate (Lot 1913). Showing distribution of Tron and-
Titanic¢ Acid. )

' . 2 | &% 3 “ 5
E SRR S R I -1 - I O M
g¢ .-: 2.1 8 | &2 k) £ s
Mesh, | £9 £ 83 "‘255' B SR% | 8% | = B *??“6
o £.& —Eg +3§ §ow| A |g2g8 ’ggd B R e
! B a <4 a8 1A o. & A &)
s | o6 vl 15| 1 Nagerr |- o . s | o
Cstos| M| 58l | 7o Jooss | 0| 0m | 27s | iee|. 1a
Z 654100 | -0058 | 41700 | 4'10| 4'80| co-oo| 357 388) so02| 12| 938
Z10n+150 | 0041 | 321700 | 3210 | 36:90 | 6874 | 8206 | #5:947( 187 | 39°38 | 4876
15049200 | 0029 | 243:00 | 24'30 | 61°20 | 69'75 | 24°63 | G0-57 | 1:4l| 22:48 | 7124
N IR ©338°00 | 38°80 |...... w6905 | 3943 [ 113 2876 [
e 1000°00 | 100700 |.-.. . |....... 10000 [o.. .. ... 1100700 |l

Screey TesT of second tailing: (Lot 1918). Showing distribution of Iron and, Titanie
Acid. . , .

) 55 | g « 5% 5 8.8 | e
E£ | BB R | C O |RE | & | % |2F
g B 8 0 ? - g4 © - g It
828 | w3 | BF E B9 | g g g5 |z
Mesh. Be | =B | 22 1 8% | % | BS |80, eu |Bag |83,
< 28 |  m§ 88 | 2% 8 | BE |88 | §5 |EE% | 283
8.8 5% | 28 | BB 5 | 28 |E82| 88 | 588 | 58%
R = a o £ A 5 = a 5
. El
. +48| vome| 12000 | 120 12| 553 02| 02| 090 12 12
~ 48+ 65| -oo82| 4320 432 52| 56:28] 077 100} 1'% 59 ‘7L
- 63+100 | 0058 | 10000 | 10-00 | 1562 | 874 | 2:99| 399! 38| 4923 495,
—1004+350 | 0041 | 22150 | 2235 | 87°G7 | 22°01 | 17'33 | 21'84t 9'86 | 24:30 | 29-22
~150+200 | 0029 | 921500 [ 21°50 | 5917 | 30°50 | 22-d2 | 4876 | 12°56 | 30°10 | 59°25
-200 °  |,...... 408-30 | 40°83 |........ 40°30 | 56725 [........ 898 | 40°T5 |....u..
1000°00 | 100700 |- “| 100 00 ’
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REPORT OF INVESTIGATIONS AT THE RESEARCH LABORATORY OF
APPLIED ELECTRO-CHEMISTRY AND METALLURGY, QUEENS UNI- .
VERSITY, KINGSTON, ONTARIO, FOR THE MINES BRANCH,
DEPARTMENT OF MINES, CANADA., (YEAR 1914.) '

Herserr T. KarnMus.

Throughout the year 1914, and during the early months of 1915, the investiga~
tions of the metal cobalt and its alloys, with reference to finding increased commercial.
uses for them, have been in progress. These rescarches have been undertaken for the:
Mines Branch by the writer, with a stfdt of assistants, at Queens University,
Kingston.

e Erecrro-pLATING Wit CoBALT,

A~ very extensive series of experiments on eclectro-plating with cobalt has been
completed. A great many technical points in conmexion with the plating of cobalt
had not been investigated, although the corresponding investigations for mickel had
been comparatively thorough. Before platers could adopt cobalt for commercial
purposes: on a considerable scale, a number of questions required definitely to be
answered by experiments, such as:—

(1) Can cobalt be plated on iron, steel, brass, tin, German silver, lead, etec.,
such manner as to yield as uniform, as adhesive, and as satisfactory a ﬁnlshed su1face
as nickel ?

(2) Is cobalt plate harder than nickel plate?

(3) Is cobalt plate less corroded than nickel plate by ordmaly atmospheric action?

'(4) What bath is most suitable for the deposmon of cobalt, when a heavy pro-
tective coating, which may be buffed to a superior finish, is required to be deposited
in a minimum of time?

(8) Can a satisfactory cobalt bath be maintained at such an increased concentra-
tion as compared with the nlckel bath, that plating from it may proceed with greater
speed ?

(8) Is the cobalt bath more or less troublesome than the nickel bath as regards
crystallization, etc.?

(7) Should alkali, amd or neutral baths be used for cobalt plating?

(8) Is the nature of the deposit improved by hardeners such as boric acid, mtnc
acid, magnesium salts, ete.?

(9) How does the maximum current density at which cobalt may be deposited
commercially compare with the maximum current densities used in the commercml
deposition of nickel?

(10) WHat electromotive force had best be used for cobalt plating, using the bath

"found most suitable for a given class of work?
. (11) How do cobalt anodes_compare with nickel anodes as regards solubility, *
under the conditions of the plating bath?

.(12) What are the relative current efficiencies of cobalt and nickel plating under
the best conditions?

(13) How do the clectrical conductivities of satisfactory cobalt and nickel plating
solutions compare ?

(14) Can cobalt be deposited to considerable thicknesses from any solution in
commercial practice?

(15) What are the relative costs of cobalt and nickel plating?

26a—9% - L
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A very large numbe1 of platmg experiments were conducted by -us for purposes
outlined by the above questions, in connexidn with which some sixteen d1ﬂe1ent types -

of sohitions or baths were employed and studied. Following is the list:—

«

-t et

2.
3.

RO ® Wy o o

12.
3.

14.

-15.
16.

Senes: 1. Simple cobalt-ammonium sulphate.

Cobalt-ammonium sulphate with an excess of ammonium sulphate.

|6 GEORGE V, A, 1915

Cobalt-ammonium sulphate with an excess of ammoniwm sulphate, to .

which is added citric acid.

. Cobalt-ammonium sulphate with ammonium chloude
. Cobalt chloride with ammonium chloride.

Cobalt-ammnonium sulphate with boric acid.
Cobalt-ammonium sulphate, cobalt carbonate, and boric-acid.

. Cobalt sulphate, potassiwm citrate, and ammonium chlonde
. Cobalt phosphate with sodinm pyro- phosphate
. Cobalt-ammonium sulphate with magnesmm sulphate.

Cobalt sulphate, neutral ammonium. tartrate, with the addltlon of
tannic acid. | )

Cobalt sulphate, potassmm tartrate, . and tartaric ac1d _ ,

Cobalt sulphate, sodium cllloude, and bonc acid.

Cobalt sulphate, ammonium sulphate, magnesium sulphate with boric
.acid.

Cobalt-ethyl sulphate, sodium sulphate, 'md ammonium chloride.

acid.

THundreds of plating experiments were tried, the full repbrt on which is .made in
the paper (Part III). entitled, ¢ Electro-plating with Cobalt.” A set.of conclusions
was drawn with régard to the experiments under each series, and from the conclu-

i - sions of all the series the important facts were established that solutions IB and XIIIB

"were of extreme commercial interest. As a result, the writer, in co- operation with
the Russell Motor Car Company of West Toronto, Ont., undertook a series of experi-
ments under strict commercial conditions on. these two: solutlons These experiments

continued through a period of months, and are reported in full in thenaper above
mentioned. TFollowing are the ‘conclusions with regard to these two solutions:—

SOLUTION 1B, t

" CoSO,, (NIL), SO, 6ILO.

5 pounds salts; 6 g‘allons water; sp. gr. 1.050—neutral.

‘Conclusions.

.~ - 1. Oobalt plates from these cobalt-ammonium sulphate éolutio_ns, on brass and

‘iron are firm, adberent, hard and uniform, and may readily be buffed to a satisfactorily

, finished surface. They take a very high polish, with a beautiful lustle, whicl although
bnllmntly white, possesses a slightly bluish cast.

2. The specitic electrical conductivity of these cobalt-ammonium sulphate solu-

tions is very much higher than that of the corresponding nickel solutions.
3. A1l of these cobalt plates within the current density ranges described as satis-
factory, are as smooth, adhesive and generally satisfactory as the best nickel plates. -
* 4. Solution I B, which is a nearly saturated solution of CoSO,. (NI,), SO,, con-
taining 200 grams of CoSo,. (NIL), SO, 6ILO to the litre of water, yields satis-
tactory cobalt deposits at all current densities up to 4 amperes per square decimetre
" (87.2 amperes per square foot). This very rapid platmg was performed in a mamler

wimilar to that of common plating practice.

’

Cobalt sulphate, ammonium sulphate, ammomum chloride, and boric .

1
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5. There is no nickel bath operating in the manner of the usual commercial plat- '

ing procedure at anything like as high a current density as cobalt solution I B. More
specifically, the allowable current density with which an adherent, firm, smooth, white,
hard plate may be obtained with solution I B, without sign of pitting or peehng, and
yet which may be readily and satisfactorily finished, is four times that for which the
same results may be obtained with the fastest commereial nickel solutions.

6. Solution I B may be used for plating on the usual surfaces, including brass,
iron and steel. No preliminary coating of copper is necessary when plating with
these baths on iron and steel.

7. ‘Solution IB may be used with a large proportion of 1olled anodes without

" becoming acid or depleted in metal.

8. Solution I B does not change appreciably in cobalt content or in acidity When

used over long periods of time at the high recommended current density.

9. The current efficiency of solution I B is extremely high at a current density of I -

ampere per square decimetre. The mean of our measurements, agreeing very well
among themselves, gave a value of 98.0 per cent. The current efficiency of solution I B
is as high at 8 amperes per square decimetre as is common for the best nickel solu-
tions used in nickel plating practice at very much lower current densities. The
average of three closely agreeing current effciency measurements with solution I B,
at 8 amperes per square decimetre was 90.5 per cent,

10, Solution I B, when operated slightly alkaline, yields plates which are greyish”

in colour, which peel, pit and show blisters. This solution, when operated acid, yields
plates which, while fairly adherent, irm and smooth, are dark and freakish.

This bath' should be run neutral, for these plates are adherent, firm, smooth, white,
hard, yet easily buffed to an excellent finish,

11. Solution I B requires very little, if any, ageing to put it in condition, but
vields satisfactory plates almost from the start.

12. The ¢ thlowing ” power of solution IB is remarkably satisfactory.

13. The anodes in solution I B are remarkably free from a coating, such as
characterizes nickel anodes.

" SOLUTION XIII B.

Cobalt sulphate, CoSO,.. .. .. .. .. i. .. 812.5 grams,

Sodiumn chloride, NaCl .. .. .. .. .. .. .. 19.6 grams.

Boric acid.. .. .. .. .. .. .. +. .. .. .. Nearly to saturation.

Water .. .. .. e er e ve e w. 1,000 cic.

Total bath, approx1mately ce v e ee o . 1.5 litres.
Conclusions. '

1. Solution XTIII B is the most completely satisfactory solution, for a.great variety

of purposes, which we have found, We know of no solution, plating with nickel, which -

begins to compare with solution XIIT B for the range of work which it will do, and for
the extreme high current densities at which it will operate. It is possible to get a plate
in three minutes or less, with solution XIIT B, which will stand all the usual physical
commercial tests, and which will buff as satisfactorily as a plate whicl: has taken one
hour from the usual nickel plating baths.

2. Cobalt plates from this simple cobalt sulphate solution in the presence of sodium
chloride and boric acid (solution XIII B) on brass and iron, are firm, adherent, hard,
and uniform, and may readily be buffed to a satisfactorily finished surface. They take
a very high polisli, with a beautiful lustre, whlch although brilliantly white, possesses
a slightly bluish cast.

3. The specific electrical conductl\flty of colutlon XIIT B is much higher than
that of the corresponding nickel solution.
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4, Solutlon XIIL B does not yield the best cobalt plate at low current. densmes,
that is, in:the neighbourhood of 0.-50 to 1.0 ampere per square decimetre, which is a
common range for nickel pldting work. Solution XIIT B begins to plate most satis-
factorily at a current density in the neighbouthood of 8 5 amperes per squave deci-
metre; and continues to give satisfactory plates at all current densitics up to 264
amperes per square decimetre. This is equivalént to a current density of over 240
amperes per square foot, and even at this speed -the hnut of the solutlon has not
" yet been reached. -

5. All of these cobalt plates within the wide current denslby range descnbed as |
satisfactory for solution XIIT B, are as smooth, adhesive and genemlly satisfactory -
as the best nickel plates. '

6. Solution XIIT B does not chan"c appreciably in cobalt content or in acidity
when used over long periods of ‘time at current densities as high.as 1 ampere per
square decimetre. It only showed a very gradual diminution in cobalt content under
the most severe conditions of the ageing test described above. We know of no other
" cobalt solution and of no 111ckel solutlon whlch Would stand up undel the conditions
“of this ageing test. :

\

\

R - 1. There is no nickel bath of which we are aware opentmn in the manner of ‘the

usual conumercial plating procedure at ﬂnythnw like as-high current density as solu- -
\thIl XIIT B.
.8 Solutlon XIII B midy be used for plating on brass, iron and steel, for which.
cathodes the above conclusions apply. .
9. Solution XIII B may be used to deposit a heavy cobalt. plate. These plates
may ‘apparently be depontcd to any desired thickness, and they arve firm, adherent, o
massive, of extreme haldness and show no tendency to ‘eurl or split. ‘ .
10. TFleavy plates may be obtained from solution XITT B to much better advau-
tage than from solution X'V* which has been patented for the purpose with nickel, that
is, heavy deposits may be obtained from solution XITII B at current densities of 5 or 6
amperes per square decimetre, whereas solution XV must be operated at low current
. densities in, the neighbourhood of 080 amperes per square decimetre. If a current
density of above 6 amperes per square decimetre is used with solution XIIT B for

. heavy deposits, under the conditions and dunensmn of our baths, it was found that =

trees were formed on the cathode.

11, Our experiments show that solution XIIT B “Ylivows very satisfactorily.

12. Among the satisfactory properties of this remarkable solution should be
.uentioned an extremely high current efficiency, which we found at 1.0 and 5.0
amperes per square decimetre to he almost 100 per cent.

18. "Solution XIIT @, which is the nickel analogue of solution XIIT B, yielded
satisfactory plates up. to about 5 amperes per square decimetre, but showed splitting
ab current densities greater thau that. Nickel solution XTIT C does not possess the
remarkable qualitics of its cobalt analogue XIII B, although in many 1espects it 18
an improvement on standard nickel solutions.

14. Solution XIII B requires very little agonw, it operates satisfactorily almost .
from the start.

15. Solution XIII B is so remarkable in its plopelties that it was thought
hmhly worth while to dgvelop it lul,thel under eommereial conditions. .See com-
mercial tests, page 136, .

Mr. Walter' 8. Barrows, forcman of the plating department of the Russell Motor
.Car Company, made a report to the writer in conunexion with these two solutlons as
follows :—

. 1 Cobalt ethiyl sulphate, 100 g.; Sodium sulphate, 10 g.; Ammomum chloride, 5 g.; Water,
1,000 ce. G. Langbein & Co., D. R. P. 134736, Sept. 18, 1902
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\ Rerorr or MR. Barrows ox Sorution I B.

“ After préparing a cobalt plating solution according to your formula for
bath I B, and having used this bath daily during the past eight weeks, plating
a great variety of copper, brass, iron, steel,” tin, German silver, lead, and °
Britannia metal articles of different shapes and sizes under exactly the same
conditions as met with in general nickel plating at the factory of the Russell
Motor Car,Company, West Toronto, and after regarding the characteristics
of this particular solution absolutely from a commercial viewpoint, I can
heartily confirm any statement you have made to me regarding this remarkable
solution. This bath was equipped with cobalt anodes, 98-75 per cent cobalt,
which were sent to me from your laboratory.

“The runs made have varied from five minutes to 24 hours, and in each -
case the bath has proved wonderfully cfficient.

“The cobalt plates obtained were smooth, white and fine grained, very
adherent and uniform. In fact the surfaces of these deposits after several
hours’ run were so very smooth and uniform that a 4-inch cotton buff coloured
them to a mirror finish quite easily. We use 14-inch and 16-inch buffs to colour
8-hour deposits of nickel. :

“To test the hardness of the cobalt as compared with mnickel, with refer-
.ence to either buffing or polishing with emery, we plated strips of biass, one-
half the surface with cobalt and one-half with nickel, always giving the nickeled
portion the thickest plate. Then buffing or polishing across the two deposits
we found invariably that the nickel was removed from the brass before the
cobalt, and in some cases in one-half the time. ‘

“Though so hard and firm, these plates colour beautifully with little effort,
and require the use of much less bufing composition than comparatively thin
plates of nickel. Automobile parts of irregular shape were plated from 10 to
20 ‘minutes, and finished on a 6-inch buff operated at 8,000 r.p.m. without the
slightest evidence of a defect in the plating. To accomplish this with our
fastest nickel baths would require at lefist 60 minutes of plating.

“ As a protective coating for iron or steel surfaces, I am convinced that a
comparatively thin plate of cobalt will prove equally as effective as a thick
plate of nickel from an ordinary double sulphate nickel bath, and the time and
power required for the production of such plates is decidedly in f’lVOlll‘ of the
cobalt.

“The deposits are also very adherent, no dlﬁieulty having been experienced
in this respect, although tests were made repeatedly by bending, hammering

. and burnishing.

“One of the weak points of several so-called rapid mickel plating solutions
which we have tried commercially, is their poor “throwing ” powers: i.e., they
do not deposit the nickel readily in the indentations or cavities of the eathode.
The cobalt solution I B meets this requirement in a most efficient, matiner, the
deposits on the distant portions of the cathode withstand the tests imposed in
every case. '

¢ Another most important feature of this solution, which should commend
itself to every practical plater and manufacturer of plated wares, isthe extremely
high current densitv at which this solution may be employed without danger
of pitting the plated surface. I have plated with this cobalt solution I B satis-
factorily and under commerbial conditions, at a current density of 42 amperes
per square foot. This is 4.2 times the speed of our fastest commereial nickel
sohutions.

; “ As a further test we plated steel tubes of 1-inch diamecter (2.5 em.) for.
two hours, with a current density of 27 amp. per square foot and then drew the.
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tubes down to 0- 625 mch diameter w1thout mjulmg ‘the dep051t Thounh
. extremely hard, the ductility of the deposned metal proved remarkabld,

- % All of our tests have heen made in a still solution, without agitation of
any kmd and the plates were subjected to the most severe treatment considered
practical for h1gh~g1ade metallic coatings on the various mietals heretofore
mentioned.

“We are also of the opinion that the anodes in the cobalt bath IB will
remain free from coatings, such as characterize average anodes used in nickel
baths, and that the cost of maintenance will he practically nothing compared
to double sulphflte nickel solutions.

"“T can assure you that my experience thus far with these cobalt solutions .
has been intensely interesting, and I sincerely believe that their use commer-
cially would revolutionize the art of electro-plating such wares.as are now
nickel plated. ~ ‘

" “The simplicity of its composﬂ;lon its self-sustaining qualities, the
remarkable speed of deposition, together with the several points mentioned pre-
viously, should appeal to the commercial requirements of this progressive age.”

ReprortT or MR. BARROWS oN SoLUTION XIII B.

_ “ After thoroughly testing cobalt pl’ltmo bath XIII B, m’lde accmdlng

- to  your formula, I take pleasure in submitting the following report. .

" “TI found the bath very simple to prepare, and .at once began to operate
the solution with high current densities. The results obtained were exceed-
‘ingly. gratifying. Evidently bath XIIT B will require no plOlOIl"Gd ageing -
treatment, as splendid, white, hard, perfect deposits were obtained with
extremely high current densities within three hours after bath was prepared.

“The experiments have been varied and ‘the tests of plates severe and
.deliberate, the results have invariably been such as to cause me' to regard
cobalt’ bath XIII .B" the greatest aclnevement in modeln electroplating‘
improvements. /

“The operation of the bath 1s pos1t1vely "fascinating; the limit of speed
for commercial plating is astonishing, while the excellenchk of the plates pro-
duced is superior to those of nickel for many reasons.

) “The efficiency of the freshly prepared solution, together with tlle self-
sustaining qualities of the bath are without a pamllel in any plating solution
of any kind I have ever used.

“ Thin embossed brass stampings were plated in bath XIII B for only
one minute, then given to a buffer who did not, know the bath existed and who
was accustomed to buffing 1% hour nickel deposits on these same stampings.
This man buffed the cobalt plates upon a 10-inch cotton buff wheel revolving
at 8,000 r.p.m. The finish was perfect, with no edges exposed. These stamp-
ings have been plated in two dozen lots for one minute, and from a total of

+ 500 stampings we have found but three stampings imperfeet after buffing.
Tach stamping is formed to a spiral after finishing, without injury to the

- deposit., Grey iron castings with raised designs upon the surface were plated
one minute in -cobalt bath’ XIIT B, then burnished with 400 pounds of one-,
eighth inch steel balls for one-quarter hour without the slightest injury to the

! cobalt coating, as was proven by a 86-hour 11nme1s1on in 15 ounces of water

acidulated with 1 ounce of sulphuric acid.

“While attempting to reach -the limit of current densities which would
bé practical with this bath XTIT B, I have plated brass automobile trimmings
with a current density of 244 amperes per squave foot. These . picces were
plated in lots of six, and a total:of 100 were' plated, buffed and ready for

v stock in one how’s time. No unusual preparation was made for the run. and

/

\
t
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the work was performed by one man. Size of piece plated 1%-inch by 5 inches.

) “ Automobile hub-caps were plated three minutes in cobalt bath XTI B
and buffed to a beautiful lustre of deep rich bluish tome by use of a 7-inch -
cotton buff revolving at 1,200 r.p.m. The deposits were ample for severe
treatment usually received by such .articles. Comparative tests of these
deposits were made as follows: Same style castings plated in double sulphate
nickel solution one hour were suspended as anodes in a solution of equal
parts muriatic acid and water, sheet lead cathodes were used and a current
of 200 amperes at 10 volts passed through the bath. The nickel was removed
from the castings in thirty seconds, while forty-five seconds’ time was required
to remove the cobalt plates. , ’

“The above mentioned plating tests were made with still solution, no
form of agitation being employed. By aid of, mechanical agitators these
-current densities could be greatly exceeded with highly satisfactory results.

“ These cobalt plates were very hard, white and adherent and coloured
easily with slight effort.

“Several plates were produced upon sharp steel surgical instruments.
These instruments finished perfectly and, owing to the hardness of the cobalt
plate, only a thin deposit was required to equal the best nickel deposits which
'we received as samples. Cobalt deposits should prove especially valuable for
electroplating surgical instruments for this reason, non-adherent thick
deposits being very dangerous for this ‘class of work.

“ Owing to the unusual mild weather in this locality during the past month,
I have not concluded test with cobalt plates on highly tempered nickel-steel skate
blades, but judging from appearances and various severe indoor tests we do not.
hesitate to report success in this direction. A three minute deposit from bath .
XIIT B resists corrosion equally as long as a one-hour nickel deposit, the finish
is even superior to nickel, while every test employed during the process of manu- ;o
facturing the nickel-plated article has proved equally ineffective with cobalt
plates, therefore, by reason of the effectiveness of thin cobalt deposits we believe -
cobalt plates should prove wonderfully efficient on skates, or any keen edged ‘

- tool requiring a protective metallic coating.

“The runs made with bath XIII B have varied from 1 minute to 154 hours,

and in each case the results were remarkable. Electrotypes were reproduced -

1 one-sixteenth inch thick. Electro-dies were faced with cobalt one-eighth inch
thick, the electrotypes being graphite covered wax and lead moulds, Whl]e the
dies were made on oxidized silver-faced Britannia metal.

“The deposits from cobalt bath XIIT B were very adherent and pliable,
by proper regulation of the current beautiful white, hard, tough plates may bhe
produced quickly on any conducting surface.

“The ¢throwing’ powers of cobalt bath XIIT B makes possible its employ-
ment for plating deeply indented or grooved articles, such as reflectors,
channel bars or articles with projecting portions.

“We also obtained the best plates with extremely high current densities,
although plates finished with 75 amperes per square foot were of good colour and
ecasily buffed. The production of excellent plates with a current density of 150 o
amperes proved particularly easy and densities in this nelghboulhood were
employed for the greater portion of our tests.

“ (Cobalt bath XIII B will produce excellent hard, white, tough, plates
absolutely free from pits or blemish at a current density of 150 amperes per
square foot and under ordinary commercial conditions. This is fifteen times the
speed.of our fastest commercial nickel solution. : |

“ Kurthermore, the anode tops and hooks remain free from creeping salts. /1
The solution retains its original clean appearance and the anodes dissolve }
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satisfactorily, no slime or coating formed, brushing or cleaning anodes therefore
will be unnecessary. The anodes used with this bath,were 98.75 per cent cobalt
which were sent me from your.laboratory. The bath at the commencement of
our tests was strongly acid to litmus, and has remained unchanged throughout
our: expenments The spemﬁc gravity of the solution when fleshly prepared
was 1.24 and is.the sameé to-day.

#The rich deep bluish-white tone of the cobalt plates upon polished blass
surfaces is particularly notewmthy This feature should assist greatly in
making cobalt deposits very popular for brass fixtures, trimmings and plumbers’
supplies.

© “My experience with cobalt bath XIII B i is by no means at an end T intend
to continue to use it until present supplies are exhausted and then equip a larger
bath if supplies are obsainable. As a commercial -proposition I am sat1sﬁed it

" is wonderfully eficient and economieal.

« Takmg into account 'the dlﬁelence in cost of cobalt as compared with -
nickel, T am satisfied the metal costs for plating a given quantity of work with
cobalt would be considerably less than for nickel plating a like quantity.

' “l*u1thelm01e, the use of cobalt bath XIIT B cquipped " with automatic
apparatus for econveying parts through the hath would reduce the labour cost 75
Der cent, such apparatus would be practical for a greater vauety of wares than
i3 now the case with nickel.

“We cannot speak too highly of cobalt bath XIII B, and confidently believe
its future histery will surpass the hlst01y of any electlo-platmo bath now in.
general use.

“In conclusion, please aceept my warmest congr atuhtlons upon your
successes with cobalt solutions, and heartily appreciating the oppmtumty of

testing these solutions, I desire to sincerely thank you, Lmd sir, for the benefits
derived therefrom.”

From these commercial tests on cobalt platlng, the following general conclusions

may be drawni—

1. Several cobalt solutions were found to be suitable for electlo platmg with cobalt

under the conditions of commercial practice. Best among these are the following :—

SOLUTION IB.

Cobalt-ammonium sulphate, CoSO, (NII,), SO, 6I1,0, 200 grams to the ltre of

water, which is equivalent to 145 grams of anhydwus .cobalt-ammonium sulphate,
CoS80, (WIL,), SO, to the litre of water. Sp. gr.=1.053 at 15° C.

\ SOLUTION XIIT B.

Cobalt sulphate, CoSO,.. .. .. .. .. .. .. .. 3812 grams.

Sodium cliloride, NaCl .. .. .. .. .. .. .. 19:6, * )
Boric acid.. .. v .. oo oo vt vt ov o» .. Nearly to saturation.
Water .. .. .. .. .. .. .. .. .. .. ... L000 ce

Sp. gr.=1.25 at 15° C.

9. Cobalt plates fromn these solutious, on brass, irom, steel, copper, tin, German

silver, lead and Britannia metal articles, of different shapes and sizes, deposited under

conditions identical with those met with in general nickel plating practice, arve firm,

adherent, hard and wniform. They may veadily be buffed to a satisfactorily finished

surface, having a beautiful lustre, which, although brilliantly w]nte, possesses a
~ slightly bluish cast.

3. The clectrical conductivity of these solutions is considerably hlnflel than that

of the standard commercial nickel solutions, so that other things buun equal they
may be operated at ‘a lower voltage for a given speed of plating.
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4, Solution I B is capablé_oi’ cobalt plating on the various sizes and shapes of
objects met with in commercial practice at a speed at least four times that of the .
fastest satisfactory nickel solutions.

5. Solution XIII B is capable of cobalt platlng on the various sizes and shapes
of objects met with in commercial practice at a speed at least fifteen times as great
as that of the fastest satisfactory nickel solutions.

6. Plates from both of these solutions on various stock pieces, satisfactorily
withstood the various bending, hammering and burnishing tests to which the com-
mereial nicke] work is ordinarily submitted.,

7. These two very rapid cobalt solutions are remarkable for their sqtisfactmy
throwing power. That is, they readily and satlsfactouly deposit the cobalt in the
111dentat1ons of the work. .

8. "These two very rapid solutions operate at these high speeds in a perfectly still
solution without agitation of any kind.

9. These solutions are both cleaner, that is freer from creeping salts and pre-
cipitated matter, than the standard commercial nickel baths.

" 10. The cobalt deposited at this rapid speed is very much harder than the nickel
deposited in any commereial nickel bath. Consequently a lesser weight of this hard
cobalt_deposit will offer the same protective coat as a greater weight of the softer
nickel deposit. Considering solution XIII B, operating at 150 amperes per square
foot, on automobile parts, brass stampings, ete., etc., a sufficient weight of cobalt to
stand the usual commercial tests, including buffing and finishing, is deposited in one
minute. With the best nickel baths, it takes one hour, at about 10 amperes per
square foot, to deposit a plate equally satisfactory. Therefore, the actual weight of
metal on the cobalt plate must be approximately one-fourth that of nickel.

11, For many purposes, under the condition of these rapid plating solutions,
one-fourth the weight of cobalt, as compared with nickel, is required to do the
same protective work. Consequently, if nickel is worth 50 cents a pound in the
enode form, cobalt would be worth nearly $2 a pound in the same form, to be on
the same basis, weight for weight of metal. In addition, there are other ’ldV’lnt’U"CS
.of cobalt in saving of labour, time, overhead, ecte. !

12. A smaller plating room would handle a given amount of work per day with
e6balt than with nickel.

18. With these very rapid plating solutions, by the use of mechanical devices to
‘handle the work, the time required for plating, as well as the labour costs may be
tremendously reduced. Solution I B, and particularly Solution XIII B, are so
rapid as to be revolutionary in this respect.

14. Obviously the cost of supplies, repairs, etc., would be less with cobali-
plating than with nickel-plating, as the size of the plant for a required amount of
work is less.

15. 'The voltage required for extremely rapid cobalt-plating is greater than that
for most nickel-plating baths; it is not so great but that the machines at present in
use may in general be operated. Ior the same speed of plating, the cobalt solution
requires much the lower voltage.

16. Tor a given amount of work the power consumption for this rapid cobalt
work is less than that for nickel This is obvious, because the total amount- of
metal deposited in the case of cobalt is very much less, Whereas the voltarre at which
it is deposited is not correspondingly greater.

17. Ornamental work on brass, copper, tln, or German silver would require only
~ a one-minute deposit. Even wares exposed to severe atmospheric influences, or frie-
tion, could be adinirably coated with cobalt in solution X111 B in fifteen minutes. The
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tlemendous poss1b1ht1es of thls solution are not to be completely realized unless
mechanieal devices. are applied to reducg hand labour to a. considerable extent.

' 18. Thick deposits from these solutions arer vastly superior to any that we have
séen ploduced from nickel solutions. The tendency to distort -thin cathodes is less
prounounced, while electrotypes . and electlo dies have been given a superior thick
. deposit in a most satisfactory manner. " The lines were hard, sharp and tough and the

" v surface smooth. Nickel does not equal cobalt for excellence of massive plates.

19. Many of these tests were passed upon by uninterested skilled mechanics at
the plant of the Russell Motor Oal Company, who mvanably reported in favour of
. the cobalt as above. .

20. Both solutions IB and XIIIB are substantially self- sustaining, once theylale
put into operating condition, and ‘the amount of ageing required to do this is very
much less for them than that for the present commercial nickel baths.

A number of automobile parts,.and a large number of skateg, cobalt plated, were
tulned out at the plant of the Russell Motor Car Company under Mr. Barrows’ direc-
* tion, and many of .the skates have now {February 6, 1915) been under obselvatmn in
actual use for several months.

On this date Mr. Barrows reported that .gkates plated from solution XIII B, many
of which had had extremely -hard usage in the hands of boys, etc., were showmn up

-t with sulpnsmg satisfaction.

There is absolutely no stripping of the plate along the edge of the S]\ﬂte, e1the1
Dbefore or-after use, which unfortunately is not uncommon with nickel-plated skates.
I‘ulthelmme, the cobalt-plated skates seem to be decidedly superior to the nickel-
plated skates as regards their resistance to corrosion. \'Another very noticeable feature
about the cobalt- plated skates is that they are very free from scratches after rough
usage as compared with nickel. That is to say, the cobalt plate is demdedly harder

~ than the nickel plate. Most of the skates in question wete plated in three minutes
. at 90 to 100 amperes per square foot. Nickel plates at the same plant are plated in
‘one hour at about 4 amperes per square foot. a

There is apparently considerably more cobalt metal plnte on these skates than

need be to make them equlvalent to nickel- plated skates.

N .
MAGNETIC PROPERTIES OF COBALT AND OF FGHGO. .

A series of experiments were conducted on the magnetic properties of cobalt ﬂnd
of Fe,Co. These experiments ave only: just being completed, and include investiga-
tions under the following headings :— :

1. Permeability of pure cobalt.
9. IIysteleSJS of pure cobalt, -
3. l\lagnetlc properties of the alloy Fe,Co. \‘ '

. >
4 '

Magnetic constants of pure cobdlt were studied by two’ 1ndependent methods, and

the results should establish the valies ~of these properties with considerable accuracy.
X The greatest difficulties were exper viericed in obtaining sound castings of the com-
pound Fe,0o. The smallest quantities of occluded gas naturally caused .extreme
variations in the values of the magnetic constants determined. The results, there-
fore, with 1ewald to this alloy are somewhat uncertain as regards commmercial repro-
ducibility, although our results; in connexion with those of Professor Pierre Weiss,
of Ziirich, Switzerland, establish the fact that this compound has a magnetic perme-
ability between 5 and 10 per cent greater than that-of the best Swedish spft iron.
All of these experiments will be reported during the coming months in ‘a paper-
entitled “ Magnetic Properties of Cobalt and of TFe,Co,” by Herbert T. Kalmus and
Kenneth B. Blake. . .
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COBALT ALLOYS WITH NOXN-CORROSIVE PROPERTIES.

Since it is impossible to be certain a prior: whht effect the addition of any

metal will have on the properties of another, and as it has been shown that certain’

metals in small quantities improve the resistance of iron to atmospheric corrosion,
these investigations were undertaken for the purpose of determining the effect of the
addition of small quantities of cobalt on the atmospheric corrosion of iron and mild
steel. We have particularly in mind the addition of small quantities of cobalt to
the very pure iron prepared by the open hearth method for sheet roofing material,
The comparative effects of small amounts of cobalt, nickel and copper were
studied. '

Our interest was stimulated by the positive nature of certain very early pre-
liminary experiments, described in the next paragraph. )

PRELIMINARY EXPERIMENTS.

Very early in the course of these investigations on cobalt and its alloys, in the
autumn of 1912, a preliminary set of alloys was prepared by adding small percentages
of both cobalt and nickel to very pure iron. These alloys were exposed for several
months on the roof of Nicol Hall, Queens University, Kingston, Ontario. After
this exposure they were removed, and the amount of corrosion determined. In every
case it was found that the addition of small percentages of cobalt and nickel had
decreased the corrosion of the pure iron.*

Yollowing this, a second set of alloys was made with the same materials, in the
same way, and exposed under the same conditions as the previous set, for a perlod
trom June 16, 1913, to October 16, 1918. At the end of this exposure of 122 days,
the alloys were taken in, and the rate of corrosion in grams per square centimetre
of exposed surface per year was computed.

Unfortunately, two of the alloys of this set were spoiled during the exposure,
owing to dropping from the supports and coming in contact with the metal roof, so
. that the series is not sufficiently ‘complete to warrant giving all the details. How-
ever, the results were in general accord with those of the previous set, which led us
to believe that the addition of cobalt in proper proportions, to pure iron Inlght
prove of benefit to its non-corrosive properties.

The general method of procedure with these preliminary experiments was the
gsame as that described in detall for the complete sets of experiments to be described
below.

The two sets of experiments above described must be cons1dered preliminary for
a number of reasons, primarily because no heat treatment was given to the alloys.

CONCLUSIONS,

1. F'rom these preliminary experiments, additions of small percentages of both
Co and Ni to American ingot iron seemed to add to its non-corrosive property.

2. Cobalt seemed to be more effective than nickel when used in like amount.

3. These results were such as to.stimulate further interest, but were not sufi-
ciently complete or satisfactory to warrant definite conclusions,
o+ As a result of these preliminary experiments three series of alloys were made
and exposed, containing various percentages of cobalt, nickel and copper and com-
binations of these in American ingot iron, from 0-25 per cent to 8 per cent of the

elements mentioned. These alloys were prepared very mearly carbon free, and also

containing small amounts of carbon.

1The “pure” iron was American Ingot Iron, supplied by the American Rolling Mill Com~ 4

pany, Middletown, Ohio, ¢
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Seueb 1 was e\posea on the 1oof of \71001 Hall {from March 18, 191& to August’
31, 1914, an. exposure of 8,984 hours., In addition to analyses of the various. alloys,

“their diametet, tluchness, and. ‘weight of the e‘zposed dise, both' before and after
‘exposure were measured, and the Joss in weight in grams per squave centimetre of .
original surface per square hom of exposure computed from these measurements.

A’ second complete series consisting of about 20 alloys was prepared. This series
was a check on the fivst series, and was exposed on October 10, 1914, A record of
analysm, dimensions, ete., was made, but the ﬁnal measurements have not been mude, ag

these samples are still 0011‘0d1ng

_ plant of the Amencan Rolling Mills, Middletown, Ohio, and others are being exposed:
- on the roof of Nicol Building, Queens University, Kingston, in company with the -
‘samples of the three series mentioned. These sheets have been regularly photorrmphed

. OnDecember 22, 1914, a third complete set of alloys, -about 100 in numbe1 wag
exposed in a manner 51m1h1 to that of the first two sevies. . The alloys of Senes 3:
were prepared, paying paltmulal attention to the heat t1eatmcnt The final measure-
ments of this series hflve not yet been made, as the alloys are stﬂl being e\posed to:

" atmospheric corrosion.

In addition to these series, in co-operation with the Amencan Rolhn«r Mills Com-
pany, Middletown, Ohio, who are producing large quantities'of American ingot irom for
sheet roofing purposes, a number of 8 foot sheets of Anierican ingot iron with Valious
percentages of cobalt were prepared. Some of these sheéts are being exposcd at the

from time to, time and observations as to their condition, etc., made.
" Iu connexion with the preparation of these three scts of alloys about 30 micro-

. photoomphs have been taken, illustrating the 1nt1mf1te stluctule of the alloys i1t ques-

tion.

“ Oobqlt Alloys with Non- co11oswe Plopertxes »?

N

, ‘OOcho'ome Wires—A Oomparison with Nichrome.

Under this heading a paper will appear during the coming mouths by Herbert T.,

"Kalmus and Kenneth B. Blake, setting forth a series of experiments in which cobalt- :

‘iron-chromium-manganese wires were prepared, analogous to the -well-known nichrome;

for comparison with the latter for use as heating elements.. The compaiative pro- -

perties of these wires were _studied under the following headings—hardness, brittle-
ness, tensile strength, electncql resistance cold temperature co-efficient of electrical

resistance, oxidation at high temperatures, and melting point. The work on these -
“wires is not yet completed and the conclusions may be distinetly modified before finall
,pubhcamon is made. The preliminary conclusions which may be dmwn from the

_ e‘{peuments thus far arve as follows:—

+ 1. Mechanical Properties—The cochrome wires of the compos11:10ns represented by

" - the five samples measured do mnot- depart widely from mnichrome wires as regavds:

mechanical properties. ‘These'cochrome wires may be-sivaged with about the same:
ease as nichrome. " They are slightly harder, and samples A B 19 and A B 20 have a.

" higher tensile strength than nichrome. There is very little difference in the brittle-

ress of the two types of wire.

+ 9. Electrical Pr oper t1es.—The specific electrical resistance of the various members

“of this cochrome series at room temperature is from 0-5 to 0.6 that of nichrome under

the same conditions. The lowest value for cochrome which we have found is 60.5
microhms per em. cu., and the highest value 74-9 microbms per e¢m. cu., as against,
110 microhms per cm. cube for nichrome.

T42 o .. MINES BRANCH '
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< All these facts in dctml together with the complete, data, will be pubhshed by i
. thc writer during the coming months in a bulletin of the Mlnes Branch under the title,,
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The specific resistance of cochrome and nichrome approach ome another as the
temperature is raised from room temperature. The temperature co-efficient of-resis-
tance for cochrome varies between 0-00065 and 0.00085 per degree C., whereas the
corresponding value for nichrome is 0.00052. These values are mean temperature co-
efficients between 20° and 1,000° .C., and while not very accurate are fairly comparative.

The current carrying capac1ty is approx1mately the same for cochrome and
nichrome.wires of the same size.

:

3. Owidation at High Tempev'atwes due to Electric Current—Cochrome wires
which we have studied oxidize much more readily than nichrome wires at the same
température, when heated by an electric current. The temperature range which we
particularly studied was from 900° C. to 1,200° C.

4, Corroston in Acids—Nichrome is less attacked by 20 pel cent H,SO, than is
cochrome under the conditions of our experiments:

5. Melting Tempm'atures.—’l‘he melting temperatures of the cochrome varies from
12982 to 1879° C,, all of them being lower than that of nichrome,- which we found to
be 1380° C,

6. Properties for use as Heating Element.—Cochrome is inferior to nichrome for
most purposes for which these wires might be used for winding heating coils. The
principal disadvantage is that of increaséd oxidation at temperatures from 900° -to
1,200° C. The high temperature co-efficient of resistance of cochrome, as compared
with nichrome, tends to equalize their resistances with increasing temperature. Ior
most purposes it annuls the advantages of cochrome due to its lesser specific resistance
at low temperatures. It might find special application at intermediate temperatures
because of its lower resistance, or it might find special application in atmospheres other .
than oxidizing ones.

The work of this 1ab01at01y, on cobalt, has stimulated a va11ety of interests to ~
experimenting in various directions, and, as well, has had a direct influence upon the
consumer of the metal cobalt, both for the preparation of alloys and in the plating
industry. Inquiries of an important commercial character from manufacturing
purchasers have repeatedly come to the attention of the writer, and the indications
from a variety of sources are for a distinctly increased market for metallic cobalt.
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FUELS AND FUEL TESTING DIVISION.
I.
WORK AT FUEL TESTING STATION.

B. ¥, HAANEL,
Chief of Diviston. .
*  The work of the Division of Fuels and Fuel Testing during the year 1914 con-
sisted in the investigation of eleven commercial samples of coal, in the experimental
boiler provided for that work—the installation of which was completed early in the
year—and the testing in the gas producer of five samples of coal. The coals tested
for steaming purposes were obtained from the following mines: ‘Cardiff Collieries,
Ltd.; Gainford Coal Co., Itd.; Twin City Coal Co., Ltd.; Tofield Coal Co., Ltd.;
The Rosedale Coal and Clay Products, Litd.; Yellowhead Pass Coal and Coke Co,,
Ltd.; Drumheller Coal Co.; Newcastle Coal Co., Ltd.; Canmore Coal Cp., Lid.;
Jasper Park Collieries, itd.; and the Pembina Coal Co., Itd. The coals tested -in
the gas producer were the following: Pembina Coal Co., Ltd.; Drumheller Coal Co.,
Litd.; Jasper Park Collieries, Ltd.; and the Newecastle Coal Co., Ltd. The coals on
hand at the beginning of the new fiscal year—which will be investigated during the
following season—are; Georgetown Collieries, Ltd.; McGillivray Creek Coal and
Coke Co., Ltd.; West Canadian Collieries, Ltd.; Franco-Canadian Collieries, Ltd.;
Greenhill Mine, West Canadian Collieries, Ltd. In addition to these commercial
samples, the detailed investigation of which involved much chemical work, the

chemical laboratory received for analysis, proximate, ultimate, or both, and deter- -

mination of héating value, the following samples: Ninety-five coals, thirty-four
peats, eleven oils or oil sands, seven ashes, four natural gases, and six miscellaneous
samples. The work of the chemical laboratories is increasing at a rapid rate, and
the staff, as a consequence, is scarcely able to keep up with the routine work,

With a view to rendering assistance to the coal operators of the Dominion of
Canada in their efforts to reduce the mine accidents due to explosions resulting from
mine gas, the Mines Branch undertook to analyse samples of gas from all the mines
operating in the various provinces. Arrangements have been made whereby the
chief inspectors of those provinces affected can furnish samples of mine gas, in
gpecially constructed sample flasks furnished by the Mines Branch. Instructions
were issued, explaining in detail how the sample should be taken and mailed to this
office. The laboratory of the fuel testing station is now equipped with the special-
apparatug required for this class of work, and up to the close of the year we had
received several samples from British Columbig, Alberta, and Nova Scotia.

The machine shop was kept exceedingly busy conmstructing new pieces of
apparatus and machinery for the ore concentrating laboratory, the fuel testing
station, and the laboratories of the main building of the Mines Branch, Sussex street,
Ottawa. The subjoined report of the mechanical superintendent of the fuel testing
station shows, in detail, the class of work performed for the various laboratories; the
time of labourer or machinist spent on the individual pieces of work; and the cost of
both labour and material. The labour charges account only for the time of the
labourer while employed in the machine shop, not for his time in other work required
to be done in the laboratories. An examination of the report will show that very
decided economies have resulted in both the repair of old and construction of new
apparatus, which, heretofore, had to be done outside, in the various machine shops.
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The office work during the year comsisted in the preparation of the report
entitled, *Peat, Lignite, and Coal: Their Value as Fuels for the Production of Gas
and Power in the By-Product Recovery Producer,” and the final report on -the
results.of the large scale tests which were conducted and completed this year.

The writer, during the month of ‘August, was instructed to ‘Witness the test of
the Johnson Eleetric Zine Smelter at Hartford, Conn., in conjunction with Mr. G.
C. Mackenzie, Chief of the Division of Ore Dressing and Metallurgy. This work
necessitated the writer'’s absence from-Ottawa during the month of August.

In October, the writer visited the Chief Inspector of Mines for the Province of
Alberta, in order to eonfer on the arrangements for future shipments to Ottawa of

- coal for testing purposes. On this trip, he obtained samples of oil from the Calgaxry
oil fields, which are now being investigated at the laboratories of the.fuel testing
station,
In addition to the rcgular work of this division, the writer and Mr, J. Blizard
were engaged for some time in the investigation and writing of a repmt on the
@raham process for the manufacture-6f peat fuel.
_ During the latter part of the year, the staff of the Division of I'uels and Tuel

_Testing was increased by the permanent appointment of Messrs. J. H. H. Nicholls
and T. W. Hardy to the chemical laboratories, and L. S Malloch, B.Se., as additional
technical engineer to the division.

Toward the close of the year, an experimental briquetting press was purchased
for the purpose of investigating the feasibility of briquetting Wostem lignites, Whleh
will shortly be undertaken. 3

The summary reports of Messrs. Stansfield, Mantle, and A. von Amep are here-
with sub]omcd :

’

- II.
" GHEMICAT, TABORATORIES OF FUEL TESTING STATION.
"EpGAR STANSHIELD.

Chemist in Char ge.

These laboratories were utilized diring the year, not only for the chemical work
of the Division of TF'uels and Fuel Testing, as desoubed below, but also for that of the
Division of Ore Dressing and Metallurgy. The staff of chemists employed has been
materially increased, In Tebruary, Mr. T C. Mabee—appointed to the Division of
Ore Dressing and Metalhugy—took charge of the chemical work of that division. In
October, Mr. T. W. Hardy, and in November, Mr. J. . H. Nleholls, were appointed
asmst*mt chiemists to the Division of Fuels and Fuel Testing; although Mr. Hardy
‘has spent pait of his time assisting M. Mabee in the work of the Ore Dressing Divi-
sion. Df. Carter has continued tlnoughout the year in the w01l\ of fuel testing and
the examination of oils and waxes. = ~
) The laboratory accommodation has been increased by the addition of a small
room which has been fitted up for calorimeter work; and the ventilating system has
been improved by the addition of a plenum system, with heating control for the air
supply. -

The equlpment has been increased by the pu1olmse of the following special appa- -

vatus, in addition to smaller apparatus and. general supplies: -Sartorius analytical
balance, May-Nelson rotary vacuum pump, Lennox electric blower, Hoskins electric
muflle, Hoskins electric hot plate, Leeds and Northrup electric resistance thermometer
for calorimetry, Scimatco optical pyrometer, Engler oil distillation apparatus, Thux-
ston oil tester, Parr sulphur bomb, Drehschmidt sulphur in gas apparatus, Burrell
mine air analysis apparatus, and a meter tester. Moreover, the following new appa-
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ratus, or improvements to old apparatus, have been designed and made on the
premises: Kjeldahl nitrogen apparatus, safety attachment to electric water still, auto-
matic gas sampler, Jaeger nitrogen in gas determination apparatus, apparatus for
determination of specific gravity of oil, and additions to Randall and Barnhart. gas
analysis apparatus. . '

The total numBer of samples submitted for analysis during the year, exclusive of .
routine gas samples, was, approximately, the same as in the previous year; but the
samples submitted from sources outside the Department of Mines were nearly twice
as numerous. The actual work involved in testing the samples submitted was con-
gsiderably more than the corresponding work of the year before: more special investi-
gations were, carried out, and some progress was made with the arrears dating from
the time when the present lahoratories were being built, so that the total output was
far in excess of any previous year. There appears to be no slackening in the steady
increase in the demands made upon the laboratories; it is therefore regrettable that
they are now working at nearly full capacity, both as regards the number of chemists -
for whom there is accommodation, and also as regards the varieties of work requiring
special apparatus, for which laboratory space can be found.

The samples rcceived include ninety-five coals, thirty-four peats, eleven oils or
oil sands, seven ashes, four natural gases, and six miscellanecous samples. Twenty-
seven samples were submitted by the Geological Survey; ten by the Board of Rail-
way Commissioners; seventeen by the Department of Militia and Defence; two by the
Department of Naval Service, and thirty-two from other parties. Some of the work
of the laboratory consisted, as usual, of routine gas analysis in connexion with the
large scale boiler and producer trials, carried out on the premises. The determina-
tions made in this econnexion include those of the composition and ealorific value of
gases, together with their ammonia, tar, and water content.

Special work carried out during. the year includes: a preliminary investigation
on the air drying of coal begun in Mareh—still in progress, daily determinations
Jbeing made; the design and testing of the new and modified apparatus enumerated
above; and the design of a “total heat” attachment for the Boys gas calorimeter:
this latter apparatus was not quite completed at the end of the year. The system of
recording and reporting the work done in the laboratory has been further improved,
and a number of suitable books and forms designed and printed for the purpose. A
report on “Products and By-products of Coal” has been prepared hy Stansfield and
Carter, and will be published shortly. Moreover, at the close of the year arrange-
ments were made for the taking and analysis of mine air samples from the collieries
of the Dominion; speecial apparatus was purchased; record and report forms and
hooks printed; sample tubes obtained and distributed; a special wax for sealing the
tubes was prepared; and other preparations made for carrying out this important
work in the coming year.

Tu July, the writer had the privilege of visiting the fuel testing laboratories of
the University of Tllinois at Urbana, and, through the conrtesy of the Director of the
FEngineering’ Experiment Station, learned something of the work earried out and the
methods employed. ’ '

' IIX.
INVESTIGATION OF PEAT BOGS, 1914,
Argri von AxrEp.

'

According to the instructions received from the Chief of the Tuels and Tuel
Testing Division, I spent six and one-half months of the field season of 1914 in the
investigation of the peat bogs of the provinces of Quebee, Prince Jdward Island, and
Nova Scotia. The work was continued in order to ascertain the extent, depth, and
quality of peat contained in the various bogs. .

26a—10%
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Tu connexion with this- work, the writer left Ottawa on June 4, Mr. Y. Lamon-

tagne acting as temporary assistant, for a period of a month and one-half. Owing to

- Mr. Lamontagne’s desire to complete his college course, Ml A. Gentles ﬁlled the
position throughout the remainder of the season.

. Asg a brief summary of ka completed during the season, the following statement
is appended — -

QUEBEO PEAT BOGS,

The peat bogs investigated in Quebec during part of June and J uly, 1914, were:—

(L) The I’Assomption peat bog, situated 2 miles south of L’Ep1pllame station,
and about 1} miles noltlleast of Cabane Roade station in tlle Se1gneuly of I’Assomp-
Ctlom. - !

The total area covered by this bog is approximately 1,565 acres, the depth of the

bog varies from 3 to 15 feet.

(2.) St. Isidore peat-bog, situated about 3 miles south of St. Isidore statmn in
the Seigneuries of :—

.Chateauguay—La Prairie county.

Beauh'uuois—-Ohateailguay county.

La Salle—Napierville county.

The total area coveled is applommately 1,981 acres, the depth vmymg fmm 3 to
11 feet. -

(3.) I—Iolton peat bog, situated 2 miles east of Holton station and 1.mile west of
Barrington, in the counties of Olnteaugufly, Napierville, and Huntingdon.

The total area covered is about 6,181 acres, the depth varying from 4 to 6 feet.

The approximate total area mvestlgated in. the I’mvmce of Quebee during the
season of 1914 was 9,677, acres. ) '

PRINCE EDWARD ISLAND PEAT -BOGS.

;

“During the investigations in Prince Edward Island, carried on in the latter part

of J uly and in the month of August, 1914, the following bogs were surveyed:—

(4.) The Black Marsh peat bog, smuflted 6 miles north of Tignish, lot 1, Nmth
county.

The total area covered was approximately 650 acres, varying in depth from 3
4o 6 feet. '

(5.) The Portage peat bog, situated about 1 mile east of Portage stdtion, Hahfa\
“township, Prince county.

The total area of this bog is about 775 acres, of wluch 148 acres are peat litter,
wwith a depth from 4 to 7 feet. -

(6.) The Miscouche peat. bog, situated about 1 mile from St. N1cholas station in
Jots 16 and 17, Richmond township, Prince county.

The total area covered by this bog is ahout 2,900 acres, of which 103 aeres are peat
Titter with an average depth of 18 feet, and 2,797 acres, peat fuel, with a depth valymg
from 2 to 7 feet. .

(7.) The Muddy Creek peat bog, situated -about 8 miles southwest of St. Nleholas
station, in lot 17, Richmond township, Prince-eounty.

" The total area covered was about 61 acres, with an average depth of 8 feet.

(8.) The Mount Stewart peat bog, situqted in lot 85, about 1 mile south of Mount
Stewart, village.

The approximate total area investigated in Prince Edward Island during the
season 1914 was 4,386 acres. -
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NOVA SCOTIA PEAT BOGS.

The peat bogs investigated in Nova Scotia, from the beginning of September to.
the middle of December, 1914, were :—

(9.) The Cariboo peat bog, situated about 1} miles west from Berwick station,
Kings county, on the line of the Dominion Atlantic railway, and about 2 miles west by
the Post road. . i

The total area covered by this bog is about 887 acres, of which 200 acres with a
depth varying from 16 to 26 feet, and 687 acres with a depth varying from 8 to 12
feet, are suitable for the manufacture of peat fuel.

(10.) The Cherryficld peat bog, situated about one-half mile southeast of Cherry-
field station, Lunenburg county. '

The total area covered by the bog is approximately 160 acres, with a depth varying
from 8 to 20 feet.

(11.) The Tusket peat bog, situated to the southeast and east of Tusket station,
Yarmouth county.

The total area covered by this bog is approximately 235 acres, the depth varying
from 8 to 13 feet. .

(12.) The Makoke peat bog, situated about 13 miles south of Tusket station,
Yarmouth county. -
The total area covered is about 460 acres having a depth of from 4 to 12 feet.

(13.) The Heath peat bogs, situated in Yarmouth county, 13 miles east of Argyle
Head, about 1 mile east and west of Central Argyle station, and 2 miles east of Lower
Argyle.

The total area of this bog is about 2,174 acres.

(14.) The Port Olyde peat bog, situated in Shelburne county, about 3 miles west
of Port COlyde station, on the Halifax and Southwestern railway. .

The total area covered by this bog is approximately 1,666 acres, the depth varying
from 3 to 11 feet. '

(15.) The Latour peat bog, situated in Shelburne county, about 1} miles south-
west of Upper Port Latour.

The total area of this bog is about 849 acres, having a depth of from 8 to 11 feet.

(16.Y "The Clyde peat bog, situated in Shelburne county, about 23 miles northeast
of Clyde River village. Two and one-half miles north of this village, the bog follows
the Clyde river. .

The total area of this bog is approximately 2,240 acres, with a depth varying from
2 to 21 feet. ’

The approximate total area investigated in the province of Nova Scotia during
the season of 1914, is 8,671 acres, making a total area investigated during the season
1914, of 22,784 acres. -

This figure is somewhat less than that of the previous year, but accounted for by
the fact that the bogs investigated were spread over three Provinces, and many of
them were difficult of access, owing to the wooded nature of the surrounding district.

During the latter part of July, I visited the peat plant at Alfred, completed earlier
in the season, and which was in operation the whole day, thus offering an opportunity
for inspection.

Detail description, deliminations, profiles and maps of the above mentioned peat
beds, etc., will be published in a separate report.

R—4
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IV.

‘I\{‘EPORT ON MECHANICAL WORK D‘ONE AT THE FUEL TESTING
STATION, ETC.

To B. F: Haawer, B.Se.,
Chief Engineer,
‘ . Division*of Fuels and Fuel Testing,
Mines Branch, Dept. of Mines.

’ \

Sir,—Herewith appended is an abstract of the records that have been kept, show-
ing the amount of work done, and the labour and material expended thereon: arranged
under the heading of the department to which the same has been charged, and cover-
ing the period from April 1, 1914, to March 81, 1915. _

The work shown in this report does not include the cleaning of machinery, atten-
tion to belts, pulleys, shafting, bearings, ete., to keep the plant in first-class running
order. I may mention that to keep account of the cost of the above work, I am adopt-
ing a daily time card, so that the hourly occupation of each man is charged to what-
ever work he is doing during the day, the total of the same representing the total
number of hours he has workéd during the day, thus accounting for the occupation
of each employee. . . :

All of which is respectfully -submitted. :
A. W. MANTLE,

Mechanical Supt.

'FUBL TESTING STATION.

—_— . Labour. Material,
§ cts. $ cts.
* Main bearing for Korting gas engine— . ’
Labour, 74hours atd8c.... ....oovviiiiiiiiiinn, e e eeas 3b 52 21 00
Making emery wheel stand— : o
Labour, 33 hows at 48c.........ovvvinnnn... et reneas 15 84 4 50
Making and fitting brackets for small motor— :
Labour, 30 hours at 48c....,......... .. .. . e e 14 40 140
Malking parallel strips for machine shop— , o .
Labour, 156 hours ot d8c.. .. cvviiir it cee e iiinaraevanes 7 20 4 00
Forging and machining slot holes for shaper— . ,
Labour, T3 hours ab d8c.. ..oyt vinit it iii et eee e raeens . 9 12 1 28
Making face plate for milling machine— . . .
Labour, 18 hours ab dNC. . . vvttiiive et vvvvns ceiene i 8 64 2 00
Two angle plates for machine shop— ' ’
Labour, 19 hours ab 48C. .. .viivieiiiiire ittt e, 912 3 60
Machining jaws of vise for shaper— ; .
Labour, 3hours ab dfe... ..o i it cire e i e 1 44 .
Making two forge stands for holding bars— . ' )
Labour, 3§ hoursat 28c........o.coooiiiiiiii i, U a8 270
- Making set of six cutters for keyways-— .
Labour, 225 hours at 48¢............cooviiiiii e, PO 10 80 108
Making expanding bushing for grinder— T
.Labour, 2hours at48¢....-v.u.ovnivne.s. e e 9% .2
Repairing pokers for producer—
Labour, 3 hours at 48c......... e N 144
- Repaiving antipulsator—
Liabour, 6 hoursat 28c............. e e e i, 168
Polishing and lacquering -electric fixtures—
Labour, 375 hoursab 28c.4...v. vvvivvvninvnens e N 10°50
Buff sink fittings— :
Labour, # hour ab 28c. .. .ovvviiiir vt iir s ey 21
 Making patteru for eleetrical eutout on still— TN
Labour, 2hours ab28c .. . iiiviiieiiiiiie it i ceeanens : , 66
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FURL TESTING STATION.—Concluded.
4 —————— Labour. Material.
3 cts, $ ats,
Making two air boxes for Westinghouse producer -—
Labour, 41 hours at 48c...... ........ ..... .. e e s . 19 68 14 64
Making “T'” slot cutter—
Labour, 112 hours atd8e... . ..o vt vvreei i b 52 - 923
Making special “tool holder for shaping machine—
Labour, 19 hoursat 48c....... ... ... ..ocoiint oo o 912 55
Making pnttPrn for tool holder—
Labaur, 5 hours at 28c....,........... 140 50
Making tools for milling machine (fly cu
Labour, 5 hours at 48c... . .....ooviiiiiiiiiii i 2 40
Making spe.:ml relief valve for Wevztmghouse producer— ’
Labour, 10 hoursat48c., ...........0. .. .o 4 80 2 85
Changing piping on Westinghonse producer to suit new air boxes—
Labour, 26 hours at 28.......... coveiiviiiin i, 7 28 590 .
Making measure for producer —
Labour, 2 hours at 28C.......... verrirt et et reeiians s b6 10
Repairiug portable engine, which inclndes making new cross head, new slide
bays, cylinder head, piston rod, new valves and thomugh overhaul-
ing. St:’nghtemng crank shaft anl fitting key (Taast item done
A LAaWB0I S, ) e e e - 28 50
New cross head—
Labour, 80 hours ab48c.. ....vvvririir it e e 14 40_ 2 40
New cylinder cover—
Labour, 2L hours ab48c......c.vvvvev it ciit cirt e . 10 08 4 80
w220 hoursat28e.. ... ...l N 61 6O
Fitting and repairing—
Labonr, 220 hours at 23¢. .....cvoviivin civiiiis o e 55 00 7 50
CHEMICAL LABORATORY.
Making brackets and fittings for roller sun blind—
Labour, 163 hours ab 28c.......ovovevieeiiiiins cier i e 13 02'
" Hd hours ab 25c.., . .vvveit i e s 4 88
1" H hours at 48c......vvru i e e e 2 40 1 80
Making automatic electric cutout for water sti
Labour, 14 hoursab 48c.... ..« 6 72 H
Making and fitbing iron drying shelves—-
Labour, 10 hours ab 88¢.. .. ...t i e e e 2 80 140
Making total heat attachment for Boys calorimeter—
7Y Yo O 12 50 6 85
- Making small copiper water trap 6 inches by 1 inch—
Labour, 4hoursat48c........... ... L. Do 192 30
Making special nitrogen distillation apparatus—
Labour, (J. Philips, tiusmith)...«......oviveiiiiiiiniie vivnnne. 14 72 4+ 50
TobAL, et e $407 71 $100 38
Add—
Making mixing chamber for steam and air on Westmghouse producer—
,  Labour, 8 housat48c 3 84
" 10 hours at 28c............ 2 80 14 10
" 10 honrs at 25c...ivh... s, e e 2 50
Total $416 85 $114 48
ORE DRESSING LABORATORY.
Making aud erecting belt s]nfter for No. 1 pump—
Labour, I8 hours at 28e. .......cooiinni i e e 3 64
1B hours a#26C . ..ovovr.cuiiuiniiiis i e, . 3 25 3 40
Makmg and erecting belt shifter for No. 2 pump—
Labour. 12 hoursat28c.......... ......... 3 36
12 hours at 25¢c , . 3 00 325
Making and erecting belt shifter for No, 3 pump— N
Labour, 14 hours at 28c.........cov viiiiiiiiiiiins e el NP 392 370
Idhoursat23c, ... «..oovt v ciiiiii s e 3 60
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ORE DRISSING pABORATORY—C‘éntimwd.

- —_— Labour. Material.
. § cts. § [1:]
Making and erecting belt shifter for No, 4 pump— . .
Labour, 125 hours at 28c..... ...ocoiiiiii il i ee 83 50 3 60
125 hours ab 25C. ..o toiui i i e e 313
Making and erecting belt shifter for Deister table—
Labour, 15 hours'at 28¢ .+ ...vvveiiviiniiei iy cuvnen e 420 380
15 hours a6 250,00t vr ciiiiiiiie cieeiiier ceen aes e 395 o
. Making and erecting belt Shlfte). for Overstrom table— .
Lal our, 144 hours at 28c. . ceen 4 06 37
14 hours at 26c 3 50
Makm and erecting belt shifter for No. 2 elevator—. ... .
. ur, 12 hours at 286 ..o it i i i e 3 36 3 b5
12 hoursab 25¢.... ..oiiiiit civiiiena.. FE N 3 00
Special belt tighteners on concentrating bables— [
Labour, 40 hours at 48c. e terre v ereretarieaaeeer e 19 20 ’ )
. infitting, 19 hours at 28 - vu vt veer oot e oL 442 575
Making two special steel tanks for Richards jig— i R .
Labour, 298} hours ab 286. ... c.oviiiuiiiiiiiniiiiii i . 83 b1 28 70
Repairing’ and adjusting No. 1 elevator— . .
Labour, 10 hours at 28c........ S . et e 2 94
105 homrs ab 25C.... vivvriniiiiirnrnaniiinnn, v . 2 63
Ad] usting Delster table bearings—
Labour, 11 hours ab 28C. . vt vvuiiirireriieeiaiiiireiieranenerann, 3 08
Repairing and adjusting friction clutch on crusher—
Labour, 8hours ab 28c¢.....000iiirt v tviiel ciiieieeiiiaae, . 2-24 | 2170
Makm and erecting belt shifter for air comnpressor—
Labour, 24 hours ab 28c.......oiit viiiii i ciiiiii e 6 72 3 60 .
Titting spiral ore conveyers to bins—
Labour, 64 hours at 28¢ . .. ......ciciiiiinii, E e e 17 92 - 750
B Tl s S 16 00
Making spout for Richard laboratory jig No 1— .
Labour, Thour ab 286...... vooviieiiiiiiiieninanan. [ 028 010
Malking conveyer. boxes— )
Labour, 20 hours at 40c.... .. .. ciciviiiin viine cieieas e e 8 00 ' 3 40
Making motor belt tighteners, m'r.clnnmg castings and cutting gears—
L&bOlll lhoursat48o........ . .os Lo i . 72 48
w  infitting, 65 hours at 28c...... .. ..oeiiiiiiiin ciin . 18 20 - - 4 80
Makmg specml elevating screws for Overstrom table—
Labonyr, 16 hours at 28c .........ooviis tiiiiis v e e 4 48 ’ 0 64
Lrecting air compressors—
Labour, 24 hours ab 28c. . ....  .oviviiiiiiiiii i v e -6 72
' w24 hours AE 250 L. i e e 6 00 1 50
Erecting shafting and clutch for air compressors—
Labour, 28 hours ab 286. ... oviieiiiiiieiares tieie aineiinnn, e 7 84
‘Makin four ball thrust bearings for No. 1 and No. 2 line shafts— .
Labour, 44 hours at 48e...... 21 12 7 25
Titting ball thrust bearings in wall and on Bhaft
Laliour, 82} hours at 28¢ 910 025
Machining two pairs of gr, mdmg plates for Baumé pulverizer—.
Labour, 12 hours at 480 ..., Liih cii i ] 416
Making br acket pattern for shaft bearings in roaster bluldmg—
Labom, 6 hours at 28c...... . v ceiviiieiitiiniints caas v 168 - 02
Making braclets for shaft bearings roaster bulldmg—— .
Labonr, 6hours at 28, «.v.vviuiieiiianiiry vereiiaiiiiieerannn 168 3 40
Making lu.rge anchor bolts for large smokestack for toaster building-- )
Labour, 8 hours at 48c.. ... vvuvr ittt ciiriiniae e 384 6 97
¢ Special ”—Makmg cyanide machine including 12 sheaves, 6. spindles, 12
bearings, sha,ftmg and two pullevs—
Labour, 96 hours at Cieeieetirenas ne aisasssesiiasens besas 46 88
In erecting, 56 hours at 2.0 st e creaeaeaans eeen 14 40 9 30
Erecting rotary roaster furnace— .
Labour, 125 hours ab 28Cu....vevereeerierns veenns Ve eeen Ve e * 36 00
Lo 88 hours 86 23C.cv .ot ceiiiiiii e Ceeeneees aae 22 00 91 75
o BBEhours ab 48, . oo iiiiiiiiit th e i 168 00 '
Making.eight special columns for steel work in ronstor building— .
Labour, pattern making, 8 hoursat 28c...... . ...... . 2 28 50
. machine castings, 24 hours at 48¢c 11 52
Cutting pipes for columns— )

Libour, 6 hours ab48C...vuvuiveirriiareeer corirerein vas eaenannn " 288 51 60
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ORE DRESSING LABORATORY—Concluded,
Labour. Material.
. % cts, $ cts.
Erecting steel structure for receiving tank and overhead gear a,nd shafting—
Labour, 254 hours at 28c....... .00 vvvvivnr vrvenrneuse ouinonssions 7112 239 96
w210 hours at 25e......con civl aiiiiais, e e, 52 50
Making and fitting small door in roaster building— ’
Labour, 30 hours at 20c.... ... ..ccveviiriiiii i 8 40 3 60
Making special roller feeder for pneumatic jig— )
Labour,—pastern-making, 8 hours at40c... ........ . cooveeee o o0l 320
" machine work, 86 hoursat48e ........ .....oo0iiilil .. 41 28 4 50
Total ........... . et 854 66 507 24
SUSSEX STREET.
Making ten brass discs -inch larger in diameter than sample—
Labour, 6% hours a.t 48C.cuiviuns v e e P 2 64 1 60.
Making six brass dises as per sample—
Labour, 4 hours at 48c.. ....o.viiirnivriiiiiiiiniii e cereen 192 125
Making four brass plates as per sample— .
abour, 3 hours atd8c.......... ... . ..o e 1 44 70
Straightening copper boiler, trning circle of month—
: abour, 3 hours at48c........ovevt ceiiiiiiiiiiiiie e 144
Fitting dust collecter—
Labour, 4 hours at 28¢ , 112 ‘
Making emery wheel attachment for motor—
Labour, 6 hours at 48c.........ovviii it . 2 88 15
Making improved electroscope—
Labonr, pattern-making, 8 hours at48c............ . .ovviivnineen 3 84
w  machining, 48 JOULS BE B . vvvovvmvrssrnsnrns oeeannnien 23 04 10 50
Making cement mixing table— .
Labour, 20 hours at 48c.........ooooiueiiin s o L 9 60 35 78
Erecting machinery for Mr. Cole— ’
Labour, 24 homsat48e ... ......... ... .... Cerire e eeeeeeians . 11 52
w24 hours at 20c. .... fereeieee e aer ieuae eereseeieas ea. 4 80
T I e e e 64 24 49 88
SUMMARY
Tuel Testing Station.......co. vivier vriieniirieirene verns P 348 75 8178
Miscellaneous Work— . ’ :
Repairs to portable engine..... .......oviiiiiiiiniiiiiii 198 46 21 10
Chemical Iaboratory........ o vviiii it i e 658 96 18 50
Ore Dressing laboratory.... ... PR e e e 854 66 507 24
Roaster bullding . ... oo ovrvive it civiiiiraren craiiee aner e . 255 56 157 82
Sussex Street.. ..o e s 6t 24 49 88
- Total...."..........0. e e e 1,780 63 886 42
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DIVISION OF CHEMISTRY.
THE CHEMICAL LABORATORY, SUSSEX STREET.

., G. Warr,
Chief of the Utvision. .

The work.in the chemical laboratory has, for the most part, been along the same
lines as in former years. One new field of research, however, has been opened
up, and work in it carried on continuously since -June, namely, the investigation of
the mineral waters of Canada.

A few explanatory remarks regarding the scope of this mew work may, appro-
priately, be given here.

The investigation is to comprise not only a complete chemical analysis of the
geveral waters, together with a study of their physical properties, but special atten-
tion is to be given to their radio-activity.

A well or spring water may contain in solution—in addition to the ﬂalme con-
siituents usually present:—

(a) Radium emanation: the gas which is a product of the continual decompo-
sition of radium, or its salts, and which has come to be regarded as a
therapeutically important factor; and -

(b) the gas (@) and extremely small quantities of radium ealts.

As radium emanation rapidly decays—one-half the initial quantity dying in
four days—its estimation should be made at the time of the collection of the sample,
cr as soon as possible thereafter.

To satisfactorily make this examination, it is intended that an expert officer of
the Department shall personally visit each water source, and make, on the spot, those
tests which I have stated should be made at the time of collection; take such
observations of the physical character of the water as may be desirable and possible;
and, at the same time, collect and send to Ottawa a sufficient quantity of the water
for the subsequent chemical analysis.

Work along these lines has been carried on during the summer of 1914 by Dr.
John Satterly, Associate Professor of Physics in the University of Toronto, assisted
by M. R. T. Elworthy, B.Se. (London), and, by the last named, after Dr. Satterly’s
return to Toronto, in September.

In order to facilitate the prompt examination of the waters collected, arrange-
ments were made for the determination of the radio-activity at three centres, namely:

1. The laboratory of the Mines Branch at Ottawa.

.2. The bottling works of the Caledonia Springs Co., at Caledonia Sprmgs, Ont.,

and

3. In the laboratories of the Macdonald Physics Bmldmg, of McGill University,

at Montreal.

At each of these places suitable accommodation was provided for the setting up
of electroscopes, and the operation of the necessary accessories, and to each of these
the samples collected in their respective meighbourhoods were sent, and the desired
determinations made with all possible expedition.

Tor the determination of the dissolved radium, as well as for the chemical
analysis, a sufficient quantity of the water was forwarded to Ottawa.

155




l 156 ’ ’ MINES BRANCH

5 GEORGE V, A, 1915

" The following springs or sources have been visited, and their waters examined
in the manner outlined :—
* (a) Examination made in Ottawa:—

Gillan’s spring, near Pakenham.

Sanitaris Water Co.s spring, at Arnprior.

Borthwick spring, near Hawthorne.:

Victoria sulphur spring, near Otftawa.

Russell Lithia Water Co.s springs (2) at Bourget.

Qarlsbad springs—five in number. _

Several civie wells, and other private sources, in and about Ottawa.
(b) At Caledonia Springs:—

Five of the best known Caledonia springs.

Two saline waters owned, by Charles Gurd & Co., of Montreal, sﬁ:uated at

Caledonia Springs.

Adanac water, at Bourget.

Plantagenet mineral water; and

A copious spring at Alfred Ont.

( c) At Macdonald Physics Building, Montreal:—

Abenakis springs (2) at St. Francis du Lac.

Berthier.

Maskinonge. :

Potton. - . '
Radnor Forges. ' '
Richelieu, '
Ste, Agathe.
St. Benoit.

Ste. Genevieve.
Ste. Hyacinthe.
St. Léon.

St. Severe. .
Varennes. . ;

Viauville: remarkable for the large quantity of hiydrogen sulplde it contains.

together with samples from several of the “ Artesian and other Deep Wells of the
Island of Montreal” referred torin a report published by the Geological Survey of
Oanada, under ‘the above caption, by Dr. F. D. Adams.

Detailed results of the work dome this season will not be published until the
chemical analyses are completed; but it can be stated that in most of the- instances
the waters examined were slightly radio-active, giving values of the same order of
- magnitude as those from other parts of the world where results have been recorded.

With regard to the.other work carried on during the year, the several items are
susceptible of classification, and for purpose of ready. reference, may, be arranged under
the following headings:—

» ASSAYS.

One hundred and thirty-two samples of gold, silver, and—in a few instances—
platinum oxes, from the undermentioned Provinces, have been exammed —
i, From Nova Scotm, one sample.
. “ Quebee, six samples.
ili.  “ Ontario, thirty-nine samples.
iv.  “ Manitoba, one sample.
v. “ BSaskatchewan, twenty-two samples.

|
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vi. From Alberta, two samples.
vii. % British Columbia, five samples.
v111 “  Yukon Territory, nine samples
ix, and forty-eight others, concerning which insufficient, or no data as to
locality of occurrence, was furnished.

,CLAY.

Qualitative examinations of six samples of clay have been made, to ascertain if
they were suitable for employment either in brick making, or as an ingredient of
artificial Portland cement. The examinations so made were of a very unsatisfactory
and indefinite character, hence it is gratifying to be able to allude to the new Division
of Ceramies, now in process of establishment in connexion with the Mines Branch, and
to which all clay samples may in future be sent for examination and testing.

None of the samples referred to above were of enough interest to merit special

notice here,
COPPER ORES,

Twelve samples of copper-bearing ores: one from Nova Scotia; one from New
Brunswick; three from Ontario; two from the Yukon; and five from unspecified
localities have been examined. In connexion with this collection of copper ores,
however, there is much to be desired in the way of more complete information as to
locality of occurrence. As the matter stands, our report can only state that the
particular specimen examined comes from an undesignated locality; often without
even the name of the province being given. It is manifest, therefore, that a report so
indefinite is of little value, either to the recipient, because it lacks definiteness, or to
the Department, since it conveys no information of the mineral worth of any particular
deposit or area. :

IRON ORES.

Eighteen samples of iron ores have been submitted, either for eomplete, or for
partial analysis, from the following localities:—
(a) Cape Breton county, N.S. TFour samples from—
i, The Curry property.
ii. W, Mackenzie farm at Marion Bridge.
iii. « Pit No. 2.
iv. Grand Mira, South.
(b) Richmond county, N.S. Two samples from—
i. D, MecIntyre’s property, Loch Lomond.
ii. Robinson property, at Barra Head.
(¢) Antigonish county, N.S. Oune sample from—
Arisaig iron district;
while eleven other samples must be put down as from ¢ undefined localities.’
LEAD ORES.

The smelter returns from the output of several of the auriferous quartz workings
in the Yukon, having been found to be slightly above that indicated by the test assays,
it was deemed advisable to determine the lead content of such as were thought might be
plumbiferous. To that end, some 378 samples were analysed. Of that number,

90 contained only traces of lead.

60 .« less than one per cent of lead.

11 “ more than one, but less than two per cent.

17 ¢ “ two, “ three per cent.

10 “ “ three, “ s four per cent.

12 “ «“ four, “ five per cent.
5 “ “ five per cent, while

219 contained no lead whatever.
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LIMESTONES.

. During the year, hity two samples of hmestoues and dolomites have been analysed
by Mr. Leverin.

Nineteen samples weve from the following named quarries in the vicinity of St.
John, N.B.:— . B

i, Charles Miller’s, two samples; one of blue, and one of yellow limestone.

ii. Stetson and Cutter’s, four samples; three of blue limestone, and one of white ,
dolomite.

ifl, Purdy and Green’s, two samples of blue limestone.

iv. Randolph and Baker’s, seven samples; three of blne, two of whlte, and one
of yellow limestone, and one of white dolomite. .

v. From Drury Cove, three samples of blue limestone.

vi, From Green Head, one sample of altered limnestone.

The remaining thnfw two samples were collected by Ml I‘lechettc 11 oni the under-
mentioned localities in western Quebec — i

Pontiac counnty, lot 26, range T, of Clarendon.

an island at Portage du Fort.

quarry at Portage du Fort.

Carswell’s guarry, at Bryson (2 samples).
“o lot 4, range VIII, of Clarendon.

lot 8, range I, of Clarendon.

“ on C. N. R. property, at Bristol.

“ lot 12, range ITI, of Onslow.

"Wright county, quarries at Hull; at Ste. Ceclle de Masham; at l*auelton, and
at Puugml Talls.

Ottawa county lot 89, range VIII, of Aylwin.
“«. lot 16, range ITI, of Aylwin.
¢ lots G rmd 7 rauge VI, of Aylwin.®

‘ Labelle county, from bed of Lievre river at Masson:

Argenteuil county, lot 21, range I, of ITarrington.

« “ 10, “ VIII, of Grenville.

¢ © 15, IX, of Grenville. '

« “ 7, « IV, of Grenville

« “ 15, “ III, of Grenville.

€« quarry near Calumet.

« lot 17, range IV (Lanes Purchase), north of Lachute.

quarry one-half mile south of Lachute. *
quarry at Czu_-illon.
from Ofttawa river between Cushing and Stonefield.

(And one sample from the Ontario end of the dam at Carillon.)

Terrebonne county, from P. Sanche’s quarry, 8 miles N.E. of Ste. Therese.
“ « from a quarry at Ste..Therese.
« “from a quarry one-half mile south of Ste. Thercse.
« from a point 2 miles west of Piedmont.

Laval county, from N. Brunel’s quarry, near St. Vincent de Paul.
¥, arry,

Mr. Fréehette’s collection cdmprisbd some 110 samples; but the analyses of the
above 32 only had been completed within the time covered by this summary.
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MOLYBDENITE.,

“Three samples of this mineral have been examined. One was from lots 7 and 8
of range IT of Bardley township, Pontiac county; and two flom the west half of lot
28, concession IV, of Bagot, Renfrew county, Ontario.

NICKEL AND COBALT ORES.

Eight samples—one each from—

(1) A point 1 mile from tide water, on the cast 51de of King street, St.
Stephen, N.B.

(ii) Calumet island, Pontiac county, Que.

(111) Sesekinika lake, Ont., and

(iv) Lot 20, concessions III and IV of. Bagot township, Renfrew county,
Ont., and '

TFour from unspecified localities.

ROCK AND MINERAL ANALYSES.

With the continued augmentation of the staff of both the Geological Survey and
Mines Branches of the Department of Mines, there has been a gradual increase in the
number of specimens of rocks and minerals sent for exhaustive chemical analysis.

Mr. M. F. Connor and Mr. N. L. Turner have both been carrying on this class
of work, Mr. Connor’s whole time being devoted to it, while Mr, Turner has been
called upon to do other work from time to time.

-Even with the service of two chemists available, it is not possible to issue reports
as soon as the collectors of the samples desire,

It has accordingly happened on more than one occasion -that summary, or other,
reports have either been delayed, or have been issued in an incomplete condition.

It would appear that additional assistance in this class of work will soon be
demanded,

During 1914, analyses of the following have been completed and reported, and
work upon others commenced :—

Six feldspars from Ottawa county, Quebec, as follows:—
(1) O’Brien mine, lot 21, range VI, of West Portland township.
(ii) Villeneuve mine (microcline), lot 21, range I, of Villeneuve.
(iii) Villeneuve mine, (albite, peristerite), lot 21; range I, of Villeneuve.

(iv) Leduc mine (amazonite), cast half of lot 25, range VIII, of Wake-
field township.

(v) Leduc mine, second sample.
(vi) Pearson mnine, lot 13, range }xII of Buckingham township.

Three feldspars from Saguenay county, Quebec.

(vii1) Canadian Feldspar Company’s mine at Mamcoua[,an bay.

(viii) Lac Pied du Monts mines, at Lac Pied du Monts (two samples).
Two feldspars from Frontenac county, Ontario. '

(ix) Gamey mine, on lot 5, concession XIII, of Portland township.
(x) Richardson mine, lot 1, concession II, of Bedford township.

One feldspar from Lanark county, Ontario, from—

(xi) Silver Queen, or Smith mine, 51tu'1ted on east half of lot 13, con-
cession V, of North Burgess.
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The foregoing twelve samples were all collected by Mr. H. S.-de ‘Schmid, of the
Mines Branch staft.

(xii) . Residual red clay, collected by Mz R G MecConnell, on Te\qda
island, B.C.

(xiil) Muscovite granite, from one-fourth mile southwest of Lardeyr 11ve1,
and one-fourth mile below its junction with Ross Meadow brook, N.S.

(xiv) Biotite 01amte, ‘from a point a mile and a half north of Wallaback
lake, N.S.

The two immediately foregomg were collected by Mr. W. J Wright, of the -

- (ieological Survey,
(xv) ‘Quartz d.iorite.
(xvi) Granodiorite.
(xvii) Pulaskite. ]
~ (xviii) Dike. . ‘ -
- One sample of each of the foregoing was collected in the Beaverdell district of
British Columbia by Mr. L. Reinecke, of the Geological Survey. >
(xix) Analcite rock, and
(xx) Analecite crystals, ' ’
Collected by Mr. J. D. Mackenzie, of the Geological Survey staff, on section 83,
township 6, range 4, west of 5th meridian.
. (xxi) Silt, from Thompson river, near Ducl;s, B.C.
Collected by Dr. R. A. Daly.
(xxii) Six rocks, collected by Mr. O. B, Leroy, of the Geological Sluvey

Blanch, at Franklin, B.C,, as follows:— -

Monzonite.

Minette,

Syenite,

Felspathic pyroxenite.

Basalt,

Trachyte, -

(xxiil) Six speenmens from Kyoquot sound, Vancouver island, collected

by Mr. C. H. Clapp,

»

(xxiv) Three rocks from the Mount Royal tunnel in the eity of Montreal,

collected by - Profegsor J, A. Bancroft, -of McGill' University, were fully
analysed, and a partial analysis and a preliminary report made upon Six
others from the same locality. .
. (xxv) A sliglitly pyritiferous argillite from an undefined locqhty in
"~ New Brunswick—sample submitted by Honourable Ja ames Domville.

L4 .
WATERS.

In addition to the work done in water investigation, as already-veferred to, five
waters have been qualitatively examined. '

Two were from Ontario; one sample being taken from a boring 175 feet deep,
near Pendleton, and another from a spring on lot (%), concession I, of Alfled both
* in Prescott county.

One sample was sent by 1\[1 W. B. Nicholson, of Gilbert ‘Plains, Manitoba.

A sample sent from Hayter, Alberta, was thought by the sender to be indicative
of oil, but examination proved that this was not the case,

The fifth sample examined was collected at Refuge cove, on the west coast of
Vancouver island, by Mxr. Charles Clapp, of the Geological Survey staff.

i
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ZINC ORES.

Determinations of zine were made in two samples submitted.

One was collected by Mr. E. Lindemsn, of the Mines Branch staff, at Bast Bay
mine, in Cape Breton county, N.S.; the other was submitted by Mr. G. C. Mackenzie
a< an umpire sample of certain of the zinc ores abounding,at or near Nelson, B.C.

- ’ MISCELLANEOUS MATERIALS.

Under this heading is grouped a wide variety of materials, some of which are of
more than passing interest, but on account of the meagre information furnished
cannot be made use of.

Sand, bricks, clay (supposed pigment), mica, shale, marl, silt, graphitic rock,
meteorite, ave some of the materials included here. Twenty-four such samples were
examined,

Some 882 specimens of various kinds have thus been accounted for, and the
work upon them completed and reported.

In carrying out the necessary practical work, the three assistants,” Mr. M. T.
Connor, B.Se., Mr. H. A. Leverin, Ch.E,, and Mr. N. L. Turner, M.A., have given
close attention to the duties assigned them, and their work has been highly com-
mendable.

96a—11
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REPORT OF THE DIVISION OF MINERAL RESOURCES AND STATISTICS.

JouN McoLE1si.
Chief of Division.

A preliminary report on the Mineral Production of Canada, during the calendar
year 1914, has already been completed, and separately published, and will be included
as an appendix to this report.

The work of this division, which has been described in previous Summary Reports,
consists chiefly in the annual collection of statistics of mining and metallurgical
production, and the compilation and pyblication of reports thereon.

The period covered by the statistical record is the calendar year, the twelve months
ending December 1. Thus, in January, 1914, schedules were distributed to mining
companies throughout Canada, requesting returns of production during the calendar
year 1918. In many cases the mine operators.have not the information available until
several weeks, or even months, after the close of the year. However, sufficient infor-
mation was available to complete a preliminary report, which was sent to press during
the last week in February, and was distributéd during the following week. The
preparation of the complete and final reports was then undertaken. A revised edition
of the report on Economic Minerals and Mining Industries of Canada was prepared
for distribution at the Panama Pacific Exposition. The usual lists of mine and quarry
operators were compiled, including, for the first time, a list of non-metal mine operators, .
and a list of sand and gravel operators.

‘ It is with the deepest regret that we have to record the loss, by death, of Mz. Cosmo
T. Cartwright, Assistant Mining Engineer in this Division. Mr. Cartwright died in
Kingston, October 27, after having been in failing health from about the middle of
August. TFor several years, Mr. Cartwright has prepared the special chapters in the
. annual statistical report on the production of Gold, Silver, Copper, Lead, Nickel, and
Zine, and had just completed his report covering the year 1913. Being a man of the
highest integrity and personal honour, his passing is deeply deplored by his associates,
-and as he was particularly well informed concerning the mining industry in western
Canada his loss has been a severe one to the Division. No matter how capable his
guceessor, it will require considerable experience to render equivalent service, '

The writer, together with Mr. Cartwright, attended the annual convention of the
Canadian Mining Institute in Montreal, March 4 to 6, in the interests of the Division,
and, as usual, a short paper was presented on the Mineral Production of Canada during
1918, A visit was paid to Sydney, N.S., April 14 to 17, and an illustrated paper on
certain phases of the mining industry was presented to the Mining Society of Nova
Scotia. Through the courtesy of the Dominion Steel Corporation, the iron and steel
plant at Sydney, and several of the collieries in the distriet were visited, subsequently,
several days were spent at New Glasgow, Halifax, and Truro.

On September 25, I received notification of my appointment as member of a special
committee to investigate certain points in connexion with the iron mining industry
in Canada, and from that date to the close of the year a good deal of my own time was

- taken up with the work of that committee. '

The publication as advance chapters of separate parts of the final report on
mineral production was again continued; and in pursuance of this plan, five separate
chapters were completed on the dates shown in the following list.

26a—11%
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REPORTS AND LISTS OF MINE OPERATORS COMPLDTED FOR PUBLICATION DURING THE YEAR.

Repm s :—

Preliminary Report on the Mineral Production of Canada during the
calendar year 1913—February 24.
The Production of Iron and Steel in Canada dunng the calendar year 1913
" —July 14.
The Production of Coal and Coke in Canada dunn@ the calendar year 1913
—July 27. .
The Production of Copper, Gold, Lead, Nickel, Silver, Zinc and other metals
in Canada during the calendar year 1918—July 30.
The Production of Cement, Lime, Clay Products, Stone and other struc-
tural materials in Canada during the calendar year 1918—August 24.
. A General Summary of the Mineral Production of Canada during the
calendar year 19183—September 4. '
Annual Report on the Mineral Production of Canada during the calendar
year 1913—September 9
Economic Minerals and M1111n0' Industries of Canada, Panama Pac1ﬁc
LEdition 1914—October 19.
Lists of Mine and Quarry Opemto'rs:—
List of Coal Mine Operators in Canada—June 6.
List of Mines in Canada (other than metal mines, coal mines, stone quarries,
clay plants, ete.)—July 21.
List of Manufsacturers of Clay Products, of Sand-Lime Brick and of Cement
) in Canada—September 22.
List of Stone Quarry Operators in Canada—October 5.
List of Lime Kilns in Canada—Oectober 6.
List of Operators of Sand and Gravel pits or deposits—October 14.

The correspondence of the division during the year comprised about 9,870 letters
and circulars sent out, and 8,868 received. The amount of work involved in the
compilation of statisties of production, imports and exports; the preparation and
revision of lists of operators; the writing and checkmg of reports; indexing of mining

literature, and of the incorporation of mining compames, together with other routine - .
work of the division, has increased: very greatly during the past few years. During
1914, the assistance of ome temporary clerk was secured namely, from November 20
to the end of the year.

Much time is taken up ‘in the preparation of 1nfo1matlon for conespondents and
others respecting the mining industries and ‘mineral resources of the country; an
endeavour being made in all cases, so far as the records and veports of the Depart-
-ment will permit, to furnish enquirers with the mfmmatlon required, or to advise
them where it may be obtained.

During 1914, and particularly after the outbreﬂk of the war, a considerable
number of inquiries have been received relative to the mineral resources of Canada,
and more especially. with,regard to possible supplies of barytes, celestite or strontium
sulphate; chromite, inf usorml earth, magne31te, molybdenite, ete.

The war had an immediate effect in the disloeation of commerce; thé closing of
market exchanges involving the temporary cessation of metal and mineral quotations,
all of which seriously restricted the output, and accentuated the decrease in pro-
duetion, which was already expected, as a result of the financial stringency of 1913,
and the culmination of land and other speculation.

So soon, however, as control of the sea was demonstrated, market quotations and
trading were resumed at reduced prices.

1
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The continuance of the war increased the demand for many metals such as
copper, lead, zinc, antimony, molybdenum, etec., the prices of which 1ap1dly rose to
. levels equal to, or higher than, those p1ev1ously prevailing. - :

n view of the dependence of the Empire upon German and European sources
for such products as potash salts, coal tar dyes, and other coal tar by-produects,
cyanide salts, magnesite, kieselguhr, and other mineral products, both natural and
manufactured, the war has demonstrated the desirability of the development, as far
as possible within the Impire, of those various mineral and metal resources, not
cnly the ores, but also the refined products, now so essential to the nation’s life,

The war’s demands for iron and steel products has given considerable stimulus
to Canadian iron and steel plants at a time when the demands of the general com-
mercial market were approaching a minimum. It is reported that arrangements
have already been made for the recovery of toluol and benzol at the coke oven by-
product plant at Sydney, and there is every evidence that the mining and
metallurgical industries are being stimulated in many directions,
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HILLCREST MINE DISASTER.
J. G. S. Hupson.

On the morning of June 19, 1914, a violent explosion occurred in the underground
workings of the Hillerest Colliery, Alberta, causing the death of 189 men; the worst
disaster in the history of coal mining in Canada. When the press notices of the
explosion, and the appalling, loss of life appeared, the Deputy Minister of Mines
instructed me to proceed to IHillerest without delay, and to render any assistance in my
power to the Inspector of Mines for that Province; to the management of the Coal
Company; and to the representatives of the workmen employed. My written instru-

~ctions were as follows:— '

OrricE oF THE DEruTy MINISTER,
’ . O1rawa, June 20, 1914,
J. G. 8. Hupson, BEsq.,
Mines Branch, Department of Mines,
Ottawa.

Drar Sir,—You are instructed to proceed at once to Hillerest, Alberta, to
investigate the recent appalling disaster at the Hillerest collieries. You will
obtain as full an account of the disaster as possible, with all obtainable facts’
bearing upon its cause, severity, and consequences. Ior this purpose you will be
present at the inquest. If there is any assistance which you can render the
Provineial or other authorities in meeting the overwhelming situation created
by this catastrophe, you will place your services at their disposal.

Yours truly, ,
R. W. Brock.

On receipt of these instructions I left Ottawa on Saturday night, June 20, and
arvived at Iillerest, Alberta, on Wednesday morning, June 24, 1914, and at once
proceeded to the Hillerest mine, where I met Mr. John T. Stirling, Chief Inspector
of Mines, Province of Alberta; his Deputy Inspectors of Mines; Mr. I. C. Roberts,
Mining Engineer of the United States Bureau of Mines, Denver, Colorado; the
General Manager of the colliery, Mr. John Brown; and other officials, and with them
proceeded to make an ingpection of the underground workings of the mine. After
repeated visits, I cannot add any new evidence of 1mportance to that submitted in my
first report, which is as follows:—

. Frawg, ALBERTA, July 18, 1914.
R. W. Brocxk, Esq.,
Deputy Minister of Mines,
Department of Mines, Ottawa. «

Sir,—We have travelled and examined all that part of the mine wherever
the men met their death, either from the violence of the explosion or from
poisoning by gas formed after the explosion occurred.

Many parts of the mine show very heavy disruptive force. This is
especially noticeable where the levels or other working places required timbering ;
where the roof of the mine was loose; in haulage landings where mine cars were
assembled; and the almost total demolition of the stoppings placed in the'mine
to conduct the ventilating currents to the working faces.

167
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The Hillerest mine has a remarkably good natural roof, having only'a small

portion of what is locally known as cap-rock, that is, 2 rock between the coal and

" the characteristic rock forming the roof. It is extremely doubtful if the good
roof had not been so strong, whether the larger part of the mine would have ever
been regained. It would have been extremely difficult to recover the bodies of
the men within so short a time, for on the Saturday following the explosion

. (which occurred 9.830 A.M. Friday) the greater number of the men who perished
wwere taken out of the mine. As you would anticipate from the fact that in the |
Hillerest disaster more men lost their lives than in any previous mine explosion
in Canada, a great many mining men were attracted to the sceme of the.
explosion, to ascertain the cause thereof, as the Hillerest mine was considered
one of the best mines in the Crowsnest Pass district.

The usual reports as to the condition of the mine were in order, and on the

. morning of the explosion there was not an unusual amount of inflammiable gas
in the mine reported, when the geological formation and heavy angle of
! inclination at which the seams lie—as in the case of all the mines in the distriet.
—are taken into account. In most cases the workings have been started from a
level in the mountain side, but at a later date have gone down to the deep, and
are under a heavy pressure from the superincumbent strata. These conditions
are conducive to exudation of gas, and possible accumulation of coal dust; both
conditions of which are now recognized as sources of danger and liability to
sudden explosions.

In our inspection of the underground workings, any indications which were
found were very contladmtmy as showing the exact:locality where the initial
point of ignition ‘took ‘place. "This applies also to the disruptive force—
demonstrated by the evidence—on mine timber, mine cars, and ventilating
stoppings which were in many cases demolished. In one instance an air veceiver
" 8 feet 6 inches in diameter x'9 feet 0 inches long, was carried a distance of 220
. feet along the level. The force of the explosion was of great violence at the
‘mine openings, and ventilating fan exits.

At the mouth of one of the slopes the haulage engine house built of concrete
'8 inches thick, was blown in; mine cars on the surface were broken, and flung
about, and large volumes of smoke and dust were ejected.

On being notified of the disaster, the mine rescue car of the Alberta Depart-
ment of Mines, stationed at Blaumme, was hurried to the secene of the explosmn,
with oxygen breathing apparatus, and other appliances, which were of great
service, and demonstrated, without any question of a doubt, that the expenditure
of money in this equlpment was perfectly justifiable.

As in most coal mining accidents, the number:of volunteers who offéred
their services for the recovery of the bodies was without limit; and they rendered
assistance which cannot, in many cases, be even acknowledged, since their names
were not even known. Many cases of individual bravery can be recorded. In
one case, a man re-entered the mine after getting out safely, to try and rescue
his two somns, but was unsuccessful, and perished. Another fire boss got
out safely from his section of the mine, and went back: in the first rescue
party, though he had lost two brothers and three cousins. Very many cases
such as these might be cited, and goes to show that in cases of emergency, good
men alwnys come forward for the rescue parties.

After the explosion, one part of the mine was on fire, but by well directed
energy and hard work the individual fires weve got under control, thus saving
much anxiety, and allowing the rescue parties to proceed with their search
work and recovery of the bodies. )

As soon as possible after identification and burial of the bodies, relief
committees were formed to look after the women and children left dependent.

1
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The official record of the men who lost their lives, due to the explosion,
is as follows:—

Number of men who, entered the mine on the morning of June

19, 1914, . . vt vt e v ee e ee ee e e e e ee el 28T
Number of men rescued .. .. .. v vt vr ve vt v ee . .. 48
Bodies identified . P £ |
Bodies unldentlhed S
Bodies still in the mine (July 13 1914) e i e e 2
Total number of men killed .. .. .. .. .. .. .. .. .. .. .... 189

It has been a very difficult matter to determine the actual number of

- widows and children dependent on the mine workers who lost their lives in the
explosion, since quite a large number were from Furopean countries. And it
will take some time before the Consuls representing the respective countries
can communicate with the proper authorities; but so far it is certain that
there are 89 widows and 106 children. Much appreciation was expressed that
the Dominion Government acted so promptly, and with such liberality in
voting the sum of $50,000 for the relief of the widows and childven. The
Government of Alberta have also appropriated $20,000 for the same object,
and substantial sums were contributed by corporations and private individuals.

Under the statute laws of the Province of Alberta, the Workman’s Com-
penshtion Act provides that the Hillerest Coal Company are liable for com-
pensation to the relatives of the men who lost their lives.

1 am of opinion that very few mining men would reach a unanimous
decision as to the direct cause of the explosion. No direct evidence can
be produced as to what actually did take place. All the men who could have
given comprehensive statements of facts are dead, so that the findings of the
inquivy has, necessarily, to be based on theoretical assumptions, and not on
actual facts.

The followmg is a copy of the official report of the Investigation Com-
mission :—

N “REPORT OF THE COMMISSION APPOINTED FOR THE
* INVESTIGATION AND ENQUIRY INTO THE CAUSE AND EFFECT
OF THE HILLCREST MINE DISASTER.

“ 0JaLGARY, October 20, 1914.

“Tue HoNouraBLE CHARLES STEWART,
Minister of Public Works,
Edmonton, Alberta.

“B1r,~I have the honour to submit herewith, my report based upon the
evidence taken at the enquiry into the Hillerest Mine disaster, in pursuance of
the power vested in me by the Commission bearing date the 24th day of June
A.D. 1914. T would ask you to be good enough to place the report before the
Lieutenant Governor in Council.

“The hearing.of the evidence was begun by me on the 2nd day of July of
this year and continued until the 11th day of that month inclusive. The very
fullest opportunity was given to the public as well as to all parties interested, to
give under oath any evidence or information they desired to give, and throughout
the enquiry it was constantly intimated by me that no one who desired to give
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evidence would be denied that opportunity, and further that if any one could

give the names of any parties whose evidence, in their opinion, would be of -

any assistance to the Commission, npon the handing in of the names of such
parties to the counsel appeaving for the Government, they would be at once
summoned before the Commission and required to give evidence.

¢« All the evidence available was taken and what might be said to be a falrly
thorough inspection of that part of the mine where the explosion was supposed to
have occurred, was made by the Commission.

“ The report has been delayed owing to not haying received the result of the
tests of coal dust that were to be made by the United States Bureau of Mines,
which tests it was agreed by counsel should be taken into consideration:i in making
this report.

~“In addition to Mr. W, M Campbell K .C., who appeared on behalf of the
'Govemment of the Provinee, Mr. Colin Maeleod acted for the owners of the
mine, Mr: J. R. Palmer for the Miners’ Union, and Mr. A. J. Kappalle, of
Vancouver, for the Royal Itﬂlian consul, representing the Italian subjects who
were among the victims of the disaster.

“T am forwarding under separate cover the evidence taken at the enquiry,

together with the vaiious exhibits put in in evidence.

“T have the honour to be, Sir,
" % Your obedient servant,

“A. A. CARPENTER,
“ Commassioner.

’

“ The explosion in the mine of the Hillerest Collieries, Limited, occurred,
according to the ewidence taken at the inquiry, at about 9.30 o’clock in the
morning of the 19th of June this year. At the time of the explosion there were
285 employees of the company in the mine. Of these, 189 perished, the only ones

saved being those in the northerly portion of the mine, in the workings of what -

is referred to as Number 1 No1th Level, where the effect of the explosion was
but slightly felt.

“ The. scope of this inquiry was by the texrms of the Commlssmn, to determine
as far as possible the cause and effect of this disaster. To follow out the objects
of the enquiry, the possible causes of an explosion in a mine of this kind have
first to be considered. It is then necessary to arrive as far as possible at the
actual condition of the mine immediately prior to the explosion both in regard
to the ventilation of the mine, the presence of gas, the condition of the mine in
regard to dust, and the character of that dust as regards explosiveness, and any
other conditions that might give rise to or contribute to the cause of ‘the
explosion. It is also nécessary to consider what care theofficials of the mine had
exercised prior to the explosion, both in the supervision of their employees and
generally in the operation. and working of the mine. Tinally the nature and
seat of the explofion, if possible, must be determined. = -

“In general it may be said that with the exception of what is known as a
blown-out shot, all mine explosions must originate with the ignition of gas. In
the case of a blown-out shot, however, dust may be ignited directly, and given
dust in sufficient quantities and of a sufficiently explosive character, an explosion

" may result, and a blown-out shot, may of course, result in ignition of the gas.

Apart from this, the ignition of gas may be caused in a number of ways. , An
open flame such as from a match or a naked lamp, a defective safety lamp, the

spark from a pick or tool, or the sparking of electric wires or motors may be said

to be the most common causes of the ignition of gas in a mine. A fall of rock
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of such a character as will give off a spark upon falling, and which draws down

.with it a pocket of gas may also cause this ignition. The mere ignition of gas

however, does not necessarily lead to a mine explosion. A. great deal will depend
‘on the explosive character of the fired#myp, and the condition of the mine air
and workings in respect of gas, dust and moisture.

“ As regards the possibility of the Hillerest explosion being originated by a
blown-out shot, it is agreed by all the witnesses, that that cause may be eliminated
in the present enquiry. All shots in the mine are fired by the examiner by
means of an electric battery and cable, and the examiner who alone would have
fired the shots in that portion of the mine where the explosion did occur was
found with the firing cable wound around his body and the battery key in his
pocket. The other examiner on duty in the mine was among those in the
workings of Number 1 North Level, all of whom were saved. )

“TIn this mine no naked lights are allowed, the lamp in use being the Wolf
Safety Lamp, and these lamps are examined by the examiner hefore being given
out to the men, and were on the morning of the explosion examined by the two
examiners on duty at that time. At the same time a safety lamp may become
defective through improper handling, as for instance if it is not-held erect and
comes in contact with the flame, the glass may break, or it may be broken by
means of a pick or some tool or by a fall or rock. The probabilities are against
a defective safety lamp being the origin of this exploswn, but that possibility
cannot be elminated.

“ The lighting of a match is a cause which also cannot be eliminated. Tt
is a contravention of The Mines Act for men to take matches, pipes or tobacco
into a mine of this character, and the management of the mine have the right to
search the men for such articles before they go down into the mine, but whether
such a search was made or not in this case there is no evidence. Both in this
case and in the case of a defective safety lamp the personal equation must
largely come in, and it must be remembered that a case of carelessness or fool-

. hardiness on the part of any one employed in such a mine may result in an

appalling disaster.

“With regard to a fall of rock such as has been mentioned, obviously no
conclusion can be arrived at. The rock formation in this mine is the same as at
Bellevue, where some four years ago, a number of explosions, the origin of which
was attributed to the sparking emitted upon such a fall, occurred. Evidence was
given by two witnesses, (pages 57, 58 and 199 in the evidence) that they had seen
a fall of rock cause sparks, some four years ago, in the old working of this
mine,

“ There is also evidence given as to the striking of sparks by a pick. Given
a proper mixture of gas and air an ignition might follow from such a cause.

“ As to the sparking of electric wires or motors, there were three electric
pumps in Number 2 slope, placed respectively one hundred and thirty feet, nine
hundred feet and fifteen hundred feet down the slope and the cables for driving
these pumps ran down this slope. The report of the electrician shows that the
wires were properly insulated and whatever the effect might be from the danger
of these cables and pumps, with the system of ventilation that apparently
prevailed in this instance, there is no suggestion that the explosion originated in
Number 2 slope and that cause of ignition may, I think, be eliminated.

“The question of the ventilation of the mine is manifestly one of great
importance to be considered in connection with this investigation. There iz
always a certain amount of gas being generated from the coal in a mine of this
description, particularly from the working faces, and it is through the proper
ventilation of the mine and the proper direction of the air currents, that this
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gas is carried off, fleemg those working places from the undue presence of gas.
which otherwise would constitute a constant menace to the safety of the mine.
“ The exact details of the ventilation system of this mine were known only
to the Mine Manager, Mr. Quigley, and the Overman, Mr, Taylor, and both ofj
these officials were among the vietims of the disaster. Under the provisions of
the Alberta Mines Act the mine operators ave not required to keep in their office
a plan of the ventilation system of the mine, our Act therein differing from -the
Coal Mines Act of Great Britain, which makes it obligatory upon the company
to keep such a plan in its office. Consequently there was no plan kept of this
ventilation system, and as a consequence of the death of these officials, the only
evidence that was available in this regard was that of the surviving examiners.
At the enquiry a plan of the mine was produced and upon it the examiners
traced as nearly as they could the direction of the air currents in their respective
districts. While the production of a plan of the ventilation system, as is
required to be kept under the provisions of the British Act, would have beyond
doubt been more satisfactory, I think on the whole, ‘the evidence of the
examiners presents a fairly accurate idea'of the ventilation system of this mine.
“ By way of explanation, it may be said that there are two entrances to the
Hillerest mine, one called the Rock tunnel, leading to Number 1 slant or slope,
and to the new slant, and the other, which is designated as Number 2 slope ox

. slant. All the coal from the workings above or rather east and south of Number

1 slant, is taken up through the Rock tunnel and this payt of the mine for, the
sake of convenience is referred to as Number 1 Mine, while the coal from all the
other portions of the mine is taken up the Number 2 slant or slope, and these

~ portions of the.mine are, for the same. reason, referred to as Number 2 Mine.

In reality, however, all the workings are connected and comprise but one m.ine.
“There were two fans employed in the ventilation of the mine. One, an
electrically driven fan of the Sheldon-Sirvocco type, placed a little to the south
of the Rock Tunnel, acted as an exhaust fan, while the other, a steam driven fan,
located a little to the north of the entrance to Nwnber 2 slope, was used as a
forcing fan. This latter fan, at the time of the accident, was forcing the air
into the workings of that part of the mine known as Number 1 North Level.
The return air from Number 1 North Level, apparently joined the intake air
going down Number 2 slope. These combined currents travelled down this slope
to Number 2 South Level, along the level to the face, returning back along the
working faces of Number 2 South, to Room 81, and thence to the exhaust fan
through an overeast over the new slant, after ventilating the working places of
Number 1" South Level. Another current passed down Number 1 slant, return-
ing along the counter, after having ventilated the places in the level off this
slant, and the places above the slant where the pillars were being extracted. The
currént going through the Rock Tunnel to some extent split at the junction of
this tunnel with Number 1 slant and the new slant, a portion travelling down
the new slant as far as a stopping at about the second cross-cut in Room 381.
That this current, however, did not play any important part in the ventilation of
the mine may be judged by the fact that no measurement apparently was ever
taken of the air passing down the new slant. The evidence was that a certain

“amount of this current leaked through this stopping into Room 381, and from

these joined the air current ventilating the workings of Number 1 South Level.

“The workings below Number 2 slope as far down as Number 3 South Level
according to the plan marked by the Examiners appear to have been ventilated,
at least to some extent, by a split of the air current down Number 2 slope, but
below Number 8 South Level, the workings were ventilated by means of com-
pressed air and it was almost universally agreed, I think, that the use of com-
pressed air for ventilation purposes in a mine of this character, was objectionable.

’
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“ The turning of the return air current from Number 1 North Level, in with
the intake current travelling down Number 2 slope and used to ventilate the
balance of the workings of Number 2 mine, was severely criticized by M.
Fraser, the expert witness for the miners and by others, owing to the fact that
this would mean that air already vitiated through the ventilation of one portion
of the mine, would be turned in to mix with the fresh current of air used to
ventilate another part.of the mine. It is true that there was an overcast erossing
Number 2 slope, a little above the junction of this slope and Number 1 South
Level, and had the return air from Number 1 North Level, been carried through
this overcast to the surface no objection in regard to this part of the ventilation
system could have been raised, and it was at least suggested by counsel for the
Company, that this overcast was probably in use at the time of the explosion.
The evidence however, I think, is clear, that this overcast was not being used at
that time, and it seems to have been a fact that this return current from Number
1 North Level, did travel down Number 2 slope and from there along with the
intake current down the slope through the other portion of the workings of
Number 2 mine.

“ Measurements of the quantity of air taken into the mine at the different
intakes are made once a week by the Overman, and the last of these measure-
ments before the disaster, was taken on the 16th of June. On that day, these
measurements show that 14,500 cubic feet of air per minute wére being forced
into the workings of Number I North Level, 24,000 cubic feet were being taken
in down the Number 2 slope and 54,600 cubic feet were being drawn down
Number 1 slant., The conclusion Mr. Fraser arrived at, seems to be that in
taking the volume of air coming down Number 2 slope at 24,000 cubic feet, the
Overman had included the retuwrn air from Number 1 North Level. I cannot
come to this conclusion myself. To do so would I think be to impute a species
of fraud to this official and a manifest attempt on his part to give a false idea of
ventilation of the mine. I do not think there is anything to warrant the
adoption of such a view. It is apparent from the measurements that there was
a sufficient quantity of air passing through the mine, to insure proper
ventilation, provided the air was properly distributed.

“By The Mines Act it is provided that every mine shall be divided into
districts or splits of not more than seventy men in each distriet and each district
shall be supplied with a separate current of fresh air. There was a very con-
siderable difference of opinion as to the definition of the word “split.” Mr.
Fraser adopted the view that the term as used, has the same meaning as the
term “ventilation district” used in the British Coal Mines Act, and, as to
Number 2 mine, it was suggested by him that Number 1 North Level, and
Number 2 South Level, were both on the same split. On the other hand M.
Drinnan, the company’s expert, was inclined to give a much wider, or at least a
more vague, interpretation of the term, and, in his opinion, Number 1 North
Level, and Number 2 South Level, comprised two distinet splits. Mr. Brown,
the company’s manager, was of much the same opinion, and I might say here
that if the return cwrrent from Number I North Level, travelled through the
overcast, over Number 2 slope, there would be no possible doubt but that there
were two distinet-districts or splits in Number 2 mine. I am distinctly under
the impression, however, that at least the intention of the Alberta Act was that
the term “ distriet” or “split” should receive the same meaning as the term
“ventilation distriet” in the British Coal Mines Act.

“ Assuming for the moment that there were two distinet splits in Number 2
mine, it still seems that there were considerably more men employed in these
workings than the Act sanctions. It 1s to be regretted that the reports kept by
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the company do not give very definite information as to the number of men
employed in the various parts of the mine. The explanation given was that
the men, with the exception of the miners, are often moved from one part of the
mine to another. This is quite conceivable, aud is indeed undoubtedly the case,
but without more definite track being kept of the whereabouts of the men than
was.apparently done here, it is difficult to see how the section of The Mines Act

- limiting the number of men in each district or split, can be observed.

¢ The estimate of Mr. Fraser, as to the number of men employed in
Number 2 mine, exclusive of Number 1 North Level, in view of the evidence,
is, I think, excessive. It is impossiblé to fix exactly the number of men -
employed in Nwumber 2 mine at the time of the disaster. The rescue parties,
as may be readily conceived, paid little attention to the location where the
bodies of the victims were found, and even the location of the bodies would
not be conclusive in this regard, as there is little doubt but that many of the
men, after the explosion, left their working places, in an attempt to escape,
before they succumbed to the effect of the afterdamp.

“ According to the figures submitted by the company as showing the
number of men checked into “the mine on the morning of the disaster, thirve
were fifty-nine men in Number 1 mine and one hundred and seventy-six iw
Number 2 mine. All of the men in Number 1 North Level, forty six in
number, were saved, so that in the remaining portion of Number ¢ mine the
company’s figures would show that there were one hundred and -thirty men.
The evidence bears out, however, the company’s explanation that the men were
moved -about the mine after being sent into it, as while the figures show that
there were three tracklayers in Number 2 mine, and none in Numbsr 1 mine,
the evidence is that one of. these men was killed in Number 1 mine. Again,

‘while theie is no strict evidence on the point, it appears that the number of

buckers found in Number 1 mine was very considerably greater than the com-
pany’s figures show. I think that possibly an extreme estimate of the men
employed in Number 2 mine apart from Number 1 North Level, would be 120,
and it was probably less. Assuming that there were 120 men there at the time
of the disaster, it will be seen that the quantity of air coming down Number 2
slope would be at least sufficient to allow the required two hundred cubic feet
per man that is required by the Act. It is true that this does not take into
consideration the fact that there were some horses in the mine at the time,
but neither, however, does it take into account the compressed air below
Number 8 South Level, nor the air going down the néw slant. On the other
hand, if Number 2 mine was all in one distriet or split, there would be con-
siderably over the required 200 cubic feet per man. Upon the whole it appears
that while the Act appears to have been violated so far as employing ‘more
than seventy men in a split or district, it is probable that there was a sufficient
volume of air in this portion of the mine to allow the requisite amount per
man as is required by the Act, and the evidence does not warrant any finding
that the noncompliance of the Act in this regard contributed to the explosion.

- “TIt may be taken for granted, I think, that both the ventilating fans
were properly working up to the time of the accident. Any stoppage of the
electrically driven fan would have been at-once noticed by the man in charge
of the switchboard at the power house. So far as the evidence goes it

- does not seem that any notice had been given to the steam driven fan for about

half an hour before the occurrence of the e*{plosmn The working of this
fan could be heard by the hoistman in the engine house, provided the window
of the engine house was open, but the fan itself could not be seen from there.
While there is nothing to suggest that this fan was not working at the time
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of the disaster, and the evidence all goes to show that it was, it does seem that
closer oversight should have been kept upon this fan, when its stoppage might
cut off the entire ventilation of one portion of the mine. The attachment of
an automatic indicator to the fan would avoid any such danger,

“In regard o the turning of the return air from Number 1 North Level
. down Number 2 slope, the weight of evidence, I think, goes to show that the
system of ventilation in this regard, if not absolutely objectionable, was at
least not to be commended, but while this is so, there is nothing to show that
this practice contributed any to the cause of the explosion. Neither can it be
said that the use of compressed air in the workings of Number 2 slope below
Number 3 South Level, is accountable in any way for the disaster. It was
practically admitted, I think, that the explosion did not originate in this
portion of the mine.

“ With regard to the operation of a hand fan in Number 1 North Level,
and in Number 2 South Level opposite the raises, the evidence shows that the
mine had not been working during the two days immediately prior to the day
of the disaster, and the evidence of the Examiner, William Adlam, is to the
effect that these raises were full of gas. The fan boys who operated the hand
fan went into the mine at the same time as the miners, and consequently it
is to be presumed that after the miners had begun work, if there were men
working at the face of the entries, the gas,from the raises would be driven
over them, and that such a practice is bad is admitted by a number of expert
witnesses. So far as the question concerns Number 1 North Level, it is of no
importance, as there was no explosion in that part of the mine, and in regard
to Number 2 South Level, it must be remembered the fan would start to expel
the gas from the-raise when the morning shift went on, that is at seven o’clock
in the morning, and the explosion did not occur until two and a half hours
afterwards. There is again nothing, I think, to show that the explosion
originated at this point, nor, I think, did any of the witnesses so contend.
And as to the general practice of using these fans, under such conditions, it
must be said that Mr. Hudson, representative of the Dominion Department of
Mines, and a man of wide experience in mining matters, was unwilling to
criticize their use.

“It appears from the evidence, that while the system of ventilation in
some details has, and I think, with some reason, been criticizéd by some of
the witnesses giving evidence at the inquiry, so far as the men of the mine
were concerned, there seems to have been only one opinion in regard to the
ventilation and that was, that the ventilation was good so far as their own
particular working places were concerned. There was apparently no complaint
whatever by the men in that regard.

“TIt% is true that a month or more before the disaster the conditions were
not so good. ITvidence was given that travelling caps, that is the existence of
such an amount of gas in the ventilating current as would show a flame in a
test with a safety lamp, were found. But this condition was before the driving
through of Room 81, and upon the completion of that work, this condition
was remedied. Since that time, and up to the time of the disaster, there had
been no complaints on the part of the men, nor had there been anything that
would indicate any unsatisfactory condition in the ventilation of the mine.
The report of the Pit Committee, representing the miners, made on the 18th
of May, just a month before the disaster, sets out that Lhey found the ventila-
tion good and geneml conditions good, and the evidence is to the effect that
between that time and the time of the disaster there were no circumstances
that would lead any omne to believe that the condition of the mine had, in the

AY
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meantime, undergone any change. Notwithstanding the fact, therefore, that
the system of ventilation is, as I have said before, in a number of details open
to criticism, the evidence does not warrant me, I think, in attributing the
cause of the explosion to any faulty ventilation of the mine.

“The question of gas in the mine must be intimately connected with the
questlon of ventilation. At the same time the presence of gas is not neces-
sarily ‘an indication of an inefficient system of ventilation. The aceumulation
of gas may arvise from the facét that the brattices have not been led up
sufficiently to the faces of the workings and consequently the air current is
not conducted sufficiently near the faces so as to carry away the gas. And in
a mine of this nature. it may be said that generally there 1s always more or
less gas.

“ In any mine where inflammable gas has been found w1thm three months,
an inspection of the roadways leading through the mine, and the working
places must, under the provisions of The Mines Act, be made within three
hours before each shift goes to work in the mine. During this inspection a
test is made for gas, and the Examiner makes a report as to the condition of
the mine, sueh report being recorded in a book kept for that purpose and a

" copy of this report is posted up immediately in a conspicuous place at the

mine. The last inspection of this nature, made before the explosion, was by
the Examiner, William Adlam, who went into the mine about ten minutes to
four and came out at twenty minutes past six six o’clock on the morning that
the disaster occurred. His report showed the presence of gas in working places
2, 5,12, 17, 7, 8 and 43. Of these places, 2, 12 and 17 are in the workings of
Number 1 North Level, 7 and 8 in Number 3 Youth Level, and 5 and 43 in

" Number 2 South Level. The-Examiner swears that in accordance with his

duties in that regard he fenced off these places so that the miners would not
2o into them until the gas had been cleared out..

" “Tt is the custom for the brattice men, who attend to the placing of the
brattices, so as to conduct the air current up to the working face and so clear
those places of gas, to go into the mine a half hour or so before the shift goes
in. The Examiner or Examiners on duty at that hour gives or give the orders
based upon the report' of the Examiner who has just made his inspection. The
lamps of the brattice men are examined by the Examiners who have gone on
duty, and in this case Johnm Ironmonger swears. that he examined the ]amps
of the brattice men when going into the mine, It is, I think, only fair to
assume that the brattice men on this morning went in as customary to attend
to the fixing of the brattices so as to rid the mine of the gas indicated in the
Examiner’s report. If the brattice men attended to their duties, and it is
only fair to assume they would do so, the mine, with the exception of the
raises, should have been speedily freed of gas.

“I confess that the evidence .of Adlam somewhat bewildered me in
regard to the quantities of gas rveferred to in his report.- My impression from
his evidence given in the first instance was that there were comparatively only
small quantities of gas in the places indicated in his report. Upon his being
recalled his evidence gave me the impression that the quantities of gas were
much: greater than his evidence led me to believe in the first instance, aud I
am somewhat at a loss to reconcile his different statements in this regard.
Adopting his later statement, it is evident that the raise in Number 1 North
Level, and the raise in Number,2 South Level, were, as he says, full of gas. .
With these raises full of gas it does seem that it would have been advisable
that these places should have been cleared before the miners entered the mine. -
Such a course at least would have avoided an element of danger that had to
exist if the raises were being cleared after the miners had gone to work. Not~

\
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withstanding, however, that the gas was in the quantities T have mentioned,
Adlam says that he did not comsider that there was an .unusual amount of
gas in the mine that morning, and My. Hudson, who heard all the evidence,
expressed his opinion that nothlng indicated an undue amount of gas at that
time.

“The theory of M. TFraser was that the explosion originated in the
workings of Number 2 South Level. If such were the case, except so far as
it would tend to vitiate the air current going through Number 2 South, the
gas in all the working places but 5 and 48 may be eliminated so far as this
phase of the investigation is concerned. The mine had been idle on the 17th
and 18th of June, the two days immediately before the day of the disaster,
but the ventilation system, with the exception of the working of the hand fans,
wasg in full operation, and a perusal of the Bxaminers’ reports for those days
shows the mine to have been more than ordmarﬂy free of gas during that
time. ‘There does not seem to be anythlng in the evidence in regard to the
presence of gas in the mine that assists in leadlng to any conclusion as to the
cause of the disaster, nor to lead to condemnation of the general system of
ventilation then in use in the mine.

“One of the great sources of danger in a mine lies in ‘the presence of
dust, provided that dust is of a sufficiently explosive or inflammable nature.
The really dangerous dust is the fine impalpable dust that clings to the roof
and walls and timbers used throughout the mine. This may, if of a sufficiently
explosive character, be ignited by a blown.-out shot or by contact with a flame
of sufficiently high temperature. In the course of an explosion it generates
its own gas and 'will rapidly spread through a mine where there is sufficient
dust to feed the explosion, but the dust, if suiﬁmently wet, loses for the time
being its explosive character.

“In regard to the character of the dust in the Hillerest mine, both
counsel for the mine owners and the miners at the inquiry agreed that I
should avail myself of the result of the tests made by the United States
Bureau of Mines as to the explosibility of samples of dust taken from the
Hillerest mine. Without, adopting any technical language, it may be said
that these tests show that the dust in this mine is of a fairly highly explosive
character and the dust would ignite by a blown-out shot or by an ignited
pocket of gas. It may be said that the general supposition of practically all
of the witnesses at the inquiry was that the dust was of this character, so
that the evidence has all been given based upon this supposition, which has
now been confirmed by these tests.

“ As to the quantity of dust in the mine, the evidence ig to some extent
conflicting. Mr. Aspinall, who was the Government Inspector of Mines for the
distriet in which the Hillerest mine is situated, a year or so prior to the
disaster, stated that he would consider this a fairly dusty mine, and in his
report of the 4th of July last year calls attention to the fact that there was
congiderable dust in certain places in the mine, but apparently the only
immediate danger that was anticipated from the presence of this dust was
from shot-firing, and it seems that shot-firing was discontinued in the places
complained of. On the other hand the evidence of nearly all of the men
working in the mine who gave evidence was to the effect that prior to the
explosion they would not consider this a dusty mine.

“ With the exception of Number 1 sglant, the main roadways are more or
less wet. Number 1 North Level may be said to be distinctly wet, and so

~ with Number 2 slope below Number 2 South Level, and this may also be said
to apply to the northern part of Number 2 South Level. One of the means
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- adopted to prevent the spreading of the dust explosions in a miné is 1I)y the
* watering of and keeping:-‘damp the main roadways in 2 mine, although this
‘system is not universally approved of, as nothing but the thorongh soaking of

the dust -eliminates the danger. This system of dealing with the dust, how-
ever, has not been adopted in any of the Western Proviuces, and it cannot be
said therefore that the company failed in their.duty in not adopting such a
course. 'The main roadways, as I have just said, were with some exceptions,
wet, and it seems to have been the general opinion that the watering of, the
rooms and the working faces would be impracticable.

“T do mot think that the evidence is such as to show that the company -
‘had any reason to believe that there was a dangerous quantlty of dust in this

mine. At the same time it must be remembered that an explosion such as
occurred on the 19th of June, would undoubtedly increase this dust, and
undoubtedly means should be adopted now by the company to eliminate as far

as possible the danger from this dust by removing it as far as practicable from

the mine or adopting any precautions that can be adopted to prevent the
spréading of a dust explosion should it occur. It is needless, I think, to say
that the greatest care should now be exercised in regard to shot-firing in the
mine. A blown-out shot, as has been pointed out, is the one means of igniting
dust directly, and blown-out shots are by no means uncommon in a mine. It
is very questionable whether shot-firing should not be entirely eliminated
from this mine until the conditions in .regard to dust are very much improved
from what they were at the time of this inquiry.

“Some’ criticism was made by Mr. Fraser in regard to the kind of
stoppings that were adopted by the management of this'mine. It was suggested
that had the stoppings been of a more permanent nature the explosion would
not have spread ‘to the extent that it did. - This, however, seems to be 2
débatable question, and the evidence shows that the stoppings in this: mine

were of the same character as are used in the mines throughout the Western

Provinces. There is nothing in the evidence to lead me to the conclusion that
if the stoppings had been of a different character the extent of the explosion
would have been curtailed. There is evidence indeed to the effect that sub-
stantial stoppings by first confining the forces developed by the explosion
might have eventually rendered the disaster greater even than it.was.

“ Apart from the matters I have already dealt with, there does not appear

to be anything in connection” with the management of the mine nor in the

" care taken by the company in its ope1at1ons that could have led or contributed

fin any way to the disaster.

“ The initial cause of the explosion does not appear to be ascertainable.
I have, almost at the outset of this report, mentioned the ordinary causes of
ignition of gas in a mine. Shot-firing having been eliminated, the explosion

"must of course have originated from the ignition of gas, but by what means

there has been absolutely «no suggestion. Certain of the ordinary causes of

ignition have been or may be eliminated here, but there is no means whatever

of fixing upon which of the remaining causes it was that started the explosion.
"7 “Ag to its.character, Mr. Drinnan was of the opinion that it was almost
entirely a gas explosion, and that dust contributed - very little if any to it.
With this exception, however, the expert witnesses all were of the opinion
that it was a gas explosion augmented by the ignition of dust and that dust
played a cons1derab1e part if not the greatest part in the explosion. The
finding of a Vely considerable amount of coked coal dust was one of the facts
that was relied ‘upon by those who advanced this latter theory, and in view

of the result of the tests of the dust I think.this view is the most 1easonable.
one to adopt. t
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“ 1t is impossible also to determine the seat or place of origin of the
explosion. Mr. Fraser expressed the opinion that it occurred in the workings
above Number 2 South Level, but he is unable to point out any exact locality.
The other experts were unable to come to any conclusion in this regard. In
certain parts of the mine it can be said that the explosion did not originate,
but apparently the place where it did originate cannot be determined.

“It will be seen from the foregoing portions of this report, that the
course adopted by the management of the mine in relation to the ventilation
thereof, and other matters closely related to the question of ventilation, was
apparently either objectionable or at least open to criticism, but the evidence
does not go so far as to show that this was responsible for the disaster. And
it must be said that Mr. Hudson stated that he would not attempt to criticize
the ventilation of any mine from the plan, and without having the advice of
the men who are conducting the ventilation from day to day. As one of the
witnesses states it, so far as this explosion is concerned, something must have
happened in the mine of which wé have no evidence.

The only conclusion, therefore, .that I can arrive at, as a result of the
whole evidence adduced at the inquiry is that the disaster was caused by an
explosion of gas, the origin and seat of which is unascertainable, this explosion
being augmented by the ignition of dust throughout the mine.

“ Although the cause of the explosion cannot be determined, a considera-
tion of the facts and circumstances brought out by the evidence at the inquiry
guggests certain recommendations which, it is submitted, may lessen the extent
of the danger that was shown to be attendant upon the operation of this mine.
Most of these have already been suggested in this report.

“ Attention has been called to the fact that the Number 2 fan was without
direct supervision for about half an hour before the occurrence of the
explosion, and it has been pointed out that the stopping of the fan for any
considerable length of time might be attended with serious comsequences. It
is suggested that such a fan should be either under the constant supervision
of some one or should have an automatic indicator attached thereto in lieu of
such personal supervision.

“The question of shot-firing in the mine has also been alveady discussed.
It is suggested that, until the danger from dust in this mine is ernsiderably
reduced, shot-fiving should be either discontinued entirvely or that the men be
withdrawn from the mine during such firing.

“ A recommendation in regard to the search of the employees, at stated
intervals, for matches, pipes and tobacco, has, I understand, already been
made by the coroner’s jury in connection with this disaster, It can be only
added that where the personal equation'must be so largely a factor in the
saffety of a mine, too great care cannot be exercised in such a matter as this.

“Two further recommendations which do not immediately deal with the
safety of the men employed in the mine are suggested. The difficulty arising
from the absence of a plan of the ventilation system of a mine at the inquiry
has already been referred to. And it has been pointed out that under the
British Coal Mines Act the operators are required to keep such a plan in their
office. It is suggested that a similar provision be inserted in our own Act.
The diffevence .of opinion existing in regard to the definition of a district or
"split has also been referred to. I have already indicated my own view in
regard to the question, but it is suggested that a definition of the term be
inserted in our Act, so that no difference of opinion can possibly, or at least
reasonably, arise.

A. A. CARPENTER,
“ Careary, October 20, 1914.” Commassioner.”
26a—12%
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. DRAUGHTING DIVISION.

H__ E. BAINE.
Chief of LDivision.

The staff of this division consisty of a chief officer, two map compilers, two
assistant map draughtsmen, and a mechanical draughtsman.

During the year, some 49 maps were compiled and published, together with 200
mechanical drawings, charts, efe..

The blue print machine installed by the Mines Branch has given every satls-
faction; some 1,200 prints having been made and supplied during the year.

The following is a list of maps, mechanical drawings, diagrams, ete.,, prepared,
during the calendar year 1914, The name of the officer for whom they were pre-
pared will be found in the margin:—

Dr. PARKS.—

Building stones, Vol, III.

E. LINDEMAN.—

Fron Ore Deposits of
" Nova Scotia,

A, W. G. WiLsoN.—

Copper Smelting Industry.

of Canada.
B. F. HAANEL—
Peat, Lignite, and Coal,

S. C. IiLLs—

Bituminous Sands of
Albverta,

Joux McLeisH—

1. T. Karaus—

Metallic Cobalt Researoh
Series, Vol II.

G. C. MACKENZIE—

Magne'in Iron Sands of
Natashkwan,

Hvuceiz S. bpE SCHMID,—

Sumaary REPORT, 1914.—

Map of the Province of Quebec, showing the -chief
“belts.

Map of the Province of Quebee, showing the chief slate
quarries.

3 drawings.

Magnetometric map, McPherson mine, Barachois, Cape

Breton county, Nova Scotia.

Magnetometric map, Upper Gleneoe, Inverness county,
Nova Scotia.
Magnetometric map. Grand Mira, Cape Breton county,

Nova Scotia.
2 geological sections.

42 diagrams, charts, ete., to accompany report on copper.

' .

50 mechanical drawings, charts, ete.

Map of northen portion of Alberta, showing posmon of
outerops of bituminous sands.
6 drawings, charts, ete.

AN
[

Mineral Map of Canada, to accompany “Economic
Minerals and Mining Industries of Canada”.

16 drawings, charts, etc., to accompany report on ‘The
Physical Properties of the Metal Cobalt ™,

Map of Natashkwan magnetic iron

county, Quebec.

15 drawings, charts, ete.

sands, Saguenay,

10 small maps, 87 diagrams, charts, ete, to accompany
report on “ Phosphate.”
2 maps, 18 drawings, charts, ete.
181




182 - MINBS BRANCH

5 GEORGE V, A, 1915

-

. L. H. CoLE—
Map showing saline springs and salt aveas of the
Salt Industry of Canada. Dominjon of Canada.
Map showing saline springs and salt areas in the Maritime
Provinces.
Map of the Michigan-Ontario salt basin.
" Map showing saline springs in northern Manitoba.
13 small maps and 18 diagrams, charts, ete.

F. G.'CLAPP.‘—' ’ '
. Map of Domlmon of ‘Canada, showmg the occurrence of
Petroloum and Natural Gas oil, gas and tax sands.
. Resowrces of Canada. Map showing gas and oil fields and pipe lines in south-
T western Ontario.-
Map showing location of main gas hne, Bow island,
Calgary. :
48 geological sections.

ALEPII' VON ANREP.—

' Peat bog maps:—

Sunderland peat bog, Brock township, Ontario county,
Ontario.

Amaranth peat bog, Amaranth township, Dufferin county,
Ontario.

Manilla peat bog, Mariposa townshlp, Victoria county,
Ontario. .

Cargill peat bog, Greenock - township, Bruce county,
Ontario.

Clareview peat bog, Sheflield township, Lennox an.i
Addington counties, Ontario,

Westover peat bog, Beverly township, Wentworth eounty,
Ontario.

‘Stoco peat bog, IIunoelfmd township, Iastings county,
Ontario.

Richmond peat bog, Goulbourn and Marlborough town-
ships, Carleton county, Ontario. _

Luther peat bog, townships of Luther, Tast 'and West,
Wellington and Dufferin counties, Ontario.

Marsh Hill peat bog, Reach and Brock townships, Ontario
county, Ontario. ‘ .

Mermaid peat bog, Bedford township, Queens county,
Prince Edward Island,’

The Black Banks peat bog, Halifax townslnp, Prince
county, Prince Edward Island.

48 drawings, charts, ete.
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REPORT COVERING THE OPERATIONS OF THE DOMINION OF CANADA
ASSAY -OFFICE, VANCOUVER, B.C, DURING THE YEAR
) ENDING DECEMBER 31, 1914,

Dr. BuceNe ITAANEL,
Director of Mines,
Ottawa, Ont.

S1r,—T have the honour to submit herewith report covering the operations of the
Dominion of Canada Assay Office, Vancouver, B.C., for the calendar year ending
December 81, 1914, accompanied by. statements showing Assayers’ and Melters
supplies on hand.

OHANGES IN STAFT.

R. Allison, janitor, appointed assistant melter, June 20, 1914.

E. A, Pritchett, appointed janitor, June 20, 1914, vice R. Allison.

R. D. McLellan, appointed general assistant, June 29, 1914, left the service
September 11, 1914,

H. E. Warburton, appointed temporary clerk, July 4, 1914, called out for military
duty August 10, 1914, left the service October 3, 1914.

DETAILED STATEMENT.

There were 1,112 deposits of gold bullion, requiring 1,300 melts and 1,300 assays
(quadruplicate check assays being made in each instance) including the assembling and
remelting of the individual deposits after purchase into bars weighing about 1,000 troy
ounces and the assaying of same. The aggregate weight of the deposits before melting
was 166,148-83 troy ounces, and after melting 168,548.62 troy ounces showing a loss in
melting of 1-5680 per cent. The loss in weight by assaying was 20-01 troy ounces (base
and parted silver), the average fineness of the resulting bullion, viz: 163,523.61 troy
ounces; being 5943 gold and -308 silver. The net value of the gold and silver contained
in deposits was $2,029,251.31. i

The gold bullion received came from the following sources, viz.:—

Number of : Weight '
Source. deposits, Before melting. after mgltin e Net value.
(troy ounces.) | (troy ounces.) $
British Columbia... ......... .. 893 109,037 86 106,691 28 1,105,489 01
Yukoen Territory........ .. ...... 209 b6,720°81 "} _ 506,667°34 916,914 44
Alberta..... .o cviviiiiiiiiiiiiin 1 3008 29°70 511 55
Alaska...... eeiee reee geeeeens 9 36058 355 30 6,336 31
1,112 166,148°83 168.543° 62 2,029,251 31

Weight before melting

Weight after melting..........ooeiiiiiiiiiiiiiir i ivnnnns 168,643 62 »

Logs percentage by melting,,

2,605°21 «

................................ 15680 %

166,148'83 troy ounces.

"

"
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,CREDITs AND DISBURSEMENTS FOR THE PURCHASE oF GorLp BurrioN DURING THE YEAR
ENpING DECEMBER 31, 1914.

Unexpended lba-lance,—“Let-ters o!.’ Credit,” January 1, 1914, $ 117,486 33
Credits established during year ending December 31, 1914, ) 2,000,000 00
“Letter.of Credit” balance written off at close of ﬂscal

year, March 31, 1914.., .. .. e e ee e e $ 43,531 30
Disbursements for the purchase ‘of bu]lion e te b 46 an 2,029,251 31
Unexpended balanée,—* Letter of Credit, » December 31, -

P 44,703 72 .

’ ’ : $2,117,486 33 ~ $2,117,486 33

DISBURSEMENTS FOR THE PURCHASE OF GoLD BULLION AND RECEIPTS FROM SALE DURING
TE YEAR ENDINg DEcEMBER 31, 1914,

Dlsbuxsements for the purchase of bullion on hand J‘anualy .
, 1914, bars Nos, 656, 678 to 687 inclusive.. .. .". $ 28,425 48
Disbursements for the purchase of bullion during the yeeu . !
ending December 31,1914, per cheques Nos. 499 to 598
inclusive (omitting No 499 cancelled) and Nos. 1 to

705 inclusive.. ... . . : 2,029,251 31
- Proceeds from sale of bullion du1 ing year endmg Decembe1
31, 1914.. . $2,022,790 86
Value of bullion on ha.nd Decembex 31 1914 bars Nos "951 .
to 994 inclusive.. .. P e 36,918 09
Dif[elence in favour of this ofﬂce A . 2,032 16
$2,059,708 95 $2,059,708 95

CoNTINGENT ACCOUNT FOR YEAR IEnxpiNg DroEMBER 81, 1914,

. Unexpended balance, January 1, 1914.. $ 063
- Funds provided for Official cheques No's' 1540 1692 1843
9, 132, 361, 5938, 785, 982, 1139, 1276, and 1444 . 4,099 00
Amounll: remitted, Recelvex—Genela] per draft No 15 aJt . .
close of fiscal year, March 81, 1914.. .. . e $ 32 34,
BExpenditure during year ending Decemhe1 31, 1914 e s 4,066 b5
Unexpended balance, December 31, 1914.. .. .. .. v .. .. 11 74
. R : $ 4,099 63 $ 4,099 63

) .
‘CoNtiNgENT EXPENDITURE DURING YEAR EnpiNg DrcEMBEr 31, 1914,

FUBL (BAS) vt vv o tv as v ot vt au be th te he T e e e e v e ek e e $ 583 3b
Power.. .. 231 35
E*{presschznges on BUIHON. . w4 ve ve v v e e e v e e e e e e e 1,678 55
Dlectrlcvaultprotection LI T 300 00
POSEABE. . vo vv vt tiiae th te eh et e e e e e e e e e e e e s 35 00
Telephones e e te he e e e e e e e e Y79 90
Duty, e\pressage, flelght etc., on suppIies e et Ce e e e e e e s ¢ 31 57
Assayers’ and melters’ supply (purchased locally) PR 686 33
Blectrio drilles vy vv vv ve ae v we we ae e 38 00
Button DaiailCe.c vv v ss ov o v et et e e e b e e e e e e e e e 220 00
SUDNATIES. . «v vv vh th Ve i e T e te e e e e e e b e e e e e e 176 50
$4,055 55
Procerps rroM RESIDUES SoLD.
Residue sold to United States Assay Oflice, Seattle, Wash.,, U.S.A.,
(Bar No. A-8). $ 872 51
24 empty acid bottles sold to BC Assay and Chemlcal Supply Co
Limited, March, 1914.. .. .. .. . Coee e e e 2 88
$ 875 39

Resipurs on Hanp, DECEMBER 31, 1914.

Recovered flom slags, sweepings, old fum’xces, old crucibles, ete.,
65 ‘21 ounces gold bullion, Value.. .. vv v4 oo oo oo es vs +0 .. § 831 65
36 empty acid bottles, .
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MisceLLANEOUS RECEIPTS.

Draft No, 42, in favour of Deputy Minister of Mines (a payment for
crushing and melting 1,352 °62 ounces quartz).. . $

Draft No. 49, in favour of Deputy Mimster of Mines (a payment for
treating 25 pounds slag). . ee e

e s #e a4 4s e ee 4

$

’

185

40 00
9 50
49 50

"The following shows the business done by the Assay Office during the past five

yeays, viz.:—

: N » of . .
Calendar Year. d?[?(?s?is? Weight. Net Value.
(troy ounces) $

490 46,06431 746,101 92

442 39,784 70 647,416 38

527 59,068 83 974,077 14

783 111,479°95 1,448,625 37

1,112 166,148 83 2,029,251 31

I have the honour to be, siz,
Your obedient servant,

G. MIDDLETON,

Manager.

December 31, 1914.

G-. MippLETON, Tsq.,
Manage1, Dominion of Canada Assay Office,
Vancouver, B.C.

Sir,—I beg to report the following assayers’

viz, - —

Silver nitrate crys’oa.ls . e e e w e e we e 2 oz

Calecic chloride.. .. . v vh vh vr en vt v bu 0e we w 2 v

Lead foil, C, P,. . 88 Ib,
o granulatedCP 2 "

Zine, MOSSY, Co Puv vh v v vn ve ne ee ee ve ae 0e ns I

thharge.............................. 1«

COPPET WIT®. 4 v vv o4 4v co ae o0 e vr o4 av ve we 1 spool

Acid, mtric,CP . e e ee e e e ee e e
¢ hydrochloric,CP
“osulphuric, Co Po. o vh ve ve ea s ee es o ne s

Ammonia.. .. . % “
Small clay crumbles e b ee e e e ae e e 13 only.
Scoriflers, 4-inch,. .. .. .. c0 v vl be bl e ee e ey 1
o 2%-neh. . .. v vh v et e e e e e 55
Sparemuﬂ‘lers 22
doors e e ee e es s e ee e 2
¢ supparts P T S 6
o back stops.. e e ae er e e 15
BoOne @sh.. v vv 4v ve 4r ne eh e v ee e we an 15 1Ib,
CupelsS. . .. v eh e b v e ee ee e . 5,966
GOld COTNEES, v vv vv vh ve vr ve h e e e e ee e ‘33 0z,
“dn osolution.. .. .v L. Ll wh e e v e e . 2256 ¢
B 2 e 1235 «
SIFVer.. .. .. vv v vh e e e e e e e e 22417

i
Your obedient servant,

J. B. FARQUIIAR,

supplies on hand at above date.

3% Winchesters,
3 Winchester.
L

Clief Assayer.
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G MmpreroN, Esq.,
Manager, Dominion of Canada Assay Office,-
Vancouve}r, B.C.

S1r,—I beg to inform you that we have the following supplies on hand in the
Melting Department, viz,:— .

2 sets of linings, with supports and covers complete for No. 2 furnace.
o 1 o .«

4 . 43
5 “ " 3 7 “
6 graphite crucibles, No. 6.
, .2 - o 14.
40 “ “ 16.
3 “ « 30.
[ 11 € 40. =
- o .
35 “ “ marked © ©
> 2, ‘erucible covers, No. 6.
5 [ it 14.
3 . [ [ 30.
8 1b. . sodium nitrate.
25 ¢ Dborax glass.
20 * carb. soda.

Your obedient servant,
D. ROBINSON,
Chief Melter. -

ACCOUNTANT’S STATEMENT, 1913-14.

The following is a statement of the difference in value of ‘assays between Seattle
" Assay Office and Dominion of Canada Assay Office between Aprll 1, 1913, and March
31, 1914:—

Paid for bullion at Domin‘on of Canada Assay Office, Vancouver.$1,456,468 70

Received for bars from United ‘States Assay Office, Seattle.. .. 1,457,653 11
Difference in favour of Dominion of Canada Assay Office.. ..$ 1,184 41

StatEMENT oF DEposiTs or GOLD AND EARNINGS.

Deposits of éold Ce e ee e e e e e e e e e ee e +. 91,457,658 11

Earnings :(—
Melting 2872 oz. bulhonfm.TGleer e e e e e e e e $ 1 560
Treating 2688 pounds slag for John Hopp . . 13 10
Value of 24 empty jars sold B.C. Assay and Chemlcaﬂ Supply Oo 2 88 . }
Value of residue sold United States Assay Office,. .. . .. 872 51
889 99

Difference between amounts paid and received for bullion..$ 1,184 41
$ 2,074 40

STATEMENT OF DEPOsITs or GoLp AND EARNINGS.

The following is a statement of the appropriation, receipts and expendituyre of
the Dominion of Canada Assay Office for the year ending Mfu'eh 31, 1914, and
shows the unexpended balance to be $12,131.17.

Appropriation. Expenditure,
Appropriation, 1913-1914... .. . e s $ 27,000 00 :
Receipts per the foregoing st'Ltemcnt .. . : 889 99
Difference between amounts paid zmd recelved - ¢
for bullion.. .. v, oo ve vt v s ee be as ~1,184 41
Fuel.. .. e e e e e N e e ' 403 30

Power and Lghte . .+ oo ve ve e vr v e 197 12
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Appropriation. Expenditure.

Postage and rtelegvams.. e e e e e e e 93 19

Telephone. . .o vv e o0 e oo ve v or o wa oan 78 00

Dxpresscharg% 1,203 11

Assayer’s supplies e e e aa e e ae ee 747 33

Printing and srba;tionez'y.,. e e e e e e 190 47

Premium on bonds.. .. .. .. .o o0 o0 oes 600 00

Contingencies.. .. e e e e 137 16

Dleotric burglar alarm serv1ce e ee ae e 300 00
Wa [

G,Mlddleton.................... 2,650 00

J. B, Farquhar.. .. .. vv vr v e vn on 1,900 00

H. Freeman.. .. +. «o oo o0 o0 o0 o0 o 1,600 00

D. RObINSON.. 44 ve o0 0 ve vv o0 ve an 1,675 00

A, KaAYE.. w0 v vh e e e e e e s 1,800 00

G N TOrd.. vh vh ve v ve e ae ae s 1,500 00

R, AIlISON.. .. o0 v vt ve ve on we un 975 00

F. W. Taylor.. «. o0 vv vv vr or vn a0 200 00

T. B, Younger.. .. e e e e 893 5&

. Balance unexpended and lapsed er e e e 12,181 17

$ 29,074 40 $ 29,074 40

ACCOUNTANT’S STATEMENT, 1914-15.

The following is a statement of the difference in value of assays between Seattle
Agsay Office and Dominion of Canada Assay Office between April 1, 1914, and
March 81, 1915:—

Paid for bullion at Dominion of Canada Assay Office, Vancouver, .$2,105,136 12
Received for bars from Unmited States Assay Office, Seattle.. .. 2,107,334 40

i D ————
Difference in favour of Dominion of Canada Assay Office.. ..$ 2,198 28

SrarEMENT oF DErosIrs o GoLD aND JUARNINGS.

Deposits Of BOId. . vv vr «v ae o0 o0 o0 oo ve we we or oo . +0$2,107,334 40
Earnings :—

Crushings and melting 1,352°62 ounces quartz for A. A. Logan... $ 40 00

Treating 256 pounds slag for John HOPD.« .. +v v4v v v o0 e oo 9 50
Value of 48 empty acid bottles sold B. C, Assay and Chemical :

Supply Co.. .. 5 76

Value of residue sold United States Assa.y Office.. oo «v v ve oo 993 70

$ 1,048, 96

$ 2,198 28

$ 3,247 24

The following is a statement of the appropriation, receipts and expenditure of
the Dominion of Canada Assay Office for the year ending March 31, 1915, and shows
the unexpended balance to be $4,044.12:—

Appropriation. Expenditure. Unexpended
Balance.
Maintenance of Assay Ofﬁce,
Vancouver, B.C.. .. .. % 20,000 00 $ 15,955 88 $ 4,044 12
. Appropriation, Expenditure.
Appropriation, 1914-15.. .. oo oo § 20,000 00
Receipts per the fm'egomg stafcement P 1,048 96
Difference between amounts paid and received
for bullion.. .. .. . «v v ot v0 v . 2,198 28
Fuel.. .. T 625 75
Powerandhght ve o4 s wu 4e as a4 ea 244 19
Postage and telegrams. . e e e e ey : 134 17
Telephone.. .. vv oo ve vt v vh v 0o oe 00 o 79 90
ExXpress Charges.. .. v vu ve v os vu o0 os 1,780 58




188

Assayer's supplies. . e an Tes ee ws ee e
Printing and stationery.. .. .. .. .. .. .. ..

Premium on bonds.. .. ..
Contingencies. . ... [ T T
Biectric burglar alarm service.. .. ..

‘Wages i—

2

J
A
=)

Middleton., .
B, Farquhar. .

. Kaye.., .. ..

. Freeman, .

D. Robinson. .

N. Tord..

MINES BRANCH

. B. ¥ounger.:
. A, Pritchett. .

H, BE. Warburton, , B
A D McLellall.. cv vr ve v vy e s es
Balance unexpended. .

'

H

Pe se v ew s e

v oes

R, Allison.. .. .. .. ..
G,
T
B

Appropriation.
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Expénditul‘e.

847
106
- 610
162
300

2,660
1,900
1,800

1,576
. 1,056
1,500

1,200

702
256
182

4,044

1,500,

17
10
46
86

00

00
00
00
00

50
00
50
12

‘ C§ 23,247 24

$ 23,247

24
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LIST OF REPORTS, BULLETINS, ETC., PUBLISHED DURING THE

No. 105.
203.
209.
222,
245,
254.

257,

283.
308,
316.

322,

YEAR 1914.

S. GrovEs,
Bditor, Department of Mines.

Austin Brook Iron-bearing District, New Brunswick., By H. Lindeman, M.IS
Published January 7, 1914,

Builling and Ornamental Stones of Canada, Vol II: Maritime Provinées. By Wm.
A, Parks, Ph.D, Published July 22, 1914,

‘Copper Smelting Industries of Canada. By Alfred W. G. Wilson, Ph.D. Published
September 24, 1914,

Lode Mining in Yukon: An Investigation of Quartz Deposits in the Klondike Division.
By T. A, MacLean, M\E., Published September 25, 1914,

Gypsum in Canada: Its Occurrence, Exploitation and Technology. By L. H. Cole,
B.Sc.  Published December 10, 1914,

Magnetite occurrences near Calabogie, Refnfrew County, Ontarlo. By E. Lindeman
M, E, Published August 8, 1914,

The Production of Cement, Lime, Clay Products, Stone, and other structural materials
in Canada, during the calendar year 1912, By John McLeish, B.A. Published
January 24, 1914,

Preparation of Metallic Cobalt. By Herbert T. Xalmus, B.Sc, Ph.D, Published
April 6, 1914,

Annual Report on the Mineral' Production of Canada, during the calendar year 1913.
By John McLeish, B.A. Published March 6, 1914.

Preliminary Report on the Mineral Production of Canada, during the calendar year
1913. By John McLeish, B.A. Published March 8, 1914,

Moose Mountain Iron-bearing District, Ontario., By BE. Lindeman, M.E. Published
August 18,~1914.

The Production of Coal and Coke in Canada, during the calendar year 1913, By John
McLeish, B.A, Published December 3, 1914,

Economic Minerals and Mining Industries of Canada. Panama-Pacific Bdition
Published December 81, 1914,

List ofllzﬁr}[e;lfranch Reports, Bulleting, Maps, etc, Published February 14, and May

’ . .
Price list of Special Technical Reports. Published May 14, 1914,

FRENCH TRANSLATIONS PUBLISHED DURING THE YEAR 1914.

No., 971.

56.
100a.

149.

169.

M. SAUVALLE.

Chlief of Publishing and Translating Division.

(26a) French translation: Annual Report on the mining industries of Canada for the
calendar year 1905, Published in 1914.

(26a) French translation: General Summary Report of Mines Branch for 1913.

°  Published July, 1914,

French translation: The Bituminous, or Oil-shales, of New Brunswick and Nova Scotia,
also on the Oil-shale industry in Scotland. By R, W. Ells, LL.D. Published
August 6, 1914,

I‘rench translation: The Building and Ornamental Stones of Canada: Building and
Ornamental Stones of Ontario. By W. A, Parks, Ph.D. Published January
26, 1914,

French translation: Magnetic Iron sands of Natashkwan, Saguenay County, Que. By
@, C. Mackenzie, B.Sc. Published September, 1914,

French translation: Pyrltes in Canada: its occurrence, exploitation, dressing and uses.
By A, W. G, Wilson, Ph.D. Published September 24, 1914,
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195.

219,

263.

265.

288.

'290.

307,

308,
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French translation: Magnetite occurrences along the Central Ontario railway. By B.
Lindeman; M.E. Published September, 1914,

Frencl: translation: Austin Brook Iron-bearing District. By B.: Lindeman, M.E
Published September 29, 1914.

French translation: Recent advances in the construction of electric furnaces for the
production of pig-iron, steel and zmc Builletin 3, By Bugehe Haanel, Ph.D.
Published November 16, 1914. ) .

French translation: Mica, its occurrence, 'exploitation, and uses.. By Hugh 8. de
iSchmid, M.E. TPublished July 9,.1914,

French translation: The mineral production of Canada for 1911. Published August,
1914.

I'rench translation: Production of Coal and Coke of Canada, during the calendar year
1912. By John McLeish, B.A. Published December 31, 1914.

French translation: Production .of ‘Copper, Gold, Lead, Nickel, Sllver, Zine and other

- metals of Canada during the calendar year 1912, By «C. T. Cartwright.
Published November 1, 1914.

French translation: Catalogue of Frencl publications of 4:he Department of Mines,

Published July 1, 1914,

TFrench translation: Investigations of Coals in Canada. Volume I. By J. B. Porter,

Ph.D.,, and others. Published November 1, 1914.
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ACCOUNTANT'S STATEMENT MINES BRANCEL

STATEMENT OF APPROPRIATING AND EXPENDITURE, 1913-14.%
Expenditure. Grant not

Mines Branch.

Investigation of ore deposits, economic minerals,
peat bogs, determination of fuel values of coals,
lignite and peat of Canada, including wages of
machinist and labourers, and additional machin-
ery; Investigation of ore dressing, including
wages of labourers, machinery and equipment
of laboratory; collection of information re-
garding minerals, and met/wllurgioa,l industries

‘Grant.,

and operations,. .. . $ 77,000 00

Publication of reports, tnanslatxon of reports mto
French, purchase of books, stationery, chemical
labovatories’ expenses, apparatus, instruments,
office contingencies, additional assistance.

Investigation of metallurgical probloms of econmmc
importance.. ..

For apparatus and eqmpment salaries of 1nspectors,
chemists, machinist, clerical assistance, and
travelling expenges in conmnexion with the
investigations of the manufacture and storage
of explosives in Canada.. .. e te ae e

Zine investigations per Bill No 182 .

Investigation of quartz and copper deposxts m rthe
TUKON.. vv vv ve ve vs cn 10 o0 o0 0 on se an

69,500 00
10,000 00

55,000 00
84,266 77

9,000 00

$ 54,799 20 § 22,200 71 -

used.

69,030 90 469 10

9,999 86 0 14

480 24 54,619 76

30,948 99 3,317 78

8,620 36 379 64

$ 254,766 77

DoMINION OF CANADA AssAY OFFICE, VANCOUVER
B.C.
Maintenance of Assay Office, Vancouver, B.C.. .. ..

May 22, 1914,

21,000- ¢0

$ 173,879 64 § 80,887 13

14,868 83v 12,131 17
(Signed) JNO. MARSITALL,

Accountant.

STATEMENT OF APPROPRIATION AND LSXPENDITURE By MINEs Birancn ror YEAR INpING
Marcu 31, 1914,

Amounts voted by Parliament.. .. ..

Receipts for Assays and Analyses.. .. .. «¢ 1 o

Civil List Salaries. .
Publication of Reports..

Zine Investigations.. ..
Tuel Testing Plant, Ottawa
Concentrating Laboratory

Metallurgical Investlgations e e he ee e e

Quartz Investigations..

Printing, stationery, books, mapplng ma;berlal

Investigation of Iron Ore deposits..

Appropriation.

" $ 829,

Wages, outside service.. .. .. vv v t0 o0 o
Laboratory.. . @ ae e es e
Investlg\atlom of Peat and Coal eh s we ve sa e
International Geological Congress e ae ne e e

Investigation of Tar Sands.. ..
Monograph on Petroleum and Na;tural Gas
Miscellaneous.. . e eagen
Investigation of Copper deposxts

e

Publication of Maps.. ..
Monograph on Blllld’ll’lg Stones e e e e e e
Instruments.. ..

‘Travelling Dxpenses .. e wh e e
Investigation of Dxplosives

Monograph on Mica.. .. .. +. .. .. . o

1Thig fiscal year ends March 31, 1914,

341 77
377 85

Expenditure.

$ 68,199 86
46,564 15
28,613 58
15,782 82
15,775 53

9,999 86
8,620 36
8,242 66
7,876 67
5,916 41
3,358 99
3,218 71
2,627 89
2,610 57
2,002 85
1,985 04
1,828 b1
1,663 36
1,428 89

668 18

655 08

430 24

450 60
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. MAY 25, 1915,

i \
- -Appropriation. Expenditure.
Mineral Statisties. . e e e e e $§ 404 90
Tnvestigation of Salt Deposits. e e ee ee eeras 351 23
COmlcnests.................... ce e e 239 24
Legal Fees.. .. .. . e e e e e e 215 00
Investiga;tion Of OI SHAlS.r ov oo e ve oe se ve 156 16
Investigation of ore deposits.. ..-. . 135 80
Investigations of Manufacturer's Raw Materials. 54 20
Balance unexpended.. .. .0 o0 o0 oo . 89,697 68
$329,719 62  $329,719 62
! Summary. Vote, mxpenditure,  Unexpended
. Balance. -,
Civil Government Salaries.. .. .. .. .. .. .. $ 7457600 $ 68199 86 § 6,376 14
Investigation of ore deposits economic minerals,
ete. e . ee e e e 77,000 00 54,799 29 22,200 71
Printfing, books, stwtxonery, apparatus, ch‘emica,l
laboratories’ expenses, miscellaneous.. .. .. .. 69,600 00 69,030 90 469 10
 Investigation of” metalluxgical problems of economic N
importance.. .. .. . 10,000 00 9,999 86 0 14
Investigation of ;ma.nufacture and storage of ex— -
plosives in Canada.. .. .. . . . . 55,000 00 480 24 54,619 76
Investigation e quartz and copper deposits in . .
Yukon.., .. . e eh es ew e 9,000 00 8,620 36 379 64
Zine investigation, per Bill 182.. e ee e e ee as 34,266 77 28,613 b8 5,663 19
$ 829,341 77 $239,744 09 $ 89,697 68
ACCOUNTANT'S STATEMENT MINES BRANCI.
STATEMENT OF APPROPRIATIONS AND IGXPENDITURE, 1914-15.1
Mines Branch. ‘ Grant. Dxpenditure. Geant not
. ) used.
Investigation of ore deposits, economic minerals,
' peat bogs, determination of fuel values of -coals, °
lignite and peat of Canada, including wages of
machinist and labourers, and additional machin-
ery; investigation of ore dressing, including
wages of labourers, machinery and equipment
of laboratory; collection of information re-
garding minerals, and memllurgica,l industries .
and operations,. .. . . . e s $ 91,000 00 §$ 66,913 79 $ 24,086 21
Publication of teports, tnanslmtlon of reporlts mto
French, purchase of books, stationery, chemical
laboratories’ expenses, apparatus, instruments,
office contingencies, additional assistance.. .. 69,600 00 69,498 10 190
Investigation of meballuxgical probloms of ecouomlc .
. importance., .. .. .. ve e as «v +s 10,000 00 10,000 00 °
For apparatus and equipment salaries of inspectors,
chemists, machinist, clerical assistance, and
travelling expenses in connexion with the
investigations of the ma.nufacture and stomge ~
of explosives in Canada.., .. . PN 56,000 00 456 71 54,643 29
Completion of experiments 'in zinc smeltmg PN 10,000 00 8,831 11 6,822 08
Under Statute: Zinc Investigation: Ad- ’ .
vance from 1913-14.. .. .. .. § 2,385 41
Zinc Investigation: Balance unex-
pended, 1913-14.. .. ... .. .. .. 3,317 178
——— 5,663 19 ' '
Civil Government Contingencies.. .. .. .. .. .. 1,600 00 1,042 66 457 34
$ 242,663 19  $166,742 37 ¢ 85,910 82
DOMINION OF CANADA ASSAY OFFICB, VANCOUVER,
B.C. ' )
Malntenance of Assay Office, Vancouver, B.C., .. .. 20,000 00 15,955 88 4,044 12
(Signed) JNO. MARSHALL,
Accountant.

R 1This financial statement cover's nine months of the calendar year which is also the perfod
of greatest activity. Therefore it has been deemed advisable to include the financial report

most closely associated with the woric described in this summary report.

previous flnancial year is also published herewith,

The statement for the
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STATEMENT OF ,AI’PROPRIATIO\TS AND IXPENDITURE BY MINES BRANCII FOR YEAR ENDING

Marcrr 31, 1915,

Appropriations, Expenditure,
Amounts voted by Parliament:—
General Appropriations, . . $238,817 178
- Civil List Salaries. 92,812 50
Civil Government Con'tmgenmes 1,500 00
$'333~,130 28
Advance from 1913-14, accounted for in 1914-15. 2,335 41
Receipts for Assays and Anwlyses 369 50
Civil List Salaries.. $ 7,17 97
Civil Government Cont'mgencles 1,042 66
Wages. . . 5,810 76 ,
Publlcatlon of Repmts e e e 52,372 27
TFuel Testing Plant.., .. ;. .. .. g v e 14,486 67
Concentrating La;boma.tory. e e ae s e e 17,640 47
Ceramic Laboratory.. .. .. ;. .. . 2,708 06
Chemical Laboratory.. .. . . 1,983 55
Printing, stationery, books, mappmg matemal 5,712 85
Publication of Maps.. .. .. e . 522 50
MiscellamneousS, s «v vt vu v ov we ve e be eu e 2,598 56
Instruments... .. e e e 1,031 42
Investlga,tlon re Me’callurgloa.l Proble;ms e e e ® 10,000 00
Iron Ores. e e 11,322 61
“ Zinc. 8,831 11
“ Tar Sa.nds Cee e e e e 8,486 68
‘“ Pea/ta.ndCoa.l.........A... 3,308 00
‘ . Mineral Waters., .. .. .. .. .. 2,985 09
n “ Moulding Sands. . 1,489 65
“ Limestones. 946 17
“ Salt Dep051ts 506 75
“ Non-Metallic V[mera.ls 504 43
“ Quartz, . e e e e e e 479 68
“ Explosives.. e s e e e e e 456 T1
“ 0Oil Shales. 165 98
“ Copper Depomts . 114 70
“ Manufacturer's Ra.w Matena.ls. . 62 17
Monograph on Building Stones. h e e ae e 1,489 65
Mining and Metallurgical Industry. e e S e e 143 47
Mineral Statistics Industry .. .. .. .. .. .. ., .. 5 25
Balance unexpended. . 101,005 85
1
' . $.335,825. 19  $ 335,825 19
CASUAL REVENUL.
" Sales of Publications.. .. .. .. 4. .. vu il L. $ 237 42
Swnmary. Vote, BExpenditure. Unexpended
’ Balance. '
Civil Government Salaries. . e e e e e e 92,812 50 $ 77,717 97 $ 15,094 53
Investigation wof ore deposits, economic minerals,
BEC.. e i i e i e e e i e e e e e 91,000 00 66,913 79 24,086. 21
Printing, books, stationery, apparatus, chemical R
laboratories’ expensés, miscellaneous. . . 69,500 00 69,498 1.0 190
Investigation of metallurgical problems of econ-omlc
importance.. .. . 10,000 00 10,000 00
Investigation of manufa.oture and stonage xot ex- .
plosives in Canada. . . 55,000 00 456 T1 54,543 29
Completion of expemments 'm zme smeltmg 10,000 00 ’
Under Statvte: Zine Inveshgatlon Ad-.
vance from 1913-14. . $ 2,335 41 11 *6,822 08
Zinc Investigation: Bala.nce unex— '
pended, 1913-14.. .. . 3,317 78 ‘
- 5,658 19
Civil Government Contingencies, . 1,500 00 1,042 66 457 384

_$335,465
26a—13 '

69

$234,460 34 $101,005 35
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AI’PEI‘\TDIX L

PRELIMINARY REPORT ON THE MINERAL PRODUCTION.OF
CANADA DURING THE CALENDAR YEAR, 1914.

Eucexe Haaxen, PhD,,
Director  of Mines.

Sir,—I beg to submit herewith the annual prehmmmy report on the mmeml
production of Canada in 1914. "

The figures for production in 1914, while subject to revision, are based wupon
direct returns from mine and smelter operators and are fairly complete.

Special acknowledgments are due to those operators who have promptly fur-
nished reports of their operations during the year.

When complete veturns shall have been received the annual report will be
prepared containing in greater detail the final statistics as well as information
relating to exploration, development, prices, markets, imports and exports, ete.

. I am, sir, your obedient servant.

JOHIN McoLEISIH.
Division of Mineral Resources and Statistics,
TFebruary 24, 1915,

: 195
26a—13% .
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PRDLIMIT\TARY REPORT ON THE MINERAL PRODUCTION OF
OANADA 1914.

_Sramistics SUBJEOT To- REVISION.

The preliminary report on’ the mineral production in Canada in 1914 presented

" hotein shows a total value of the productmn during the year just closed of $128,-

475,409," The total value of the production in 1918 was $145,634,812, compared with

svhich the 1914 output shows a decrease of $17,159,3183, or 11.8 per cent., The average

productlon per capita was $15.91, as aﬂamst $18 i m 1918; $18.27 111 1919, and
$14.98 in 1910.

The production of the more important metals and mmerals is shown in the
following tabulated statement in which the figures are given for the two years 1913
and 1914 in - comparative form, -and the increase or decrease in value showiu.
Tabulated statements in greater detful wﬂl be found on subsequent pages of this
pamphlet.

N [

1913, 1914 Inerease (+)
. : or
R Decrease ()
Quantity. Value. Quantity. Valle. in value,

: & ' $ ’ s
Copger e e e e 1o, 76,976,925 11,753,606 75,738,386 10,301,9351 -- 1,451,671 -
20l 802,073 16,598,923 770,374 15,925,044[ - . 073,879
Pig-ivon 3 1,128 967| 16,540,012, 783,164 10,002,856 — 6,637,166 -
Lead.... 1b. 37,662,703 1,764,705 36,337,765 1,627,568| — 127,137
Nickel 49,676,772 14,903,032| 45,517,937 18,655,381 — 1,247,65).
Silver 7. 31,845,803 19,040,924 27,544,231 15,097,248( — 3,943,655

- Other metallic produets. ........... ... ..o .o 1,518,782 1,123,919 — 189,813

Total, ..ot v i 81,904,934 ....... ... 67,783,972 — 14,170,962

Less pig-iron “oredited bo- im: . '

ported OT€S.. ... vuue v, tous, 1,055,459 15,548,683 687,420 + 8,863,944 — 6,679,639
" Total metallic,.......... DY PO 66,361,351 \ ...... 58,870,028| - 7,491,323
Asbestos dud asbestic........ tons.| . 161,086 3,849,925 117,673 2,909,800} - 940,1’1§

Conl....” . Lo e " 15,012,178 37,334,940 13,644,984 34,433,108| - 3,901,832

‘Gypsum........ e, u (636,370 1,447,739 610,663 1,137,157} - 810,582
NBEUTAL GRSt e errnnnennenns M. f.| 20,477,838| 8,300,381 21,047,028 351,309 + 201,921
Petroleum . 228,080 406,439 214,805 343124/ — ¢ 63,31D
Pyrites...... .. i . 158,566, 521,181, -224,968 735,614]4- 214,338
Salt . ...l e e e w7 100,791 491,%=0 107,038 493,648 - 2,368
Camsib. . vy vees e bl 8,668,805 11,019,418 7,172,480 0,187,024 — 1,831,404
Clay product ...... 9,504,314 - 7,000,898} ~ 2 413 416
Lime .... . G h, 1,609,598 1,247,517| ~ 3()1,881
Stone. ..... Ceee . 5,504,639 5,593,485| + 88,846
Mlscellaneous no .. 4,274,r07]. 3,921,988| ~ 352 819

Total»non-metallic ................... veees| 79,273,401 ..., .. 69,605,471]— 9,667,990
Grand totale....... ..... e | 145,634819)....... veees| 128,475,499~ 17,150,313

* Short tons shroughout,
In presenting a total valuation of the mineral production ag is here given, it
» should be explained that the production of the metals copper, gold, lead, nickel and
silver is given as far as possible on the basis of the quantities of metals recovered
in smelters in Canada, or probably recovered from ores exported and the total
quantities in each case are valued at the average market price of the refined metal
in a generally recogmzed market.

-

-
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The guantities thus given will differ from those which represent metal contents
. of ore shipped by amounts due (1) to losses in smelting (2) to the “lag’ or lapse
of time between the ore shipment and its treatment in the smelter. Thus the pro-
duction of refined lead during the past two years has been very much lower than
that reported as contained in ores shipped from the mines, the difference being duc
both to smelter losses and the large accumulation of ore at the smelter.

The inetal miner is usually paid for his product on the basis of the value of the
refined metals less a variety of deductions, and in many cases it would be exceedingly
difficult to obtain a record of the net value received, It is for this reason and for
the facility of comparisons that the refined values are used.

It will be observed that there has been a” general falling off in the production of
nearly all mine products, the notable exceptions being pyrites, salt, and natural gas.
In the case of pyrites there is an increase of about 42 per cent, and about 6 per cent
in quantity of ‘salt produced. The number of cubic feet of natural gas produced
shows an increase of about 8 per cent, with an increase of over 6 per cent in value.

The falling off in the production of the metals is no doubt to be ascribed in
large measure to the conditions resulting from the war. Ispecially is this true in
the case of ‘the metals: copper, nickel, and silver. The cutting off of markets and
the closing of metal exchanges with the consequent cessation of market quotations
resulted in the almost immediate closing down or restriction of operation at many
properties. Ilowever, before the close of the year, many of these adverse conditions
had been adjusted, although prices had fallen considerably.

The actual quantities of copper and lead produced were but little less than in
the previous year; nickel showed a decrease of 8 per cent, and silver of 18.5 per cent
in quantity.

The total values, because of lower prices, showed much larger percentage decreases

The iron industry was undoubtedly affected by industrial conditions of depres-
sion, and shows a falling-off of 30 per cent in tounage of pig-iron made.

The total value of the metallic production in 1914 was $58,870, 028 as against
$66,361,351, a decrease of $7,491,323 or 11 per cent.

The production of non-metallic products also shows a large falling off in 1914,
the total value for ‘the year being $69,605,471, as against $79,278,461 in 1913, a
decrease of $9,667,990 or 12-19 per cent.

The decrease is most pronounced in the case of coal, ashestos and gypsum and
in those products such as cement, clay products (building brick, sewer pipe, etc.) and
lime, generally classed as structural materials, although there was a small increase
‘in the production of stone quarries. .

Industrial depression, the culmination of over development and extravagant land
speculation, is largely respomsible for this sudden reverse, although the asbestos
output would be restricted by the disturbance in foreign markets and the coal pro-
duction would also be affected by the restricted metallurgical operations. Reference
has already been made to the increased production of pyrites, salt, and natural gas.

There were also slight-increases in the production of white arsenie, feldspar,
grindstones, ochres, phosphate and tripolite. Asbestos shows a decrease of 27 per
cent in tonnage and 24 per cent in value, coal a decrease of 10 per cent in tonnage
and 9 per cent in value, petroleum a.decrease of 5:8 per cent in quantity and 15.6
per cent in value, clay products 256 per cent in total value, and lime 17 4 per cent in
quantity and 22.5 per cent in value.
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Mineral Production by Provinces. 1913 and 1914. '

1913, : 1914.
- Value of Por cent of | . Value of Per cent of
production. total. production. total.

) . . . $ " % § - T %
Nova Scotig.:......7e... .. e . - 19,376,183 1380 | 17,514,786 13 63
New Brunswick......oovviiviineisenn e 1,102,613 076 1,034,706 081
QUEDEC. . v ev ettt i e e .. 13,475,634 925 12,259,637 - b4
ONbaArIO. i ive e veiiiins sreaeas 659,167,749 4063 62,147,973 40° 59
Maunitoba «ovvevinii i el 2,214,496 152 2,428,902 |- 1-89
Saskatchewanm, . ........oo vvr ciiiieiae 881,142 060 710,840 | 065
Alberta..... voeel i [N ’ 15,054,046 10°34 12, 773 669 094
British Columbia .. ... e e . 28,086,512 19'29 24 202 924 1884
Yukon..... e e [ 6,276,73’( 431 ) 5 402,062 - 4-21.

Démtinion. .......... ORI 145,634,812 100700 198,475,499 100°00

The record of production by provinces given in the above table shows the relative

* linportance of the several provinces in the same order as the previous year. . A

decreased production is shown in each provincé with the exception of Manitoba, and -
in this case the increasé i§ due chiefly to the operation of the new cement mill near
Winnipeg by the Canada Cement Company and the inclusion of a more complete -
record of the production of sands and gravels. Ontario again has the largest output
with a value of $52,147,978, or 40-59 per cent of thie total, practically the same
proportion as in the previous year. British' Columbia "is second with a value of
$94,909,924, or 18.8 per cent of the . ‘total; Nova Scotia is third, with a production
valued at $17,514,786, or 18-6 per cent; Alberta fourth, with $12,773,669, or 9-94 per
cent; (\,uebec fifth, with $12,259,637, or 9.5 per cent; the Yukon siath, with
$5,402,062, or 4.2 per cent; Manitoba seventh, with $2,498,902, or 1-89 per cent; New

‘Brnnswml\ eighth, with- $1,034,706, and Saskatchewan ninth with $710,840, e'lch less

than 1 per cent,

o - Annual Mineral Production in Canada sinee 1886.

7oy . Value of Value per - . Value of Value per
Year. production. cu.pit:lm. . Yea production. capita.

A

S . |7 8 cts T8 & cbs.

10,221,265 | 228 | 100,00 sl 65,797,911 12 16

10,321,331 2928 [ 1902... .00 63,231,836 11 36

12,518,894 2 67 1903....5 000 iie 61,740,513 1083

14,013,113 2 96 1904...... ... Cieaes 60,082,771 . 1027

16,763,353 390 1905.....0ve el L. 69,078,999 ©11 49

18,976,616 3 92 1906, ...oooihl oilisn 79,286,697 .12 81

16,623,415 - 3.39 1907, ‘o 86,865,202 ‘13 76

20,035,082 4 04 1908.,......h. easane 85,607,101 13 16

19,931,158 393 1909.. ... ..o 01,831,441 . 13 70

20,505,917 . 406 1910....0iiviiiini 10(),82? 623 14 93

22,474,256 438 | 1911........ Ve .| 103,220,994 14 42

28,485,023 549 || 1912.......... N 135,048,296 18 27

38,412,431 732 | N3 oo 145,634,812 18 77

49,234,005 927 (L1014, oviviiiin Ll .| 128,475,499 .15 01

064,420,877 12 04 '
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The Mineral. Production of Canada in 1914,
Subject to Revision.
Product. Quantity. Value.
METALLIC, - 3
Cop er, value ab 13 602 cents per pound 75,788,386 10,301,935
(}) ............................................... 770,374 15,925,044
Plg iron from Ca,na.dm,n ore. . 95,744 1,138,912 ,
Iron ore sold for export ...... ....ooonon. . e e " 60 410 | 135,300
Lead, value at 4°479 cents perpound .............ociiees oaal Ib. 36, 337 765 1,627,568
Nickel, valueat 30 cents perpound..... ...t ciiii i m 45 517,937 13,665,381
Silver, value at 54°811 cents per oz........ . e eeenae e oz. - 27,544,231 15,097,269
Cobalt and nickel osides .. ..... ... ool ol 1b. 1,387,101 595,999
Cobalt material and 1e916ues ................................................. 82,620
ZINCOIG .5uuunrsrrarcrnenennenninn et it e t;om 13,140 310,000
Total....... S 58,870,028
Non-METALLIC. ,
Actinolite........ e e e tons, . 119 1,304
Arsenic, white. A 1,737 104,015
ASESEOS. ..o vyt i i i s " 96,5642 2,892,266
Asbestic ....... «.oh o i S e e o 21,031 17,640
Chromite... .... ........ ! " 136 X
Coal, ..o ivrr i e e " 13,594,984 33,438,108
Corundum. .......o covvvrernennss " 548 72,176
FRIABPAL. . .. et eer it e b e " 18,060 70,824
Graphibe ....iveiiviin crveiiet e e e " 1,647 107,203
Grindsbones ... ....cv cr ciiiin i i i " 4,078 54,497
L€ 574210 1+ N " 510,663 1, 137 157
Magnesite.... ... c.viiiiir caiaiinan " 358 0
Manganese .... ......co.eeoins " 28 1,120
LT [T (PP 102,315
Mineral 1)1gments—— :
1 J PP " 612 6,129
OCHTES vvvvrer v renes eevs aetiee e " 5,890 51,725
Mineral water T DT T T 122,574
Natnralgas .... .. . ve ..M. cu ft. 21,047,028 38,611,302
Peat .............. e e tons 685 2,470
214,805 343,124
954 7,275
224,956 735,514
54,148 83,5683
107,038 493,648
10,808 40,418
650 13,000
................ 43,407,737
STRUCTURAL, MATERIALS AND Cray Pronuors. )
Cement, Portland......... AP, LN bl. 7,172,480 9,187,924
Clay produets—
Brick, common, pressed PAVING. ... v v O 4,809,046
SOWEIPIPO. . 4vvervnn Suve eariiuaaniiiiaiie e araseeariaree et caaia s 1,102,100
Tireclay, drain tlle, pottery, etc e i LS 1,169,752
Kaolin . .. ve vie.... tons, 1,000 10,000-
Lime. ...ooovvuvninnne.nn e bush. 6, 240, 189 1,247,517
Sand and gravel. ., S PN 2,448,738
Sand-lime brick........vviiiii e e . 624,335
S S Q. 1,075 4,837
Stone— ’
Granite f. .. e e creiniraee s heee e 2,179,930
Limestons ..... .o..ovveviune. P 2,730 438
Marble (not complete) . .. ... i U R, 192,533
SANGBLONe. ... vttt 490,584
Total structural materials and clay produets ............. e 26,197,734
All other nomrmetallic. ... ... covviiiiniiiiine iiifeaes 0 e 43,407,737
Total value, metallic.........cov coviviinn viuviiinnen oo il L 58,870,028
Grand total, 1914.... .... I N 128,475,499

*Tons of 2,000 pounds,
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~Metal Prices.

' _— 1909. 1910. 1011 1912, 1913, 1914.
Cts. " Cts. Cts. .| 'Cts. Cts.’ . Cts.

Copper, New Yo1k ................. 12°982 12-738 12376 16341 15°269 | 13:602
Lead M T o iiiieinieer veees 4°273 4446 4420 4471 | 4-370 3862
" London.:....... T e 2839 2807 3'085 3895 4072 4146
Montreal®* ....... .......... 3°268 3246 3480 4467 4659 4479

Nlckel New York c.coove wovnn wun .1 °307000 40°000 40°000 40000 40°000 40000
Silver " L. : : 51503 53486 53304 60°826 59-791 |- 64'811
Spelter u 5503 - 5:520 5768 G 943 -5:648 5213
Tin u 29°725 |. 34'123 42281 46096 44°252 34301

* Quotations furnished by Messrs. Thomas Robertson & Company, Mont_reaj, Que.

’
\

SMELTER PRODUCTION.

_Si;atistics of the production of copper, lead, and silver smelters ‘and reﬁnerie\s,
showing the tonnage of ore treated, the matte, blister, base bullion, or refined metal -
produced, have been collected by the Mines Branch since 1908.

-The total quantity of ores and concentrates treated in these smelters during
1914 was 2,649,985 tons (including 58,894 tons of imported ore), as compared with
8,087,391 tons in 1918, The largest proportion of the total tonnage, about 61 per
cent in 1914, consists of the copper-gold-silver ores of British Columbia, chiefly from
the Boundary (Phwmnix and Greenwood), Rossland and Coast (Britannia, Texada
Island and Granby Bay) districts. The nickel-copper ores of the Sudbury district,
Ontario, contributed about 85.7 per cent of the tonnage, the balance being lead ores
and other-ores treated in lead furnaces and the silver cobalt oves of Ontario treated
in silver smelters.” Gold and silver oves treated by cyanide processes are not included
in this record.. ’ - : . '

The quantltles of the seveml classes of ores, in tons, smelted dulmg the past
seven years have been as follows:—

- ~ “ -

’ . Niekel- Silver-oobalt » Copper-gold i
Year, copper ores. ores. Lead ores. silver ores. Totals.

360,180 7,182 53,646 1,797,488 2,218,395

. 402,336 8,384 . 54,539 1,850,889 2,376,148
628,947 . 9,466 - 57,649 1,987,762 2,683,714
610,834 9,330 05,408 1,517,981 2,193,653
725,066 §,007 59,932 2,212,816 3,005,410
823,403 6,124 - 88,100 2,119,754 3,037,301
047,053 5,661 71,064 1,612,197 2,649,935

The products obtained in Candda from the treatment of these ores imnclude: pig
lead produced at Kingston, Ont. (furnaee idle in 1914); refined pig lead and lead
" pipe produced at Trail, B.C,, and fine gold, fine silver, copper sulphate and antimony
produced from the residues of the Trail lead refinery; silver bullion, white arsenie,
nickel oxide and cobalt oxide produced in‘Ontario from the Cobalt district ores. In
addition to these refined products, blister copper, copper matte, nickel-copper matte,
cobalt material or mixed nickel and cobalt oxides are produced and exported for
refining.
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The aggregate results of smelting and refining operations may be summarized as
shown in the next table. Unfortunately the figures cannot be taken to represent
the total production from smelting ores mined in Canada, since considerable quanti-
ties of copper and silver ores are still shipped to other smelters outside of Canada
for smelting.

Smelter and Refinery Production in Canada.

:Smelfpr P ()ducts obtained and exported ‘ '
for refining. 1911, 1912. .1913. 1914.
1 -
Tons. Tons Tons. Tous.
(1) Blister copper . 10,710 17,068 | 15270 13,238
(2) Copper matte 11,320 6,727 7 5,159 6,201
(3) Nickel-copper matte ..... ... ......... 32,607 41,925 47,150 46, 396
(4) Cobalt material ,............ . - 630 642 122 101
1912. 1914,
3 Metals . Meta.]g
) ’ . contained in contained in
| Rofme | R | Sl
‘ ¥ " | blister, and P ’ blister, and
base bullion. base bullion.
GOld et ceee e e, FUROR ox. 11,977 213,979 11,088 170,818
Silver..... .....oiiiiiin. " 13,789,709 934,601 11,096,861 873,400
Lead ......................... b, 37,923,043 |.............. 36,443,706 | .. ...... .
Cop [T P 59,245,722 | ........ [ 59 237,016
Coppu sulphate ........ ............ " 130,583 [.......vinun 152,060 ..
Nickel TR I 49,676,772 | .... ... .... L) 51/,937
Cobalt oxide " {660,079 |.............. 895,780 [ ... ...,
Nickel oxide. . ... .. " 1268804 | ... o 301,312 |......... ....
‘White arsenic " '8,384,249 |, ... ....... 3,474,322 | ... ...,

(1) Blister copper c:xrrymg gold and sﬂver values,
(2) Copper matte
(#) Bessemer nickel-copper carrying small gold and silver values as “well as metals of the platinum

oup.
(4) Cobalt material carrying nickel and silver values.

Gorp,

The total production of gold, in placer and mill bullion and in smelter products
in 1914, is estimated at 770,374 fine ounces, valued at $15,925,044, as compared with
802,973 fine ounces valued at $16,598,923 in 1913, showing a decrease of $673,879, or
about .4 per cent. a

Of the total ploductlon in 1914 about $5,695,508 was derlved from placer and
alluvial mining—§6,050,690 in bullion from milling ores, and.$4,228,846 from matte,
blister copper and other smelter products, ete. In 1918, of the total production, about
$6,346,072 were derived from alluvial workings; $5,185,544 in bullion from milling ores,
and $5,067,307 from smelter products derived from ores, concentrates, etc., smelied.

The production in Nova Secotia and Quebec is small compared with the other
provinees but shows an increase of over 25 per cent in 1914,

The Ontario production, $5,546,356, shows an increase of over a million dollars
due to the extension of milling facilities in the Porcupine, field.
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i

No records have been 1ece1ved with ‘respect to gold production in the Beaver Lake

- district of Saskatchewan or of recoveries from the river bars near Edmonton, Albe1ta

although activity has been.reported in both localities.:
The production in British Columbia was $5,177,348, of which $524,000 is 01ed1ted

‘to placer workings.as estimated by the Provincial Mineralogist, and" $4,658,843 to

smelter products and bullion from milling ores. The British Columbia production in
1918 was $6,149,027, being $510,000 from placer woﬂnngs, and $5,639,027 from sinelter

" products and mill bullion.

The Yukon production shows a falling off of $721;884, the total in 1914 being
$5, 125 896 including a small value in mill bullion, as against $5,846;780 in 1913; The
total amount on which royalty was paid during the year 1914, according '
to the records of the Mining Lands and Yukon Branch, Interior Depaltment was
809,691-17 ounces, as against 352,900-04 ounces in 1913.

The exports of gold bearing dust, nuggets, gold in ore, ete., in 1914, were valued

- at $15,242,200.

'

SILVER.

< The falling off in price of silvér amounting to.4 cents on the average price for the

vear, the cessation of price quotations, and the difficulties of marketing the metal
immediately following the declaratioh of war restricted operations in the Cobalt
camp, causing.a 10\ve1 production than mlght have , been expected under normal
conditions.

The total Canadian production in 1914 was 27,544,231 ounces, valued at
$15,097,269, as against 81,845,808 ounces valued at $19,040,924 in 1913, a decrease of
4,301,572 ounces or 135 per cent in quantity, and of $3,948,655, or 20 T per cent in
total value, _ '

Of tlie total production 24,215,926 ounces or 88. per “cent is credited to Ontario.
The. production from the s11ver camps is reported as'9,614,069 fine ounces. in bullion
shipped, and 14,544,524 ounces.(after deducting 5 per cent for smelter losses) contained
in ore and concentrates shipped from Cobalt district. There is also included in the
total a small quantity of silver contained in gold bullion shipped. .

The Ontario production in 1918 was 28,411,261 ounces showmg a falhng off for
the provinge, of 4,003,805 ounces, or about 14-1 per cent.

" In addition to the bullion shlpments from the Cobalt camp, 9,052,998 ounces were .
produced in other silver refineries in the province, making a total of 18,667,062 ounces
or 67-7 per cent of the Ontario ploductlon 1ecove1ed within the province. in the form
of bullion. - '

The producnon in British Coliumbia, 1ep1ese11t1ng refined silver and silver cou- -

tained in smelter products and estimated recoveries from ores exported, was in 1914

about 8,212,111 ounces, as compmed with 8,312,343 ounces in 1913.
In Quebec province there is a smiall silver content in-the pyrites ores shipped,

-while in the Yukon 67,482 ounces are estimateéd as being contained in the placer gold

produced and recovered from the copper ores shipped from Whitehorse.
" The exports of silver bullion and silver in ore, ete., as reported by the Customs

" Department, were 28,020,089 ounces valued at $15,584, 813 There is also an 1mporta~
~ tion recorded of silver in bars, blocks, ete., valued at $629 279.

The price of silver in New York reached a maximum of 59 cents durmﬂ the first
week of May but fell off to 49 cents: during the last two months of the year. .

* CoOPPER,,

The copper situation in 1914 was marked By an increased production in Ontarto
and Quebec as against a falling off in British Columbia and the Yukon, leaving the

net result as a very slight decrease. ,
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The copper contained in matte, blister copper, ete.,, produced in Canadian smelters

- together with the estimated recoveries or amounts paid for in ores exported amounted
in 1914 to 75,738,386 pounds, which, at the average New York value of refined copper,
‘would be worth $10,301,935, Compared with the production in 1913, which was
76,976,925 pounds valued at $11,753,606, there was a falling off of only 1,238,589 pounds
or 1-6 per cent, but, owing to the lower price, a much larger percentage decrease in
total value.

The production in Quebec from pyrites ores was 4,201,497 pounds as compared
twith 8,455,887 pounds in 1913. The actual copper content of the ores shipped was
nearly 50 per cent in excess of these figures, but only about two-thirds of the copper
is reported as paid for.

The Ontario production is derived chiefly from the nickel-copper ores of the
Sudbury district and. of the Alexo mine, although there is a small amount of copper
contained in the silver ores shipped from Cobalt, some of which is paid for. There
was also a small shipment from the Dane thine on the T. & N. O. railway.

The production in 1914 is reported as 28,948,211 pounds, an increase of 3,062,282
pounds over the 1913 output which was 25,885,929 pounds. The Mond Nickel Com-
pany contributed a much larger percentage of the total production during 1914 than in
1913, and, as this company’s ores are higher in copper than those being worked: by the
Canadian Copper Company, we have the, perhaps somewhat unexpected, result of a
decrease in nickel production accompanied by an increase in copper production flom
these Sudbury district ores.

The British Columbia production was 41,221,628 pounds as ‘against 45,791,579
pounds in 1913, a falling off of 4,569,951 pounds. The Greenwood smelter closed down
in August and the Grand Forks smelfer restricted its operations very severely on the
outbreak of war, but started up several furnaces again before the close of the year. The
blowing in of the smelter at Anyox, treating the Hidden Creek and other coast ores,
and the continuance of large shipments from the Britannia mine made the coast pro-
duction slightly greater than that of the southern interior smelters and, with an
inereased- production at Trail, almost compensated for the falling off in the Boundary
district.

] The Pueblo mine was again the p11n01pal copper producer in the Yukon with an
output only slightly less than that in 1913,

The New York price of electrolytm copper fell off from 147 cents in February
to 12.7 cents during the last week of July. Quotations ceased on. the declaration of
war, but were resumed in November at a little over 11 cents, increasing to 13 2 cents
in December. The average monthly price for the year was 13.602 ceiits, as against
15-269 cents in 1913, and was, with the exceptions of 1912 and 1918, the highest
average since 1907, '

There was a large falling off in the imports of copper of all kinds in 1914. The
total imports were valued at $4,256,901, and included ecrude and manufactured
copper, 28,280,812 pounds valued at $3,983,322, copper sulphate, 1,143,089 pounds
valued at $53 802, and other manufactures of copper valued at $219,777. The total
-imports in 1913 were valued at $7,415,008, and included crude and manufactured

copper, 41,011,961 pounds valued at $6,935,822. copper sulphate 2,087,714 pounds

valued at $107 960, and other manufactures valued at $371,226.

. The exports of copper wete: Copper fine in ore, matte, ete., 68,830,059 pounds,
valued at $7,130,778, and copper black or coarse, etc., 6,581,564 pounds valued at

$908,201, a total of 75,411,628 pounds valued at $8,038,979

LiAp.,

The smelter production of lead from Canadian ores in 1914 was 36,337,765
pounds which, valued at 4-479 cents per pound, the average price of pig lead in
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Montreal for the year, would be worth $1,627,568. The production in 1913 was
317,662,708 pounds, valued at $1,754,705. With the exception of a small tonnage from
. the Yukon, the 1914 production was entively from British Columbia ores, and was
almost all recovered at the Trail smelter.

The exports of lead in ore, etc., in 1914 are reported as 246,100 pounds valned
" at $2,681, and of pig lead 510,573 pounds valued at $19,507.

The total value of the imports of lead and lead products in 1914 was $1, 042 5‘38
and included old scrap and pig lead, 15,444,100 pounds valued at $590,557, manu-
factured lead 8,394,930 pounds valued at $186,165, manufactures n.o.p., $99,285, and-

litharge and lead pigments $166,581. The imports of litharge and pigment‘would
" contain approximately 1,449 tons of metallic lead and the total imports of metallic .
lead would therefore exceed 10,869 tons.

The average monthly price of lead in Montreal dullnrr 1914 was 4.479 ecents “as
against 4.659 cents in 1918. This is the producer’s price for lead in car lots as per
* quotations kindly furnished by: Messrs. Thos. Robertson & Co.

) . Tlie average monthly .price of lead in New York was 3-862 cents, and in London
. £19.079 per gross ton, equivalent to 4.148 cents per pound.

NI6KEL. ’

The declaration of war resulted in the almost immediate closing down of a ‘con-
: mdemble portion of the mining and smelting operations of the Canadian Copper
Company in the Sudbury district, and although they were partially resumed before
the close of the year the Company’s output was greatly reduced. The Mond Nickel
OOmpany on the other hand, having increased the capacity of its smelter at ‘Coniston, .
nearly doubled its output. Ores from the Alexo nickel mine north of Cobalt. were
also reduced in this smelter. Ten separate properties were worked by these Com-
panies.

The nmkel -copper ore is reduced in smelters and converters to ‘a Bessemer
matte containing from 77 to 82 per ceut of the combined metals and shipped in that
* form to:Great Britain and the United States for refining; the product of the Cana-
dian Copper Company going to New Jersey and that of the Mond Nickel Compmty
to Wales." A portion of the matte produced by the Canadian Copper Company is
-used for the direct production of Monel metal, an alloy of nickel and coppet, without
the intermediate refining of either metal.

. The total production of matte in 1914 was 46, 396 tons vqlued by the producer
at, the smelters at $7,189,081, and containing 98,895,825 pounds of copper and
45,517,987 pounds of nickel. The tonnage of ore smelted (part being previously
roasted) was 947,058, The production in 1918 was 47,150 tons of matte, contdining
25,875,546 pounds of copper and 49, 676 772 pounds of nickel, showing an increase in
1914 in copper content and a falling off in nickel.

There is also a small recovery of nickel in the foim of mickel oxide from 'the
Cobalt district ores, the production in 1914 being reported as 891,312 pounds of
oxide,valued at $26,483. )

" The aggregate results of the smelting operations on mnickel-copper ores during
the past five years and the exports of nickel are shown in tabular form, while a
record taken from the “Foreign Commerce of the United States” has been added
showing the imports of nickel into, and exports from that country. "The ‘values of
the Umted States exports, which are not quoted in the tables, range from 31 to 89
cents per pound and averaged about 34 cents in 1914. :

It will be noted that a much larger quantity of nickel finds its way to the

United Kingdom tluough Unlted States 1eﬁne11es than is exported directly from
Canada.

1
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Exports of nickel from New Caledonia for the first seven months of 1914 are
reported as 52,498 metric tons of ore and 2,275 tons matte, of which the total nickel
content would probably not exceed 3,000,000 pounds.

The price of refined nickel in New York remdined fairly constant throughout
the year, quotations published by the Engineering and Mining Journal, 40 to 45
cents per pound for nickel shot, blorks or plaquettes; electrolytic 5 cents ‘higher per

nound.

"Production of Nickel in Oznada.

1911. .

1912,

1918,

1914.

Tons of 2,000
1b.

Tons of 2,000
lb.

Tons of 2,000
Ib.

Tons of 2,000
‘b,

Oremined. ...... ......co.ciiiiinnlt 612,511 737,584 784,697 1,000,364
Ore smelted. - 610,834 725,065 823,403 947,053
Bessemer matte produced. . ................. 32,607 41,925 47,150 46,396 .
Copper content of matte .... ............. 8,966 11,116 12,938 14,448
Nickel w7 W e e 17,049 92,421 24,838 22,769
" Spot value of matbe. ... ... ....... 84,945,502 | $6,305,102 | 7,076,045 | 57,180,081 -
N 1
Exports of Nickel from Canadu, v Lb. T, Lb. Lb.
Nickel contained in matte, etc.—
Bxported to Great Britain 5,023,308 | - 5,072,867 5,164,512 10,291,979
[Bxported to United States 27,596,578 39,148,993 44,224,119 36,015,642
Iixported to other countries.............. 0. ...l R 70,386 220,706
32,619,971 44,221,860 49,459,017 46,538,327
Imports of Nickel into United States. 1911, 1912, 1918, 1914,
ross tons of ore and matte........... tons 23,993 33,101 | 37,623 29,564.
Nickel contents. ......... ..... ... b 29,545,967 42,168,769 47,194,101 35,006,700
Bxports of Nickel from United Statos—
ToFrance......oc cvueiieniiiiins 1b. 5,463,358 5,088,947 3,631,858 3,457,167
To Netherlands ................... " 9,101,150 7,387,447 6,622,811 855,168
To United Kingdom................ " 7,166,259 8,191,364 8,221,640 10,836,369
To other cduniries. ... .. e Com 3,338,819 5,102,258 10,096,779 12,446,458
Total..eovvvivvns civn i " 25,099,586 25,815,016 29,173,088 27,595;152 o
Iron ORE. . ’

The iron ore shipments from mines in Canada during 1914 are reported as

944,854 short tons valued at $542,041.

These shipments included 199,292 tons of

hematite and roasted siderite, and 45,562 tons of magnetite and concentrates.
The total shipments of ore in- 1913 were 307,634 tons, including 92,386 tons of
tematite and roasted ‘siderite, 209,886 tons of magnetite and concentrates and 5,362

lons of titaniferous ore.

- Exports of iron ore from Canada during 1914 were recorded by the Customs
Department as 135,451 tons valued at 360,974
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According to mine operators’ reports, however, 184,444 tons were shipped to
Canadian smelters, and 60,410 tons were~ exported to the United States. Tho
imports into the United States from Canada are also reported by the Washington
-Trade Statistics as 58,816 tons,.valued at $153,415.

Imports of iron ore in 1914 were, acco1dmg to Customs 1e001ds, 1147 103 tons, !

: valued at $2,387,358.
" Shipments of iron ore from the Wabana mines, Newfoundhnd in 1914, by the
. two Canadian companies operating there were 639430 short tons, of which 492 ,920,
tons were shipped to Sydney, Cape Breton, and 216,510 tons to the United States
and Furope. In 1913 the shipments were 1,605,920 short tons, of which' 1,048,432
tons were shlpped to Sydney, and 557,488 tons to the Umted States and Emope

'

Pig-Trox.
\ C - ..
The total production of pig-iron ‘in ~Canadian blast furnaces in 1914 was
788,164 tons of 2,000 pounds, valued at approximately $10,002,856, as compared with
1,128,967 tons, valued -at $16,540,012 in 1913. A large portion of this. production is
used divectly in the manufacture of steel and the values are in pa1t estimated. The
output shows a falhng off of 345,803 tons or. 30-6 pe1 cent, and is the smallest sinee
1509.

Of the total production in 1914, 9,330 tons were made with charcoal and 778,784
tons with coke. The classifitation of the production, according to the purpose for
which it was intended, was as follows: Bessemer 230 817 basic 346,553, foundry
and malleable 205,794. ]

The ore charged to blast furnaces 1ncluded 182,964 tons of Oan'\daan ore and
1,324,326 tons of imported ore, and 33,583 tons of mill cinder, etec. The amount of
col\o used during the year was 921,171 tons, comprising: 880,269 tons from Canadian
coal; and 590,902 tons of 1mported coke or coke made from jmported coal: The -
quantity of charcoal fuel used was 9"0 045 bushels, and of limestone flux 447,686
tons. =

" " The number 6f men employed at blast furnaces was 1 ,018, and total wages paid
$693,632. : N
' The furnace plants opelated for varying pemods of time, included those of tho
Dominion Iron and Steel Co., and the Nova Scotia Steel and’'Coal Co., at Sydney,
and North Sydney; the Algoma Steel Co., at Sault. Ste. Marie; the Steel Co. of
Canada, at Hamilton; the Standard Iron Co., at Deseronto; and the Canadian Iron
Furnace Co., at Port Colborne. All other fum'xces were idle throughout the year. .~ -
The productlon of plg-lron by provmces in 1918 and 1914 was as follows:—

1913, A 1914, '
7 \ e T Value “m . ——‘—‘_{Mlue .
- Tons. Value per ton, Tons, Valne, per ton.
— h— \ . - '
. . ) $ - § cts, 8 § obs.
Nova 'Scdbin. e e 480,068 '7,201,.020 15 00 227,052 2,951,676 13 00
COntario......ooveunou e 648,899 9,338,992 14 39 bl )6 112 7,051,180 12 68
1 1,128,967 | 16,510,612 l 14 65 783,164 | 10,002,836 | 12 77
1 5

Thele was also -a production during 1914 in electric fumaces of 7 524 tons of
ferro alloys (ferro-silicon and ferro-phosphorus) valued at $4'78,354, compared with
8,075 tons valued at $493,018 in 1918, .This production is chiefly 50 per cent ferro-
silicon. '
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The exporis of pig-iron and ferro-silicon, ete., during the year arve reported as
19,063 tons, valued at $486,366. The imports were:)pig‘-iron, 78,594 toms, valued at
$981,107; charcoal pig 86 tons, valued at $1,082; ferro-manganese and ferro-silicon
92,147 tons, valued at $549,485; or a total of 100,827 tons, valued at $1,531,674.

{ Coarn anD CoxE.

The total production of marketable coal for the year 1914 comprising sales and
shipments, colliery consumption and coal used in making coke or otherwise used by
the colliery operators, was 13,594,984 short toms, valued at $38,488,108, as against
15,012,178 tons, valued at $37,334,940 in 1913, showing a decrease of 1,417, 194 tons, or
9-4 per cent in quantity and of $3,901,832, or 10-4 per cent in total vqlue

In estimating the values of the coals arbitrary values are assumed for Nova Scotia
and for British Columbia, viz: $2.50 per long tou for the former and $3.50 per long
ton for the latter. The value of the coal production in the other provinces is that
returned by the operators. The production in Nova Scotia was 7,338,790 tons, a falling
off of 641,283 tons, or 8:0 per cent. The Alberta production as kindly furnished by
Mr. John Stirling, Inspector of Mines, Alberta, was 8,667,816 tons, a decrease of
346,939, tons or 86 per cent, while the British Columbia ploductlon was 2,238,339 tons
a decrease of 476,081 tons or 21-2 per cent. Saskatchewan with a ploductlon of
989,541 tons shows an inérease of 19,644 tons or 9-2 per cent, while New Brunswick
reports a production of 104,055 tons, an increase of 83,744 tons or 48 per cent. The
production of the Yukon is reported as 13,443 tons, a decrease of 6,279 tons or 32 per- -
cent from 1913

Province. 1912. | 1913, 1914,
Tons, Value. Tons, Value. Tons, Value.

Nova Scobia. ............. 7,763,888|% 17,374,750 7,980,073|% 17,812,663 7,338,790/% 16,381,228
British Columbia. .. .... 3,208,997| 10,028,116 2,714,420 8,482,562 2,238,339 6,994,810
Alberta .... . ... ... 8,240,577 8,113,525 4,014,755 10,418,941 *8,667,816 9,367,602
Saskatchegvan .. R, . 225,342 368,135 212,897 368,192 232,641 375,438
New Brunswick " 44,780 84,560 70,311 166,637 104,055 260,270
Yukon,........... ..... 9,245 44,958 19,722 56,945 18,443 53,760

Total............ 14,512,829 36,019,044 15,012,178| 37,334,940 13,594,984] 33,438,108

*Statisties furnished by Mr. John Stitling, Inspector of Mines, Alberta.

The exports of coal in 1814 were 1,428,126 tons, valued at $3,880,175, as compared
with exports of 1,562,020 tons valued at $3,961,351 in 1913, a falling off of 138,894
tons or 8.89 per cent.

Imports of coal during the year included bituminous, round and run of mine
7,776,415 tons, valued at $14,954,321, or an average of $1.92 per ton; bituminous slack
2,509,632 {ons valued at $3,605,253 or an average of $1.43 per ton; and anthracite
4,435,010 tons valued at $21,241,924 or an average of $4.79 per fon or a .total of
14,721,057 tons, valued at $39,801,498. The imports in 1913 were bituminous, round

. and run of mine 10,743,473 tons valued at $21,756,658; bituminous slack 2,816,493
tons, valued at $4,157,622; and anthracite 4,642,057 tons valued at $22,0384,839; or a
total of 18,201,953 tons valued at $47,949,119.

There was therefore a decrease in imports of bituminous run of mine of 2,967,058
tons or 27-6 per cent, a decrease in the imports of bituminous slack of 306,791 tons
or 10-9 per cent and a decrease in the imports of anthracite of 207,047 tons or 4:5 per
cent, or a total decrease in coal imports of 8,480,896 tons or 19.1 per cent.



. : - o0 ’
208 . MINES BRANCH

\

The apparent consumption of-coal-during the year was 26,809,778 tons as against

a consumption of 81,582,545 tons in 1913. Of the consumption in 1914 about 45-4

. per cent was from Canadian mines and 54.6 per cent imported.

Colke.—The- total output of oven coke during 1914 was 1,015,253 tons of 2,000 1b. .

made from 1,533,365 tons of coal, of which 1,030,053 tons were mined in Canada, and
508,312 tons were 1mported The total ‘quantity of coke sold, or u@ed by the producers

during the year was 1,019,082 tons valued at $3,634,511. .
In 1913 the total output was 1,517,183 tons and the quantity sold or used by the

" producers 1,530,499 tons valued at $5,919,596.

The output by provinces in 1914 was: Nova Scotia, 345,880 tons; -Ontario, 377,514

"5 GEORGE V, A. 1915

tons; Alberta, 28,541 tons, and British Columbia, 263,318 tons. The production from '
- Ontario was entirely from imported coal. . / ’

By-products from coke ovens during the year included 8,572 tons of ammonm
sulphate, 5,714,172 gallons of tar, and 3,201,097 thousand feet of gas.

The only coke ovens operated durulg the year were those at Sydney, Sydney Mines

and Westville, Nova Scotia; Sault Ste. Marie, Ontario; Coleman, Albérta; and Fernie,

Michel, and Hosmer, British Columnbia. At the end of the year there were 797 ovens’

in operation and 2,297 idle.

4

AsBESTOS.

' ’ N

The asbestos production in 1914 was obtained from the districts of Black Lake,
Thetford, Robertsonville, and Danville, in the province of Quebec.. . Both output and
sales show a considerable falling off, wliile there is an increase in the stocks on hand

-at the cloge of the year, a result which is no doubt due largely, if not ‘entirely, to the

war.
The total output in 1914 was 107,668 tons, as against 132,564 tons in 1918, a 'J:'all—

ing off of 24,896 tous, or 18- 7 per cent. Notwithstanding this decrease the ontput was

erenter than that of any other preceding year.” The sales and shipmeuts of asbestos
during 1914 were 96,542 tons, valued at $2,892,266, or an average of $29.96 per ton, as
against sales in 1913 of 186,951 tons valued at $3,830,909, or an average of $27.97 per
ton. The 1914 sales were exceeded during each of the previous three years. Stocks

" on hand at December 81, 1914, were 81,171 tons,-as compared with stocks of 20,787

tons at the end of the previous year.

The number of men employed in mines or quarries and mills, was 2,992 and
amount pmd in wages, $1,283,977, as against 2,951 men employed, and $1,687,957 -paid
in wages in 1918,

The total quantity of asbestos rock milled during the year is 1ep01ted as 1,717,620
tons which, with a mill production of 108,607 tons, shows an average estimated content
.of about 6-08 per cent of fibre in the rock.

The output and sales of crude and mill stock separately is shown for -1918 and
1914 in the following tables. The classification is based on valuation: Crude No. 1,
comprising material valued at $200 per ton and upwards, and Crude No. 2, 1’1nder
‘$200; mill stock No. 1 includes mill fibre valued at from $30 upwards, No. 2 from

- $15 to $30, and No. 3 under $15.

The total sales of crude asbestos in 1914 were 4,147.5 tons, valued at $773 193
or an average of $186.42 as dzainst sales in 1918 of 5,660-3 tons, valued at $989,162,
or an average of $174.45 per ton, showing a lower tomnage but a higher average
value in 1914, ’

The total sales of mill stock in 1914 were 92,394 tons, valued at $2,119, 073 or
an average of .$22.94 per ton, against 181,291 tons in 1918, valued at $2,841,747,
oy an average of $21.64 per ton, again a smaller tonnage but a higher average price
ihan in the previous year.
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. Lxports of asbestos during the twelve months ending December 31, 1914, were
81;081 tons, valued at $2,298,646, as against 103,812 tons, valued at $2,848,047
exported in 1913. There was also an export classed as asbestos sand in 1914,
amounting to 18,991 tons, valued at $108,548 tons, orjan average value per ton of

$5.71.
Output Sales 'and Stocks in 1914,

Stock on hand.
Output. Sales. Dec. 81
Tons. Tons. Value. Pertton. | Tons, {Talue. Per ton.
, $ B $. 8
Crude No 1 ............. 1,450°55| 1,335°9 | * 402,417 301 23 9843 301,237 306 04
............... 2,610°4 | 2,811°65| 370,776 131 87| 1,410°9 187,338 132 78
Mill stock No 1. .| 16,144 19,388 932,893 48 12| 4,616 229,361 49 69
" . 8,362 47,851 963,978 20 15| 15,114 306,809] 20 23
I 3 ... .| 29,101 25,165 . 222,207 8 83| 9,046 76,622 1 8 46
Asbestos ... ...... «...{107,607° 95| 96,541°55| 2,892,266 29 96| 81.171'2 1,100,267 356 30
Ashestic .....oooeeviin i 21,081 17,540 (U187 I [ PP,
i ' !
,Output Sales and Stocks in 1913, ’ |
Stock on hand.
Output, Sales. Dee. 31

! . . Tons. Tons. Value. | Per ton, [ Tons. Value. | Per ton.
. S | 8 ects ) % $ ot

Crude No. 1 ............... 2,015°4 1,854%°8 ) 531,200 286 62 8805 247,877 281 52
............... 3,010 3,807 457,962 120 29 ° 1,522 178,789 117 47

Mill sbock NO Loooo.... .| 28,444 26,198 1,229,908 46 95 6,766 350,165 bl 84
" 2.0, e 58,602 60,164 1,201,216 19 97 4,809 108,285 22 52

" 3 oo 45,608 44,929 410,624 9 14 6,820 54,604 . 801
Asbestos..,.. ........ 132,564-4| 136,951°3{ 3,830,909 27 97} 20,786°5| 939°720 45 21

. Asbestic... . ...l ceensaene| 24,135 19,016 [ £ S O

PerroLevar AND NATURAL GAS.‘

Although crude oil has been struck in several of the prospect wells being sunk
in Alberta, and a few thousand gallons obtained from the Dingman Well, No. 1, of |
the Calgary Petroleum Products, Ltd., were sold, the western fields have not, as yet, ‘
reached the stage of -commercial production, and the Canadian output 'is still
practically confined to the old established fields in Ontario supplemented by a few
barrels pumped from gas wells in New Brunswick.

The annual output, which has been steadily declining during the past seven
years, shows a further falling off in 1914. The average price received for crude oil
wag also Jower than in the previous year.

A bounty of one and a half cents per imperial gallon is paid upon the production-
of .crude petroleum, the Petroleum Bounty Act being administered and payments
made by the Department of Trade and Commerce.

According to the records of this Department, the total output of petroleum in
Ontario and New-Blunswmk during 1914 was 214,418 barrels, or 7,504,619 gallons,

26a—14 »
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.on which a bounty of $340,924 was paid. - The average monthly price per barrel at
" Petroiia was $1.59, -as compared with $1.782 in 1913, During the first three months -
of 1914,"$1.89 per barrel was quoted, but the price decreased to a mnumum of $1.33

dunnn the past three months of the year. -

In ‘addition to the above, 13,549 val]ons, or 387 barrels, valued at $2,200, were
reported as having been sold from the Dingman Well in Albe1ta wpon which no
- bounty was claimed. The total Canadian production . is thelefom stated as 7 518,168

gallons; or 214,805 ba11e]s, valued at $343,124. :

The production in 1918 was 7,982,798 gallons, or 228,080 b’u'rels, alued at
$406,439. The production in Ontario during 1914 included in the above total was
212,693 ‘barrels. The pioduction by distriets in this province, as furnished by the -
Superwsorof Petroleum Bounties, at: Petrolia, was as follows, in barrels: Lambton,
154,186 ; Tilbury, 18,530; Bothwell, 33,961; Dutton, 2,190; Onondaga, 2,437, and Belle
River, 1,191, or.a-total of 212,495 bﬂrrels In 1918 the production by districts was:
Lambton, 155,747 ; Tilbury, 26,324 ; Bothwell, 34,349; Dutton, 4610 Onondaga, 4,172,
and Belle River, 464, or a total of 226,166 barrels.

The production in New Brunswick in 1914 was 1720 banels, ;ls against 2,111
“barrels in 1913, and’ 2,679 barrels in 1912. '

' Exports of petroleum entered as crude mineral oil in 1914 W(;le 3,996 nallons,
valued "at $362, and of refined oil 3,922 gallons valued at $826. There was also an
export of naphtha and gasoling of 48,023 gallons valued at $11,607.

The total value of the imports of peholeum and petloleum products in 1914 was
$11,174,768, as ag,funst a value of $13,348,326 in 1918.

The total imports of petloleum 01ls crude and refined, in 1914 wele 944 487,973
“eallons, valued at. $11,072,362, in addltlon to 1,594,236 pounds of' wax and candles\
valued at $102 401. The oil imports included: crude oil, 195,207,210 gallons, valued
nt $5,750,971; refined and illuminating oils, 19 ,838,065 gallons, valued at $970,481;
gasoline, 24,396,401 gallons, valued at $2,747,360; lubricating oils, 5,767,676 gallons,
valued at $940,143, and other pétroleum 'products, 6,282,621 gallons valued at
$0603,407. - ' : '

The total imports in 1918 were 222,779,028 gallons of petroleum oils crude and -
refined, valued at $13,238,429, in addition to 1,628,837 pounds of paraffin wax and
candles, valued at $109,897. The oil imports included: crude oil, 162,061,926 gallons,
valued at $5,250,835; refined and -illominating oils, 19,393,627 gallons, valued at

" $1,394,440; gasoline, 29,525,180 gallons, valued at $4,322,941; lubricating oils, 6,789,451
gallons, valued at $1,172,986, and othel petrolenm ploducts, 5,008,844 g'ﬂlons valued
at $597,227.

., There was thus in 1914 an-increased importation of elude oils and a decwase'
in 1mp01ts of refined illuminating oils, lubricating oils and gasoline.

NaturaL Gas.

The total production in 1914 was approximately 21,047 inillion feet, valued at
$3,511,802, of which 426 million feet: valued at $54,249 was 1)10duced in New Bruns-
wick, 18,675 million feet valued at $2,206,738 in Ontario, and 6,946 million feet valued
at $1,250,820 in Albelta.,

The production in 1913 was 20, 478 mllhon cubic feet, valued at $3,307,381, of
which 829 million feet valued at $174,147 was produced in New Brunswick, 12,475
million feet valued at $2,055,768 in.Ontario, and 7,174 million feet valued at $1,079,466
in Alperta.
~ These values represent as closely as can be ascertained the value received by the
owners or operators of the wells for gas produced and sold or used. The values do not
represent what consumers have to pay, since, in cases where transmission is by
separately operated pipe line companies, such cost is not included,
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CEMENT.

The year 1914 has witnessed a very large falling off in the production of nearly
all materials of construction. This situation while possibly aggravated by the war
was due primarily to conditions which had already begun to show their effects during
the latter part of 1913. _

The total quantity of Portland cement, including slag cement and natural Port-
land, made in 1914 was 8,727,269 barrels of 850 net pounds each as compared with
8,886,333 barrels made in 1913, a decrease of 159,064 barrels, or about 2 per cent.

The total quantity of Canddian-Portland cement sold or used during 1914 was
7,172,480 barrels, valued at $9,187,924, or an average of $1.28 -per barrel, as compaled
with 8,658,805 barrels valued at $11,019,418 or an average of $1.27 per barrel in 1913
showing a decrease of 1,486,325 barrels, or 17 per cent,

The total imports of cement in 1914 were 843,078 ewt., equivalent to 98,022 barrels
of 350 pounds, valued at $147,158, or an average of $1.50 per barrel, as compared with
imports of 254,093 barrels valued at $409,308, or an average of $1.61 in 1913.-

The tdtal consumption of cement therefore, neglecting a small export, was
7,270,502 barrels, as compared with a consumption of 8,912,898 barrels in 1913; a
-decrease of 1,642,396 barrels, or 18.4 per cent.

Detailed statistics of production during each of the past four years are shown as
follows :—

———— 1911, 1912: . 1913, 1914,
{ ’ c

| BL BL BL BL
Portland Cemenst sold.............. e 5,692,915 7,182,732 8,658,805 7,172,480
Portland Cement manufactured. ... ...... 5,677,639 7,141,404 8 88(),333 * 8,727,269
. Stock on hand Jan. 1st.............. E 018.965 894,822 862,067 |* 1,074,610
Stock on hand Dec. 81sb.......ovvvin viveniine oo 908,689 903,094 ],089,595 * 2,629,300
Value of cement sold. . $ 7,644,537 [$ 9,106,556 [$11,019,418 [S 9,187,924
Wages paid........... 2,103,838 | 2,623,002 | 8,466,451 | 2,271,006
Men employed. ... 3,010 3,461 4,276 2,977

* Partially estimated.

The average puee per barrel at the works in 1914 was $1.28 as compared with
$1.27 in 1918, $1.28 in 1912, and $1.84 during 1911 and 1910.
- The imports of cement in 1914 included 26,774 barrels valuéd at ‘$35,517 from

Great Britain, 69,117 barrels valued at $108,487 from the United States, and 2,181

barrels valued at $8,154 from other countries.
The consumption of Portland cement during each of the past five years was as
“follows :—

Annual Consumption of Portland Cement.

Canadian. - Imported. Total.

Calendar Year, . —_——

Barrels. | Per cent. | Barrels. Per cent. | Barrels.

.

1910 L. ol e e 4,753,976 93 . 349,310 7 5,108,285
1911 .o 5,692,015 90 661,916 10 6,354,831
W2 is . 7,132,732 83'3 1,434,413 167 8,667,145
IO13. . 8,658,805 97°1 254,093 29 8,912,988
1 7,172,480 987 98,022 13 7,270,502

4
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Year," 1914 ,
(Compiled from Trade and Navigation Monthly Statements.).
\ Products. .Quantity. Value.
— —
. . ' ; ° $ .
Arsenic...... .... .. e e et e 37,509 132,567
- Asbestos..... i : : 81,0811 2,298,646
Asbestos sand « 18,991 108,548
B T P w 1,423,126 3,880,176
T =) 1 - 47 n 18,072 74,100
Y L S R - T 15, 242 200
Gypsum :.00. 0. tons - 345,830 404 234
"+ Copper, fine,.in ore, Gte. . ... b, 68, 830 059« 7,130,778
" black or coarso :md ceee o 6 081 564] ° 8
Lead, INOre, 860, .vveiiiile caviiiiiiiiien o A w ) 246,100 . 2,681
woopigsate .o . 510,673 19,507
Nickel, in ore, etc. | 46,528,327 5, 149 427
CPlabiuvm. .. en. e 43 2 161
SN]SR 28,020, 039 15, 584 813
D T N 669,163 178 940
‘Mineral pigments ¢ \ 35,549| . 22,311
HNOTal Water oo ittt iiaeias teritianiieieaeernan - 2,287 - 599
0il, mineral, mude, etL ........................................... ", ! 3,996 362
011 refined. ..o e res eae i e e e . ou 3,022 826
Ores — . : - :
ADBIMONY . . vivrverrnaieennans e et e, e BONS [ or vire e e
Corundum. . oo vdiv i i S S 1 . 47 87,740
L3 S GNP te 135,451 360,974
MAaNGanese, . .opvrrvurvrnrernenearane ot 0 oree seineeen N 30 750
. Other ores. " 12,770 782,437
Phosphate. . ... " 247 677
< Plumbago............ . cwt. 18,376 50,528
27N tons 89,909 377,985
Salb i e e cwt 9,52 B, 29¢
Sand and gravel........... e ea e et aaas tons 952,370 802,358
Stone, ornamental . ..o.ii v teiel deiieeeiin bt W 231 b,607
W building...:...... e et et e iieaereen anes " 63,009 46,3198
FTR 1 11T« (U e " 25,130 18,153
n  for manufacture of grindstones........... e s " 54 294
_Other produots of the 17 1< Y RO R 101,006
J
Total MINe ProduetS. .. vvvvetiiiierrrne caairetoaruraracnrnss] srovararacnss b3,781,102.
' MANUFACTURES.
¢Agncnltur'\l Tmplements—

'- Mowing machines........ ....... eeeraes s e No. 21,457 725,831
o Cultwntms ....... . w 6,000 v 146,668 ,
1. Reapers.. " / 3,919 223,228

Drills................. " 3,961 254,701
Harvesters and binders. ... oo.uiv ciiiveiiorennanas R 10,474 2,015,996
l’loughs R R T R R R RPN Lo v aeae " 12,896 3247349
HATOWS 1t vueeieeneiiere it erreanaereianrsss chereenen " 6,252 92,556
Hay rakes oo veveereearrane-ares e iee ey eeeaeas n 6,524 196,519
Seedels ............................................ SN " 32 17810
Threshing MRGRINES . ..\ er s eereiieeestinienseesneoreeiens u 1,965 799,307
Allother.......cvveevinviann . 8 . 290,520
Parts of . . i e ceieis eereeraaas 712,414
Asbestos, manufactures of. ... ..ol iiiiiiiiii, 94,538
Brioks.....vveviiniiaennnns e 11,871
L0 T 1 R N 2,223
Clay, manufactures of...... .o oois ciiiirieiieriiieaa. 26,866 .
0 70) (A A PPN 306 117
Drugs—
Acotate of Hme.......... ettt e e 1b, 16,052,255 282,146
Acidsulphuric. .. ..ovt viviiiia i i e " 7, 485 509 45,612
Caleiym carbide. u 15 447,014 470,387
Phosphorus.... .. . " 610 350 92,303

BN
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Exports of Products of the Mine and Manufactures of Mine Products, Calendar

, Year, 1914—Cosncluded.
(Compiled from Trade and Navigation Monthly Statements.)
Products. ‘ Quantity, Value. /
+ / - -
MANUPACTURES— Concluded. ' 3
Barthenware and all manufactures of ) I e 0,336
B D N P TR 2,390,494
Grindstones, manufactured................... (U P . 24,113
bl Gypsum and plastér ground.... ... ..o covii i v T 35,490
Iron and Steel and manufactures of— -
SEOVES. v u i verient o i PRI e e No. 4,198 25,149
Gas buoys and pmtq of ciiiiir e $ . 21,009
Castings, n.o.p.... .... e e e e 24,218
g 1 310 201,146
Terro- ‘ullcon and Ferro-Compounds........oviviein vouae P . 26hH, 221
Wire and wire nails................ 355,781
Linotype ma,chmes and purts of. . . 5,662
Machinery, n.o.p. . vee e 344,689
Sewing machines.. . ......ccovvve toviinaieen., 31,392
Washing machines............coceveinvee o0 ’ . 33,986
Typewriters. «o.v.oerunreeneernnreiiiai.. N ari e No. 3,055 200,441
Serap iron and steel..........coo it e ewt. 708,107 446,387 '
' Hardware, v1/ : tools, ete I 95,497 -
ODv e o s L ecrausas ines e e ey " rarrerereran 190,703
‘ All otlxel n. o p. e e e e e e e s T 2,931,908
Lime . v vvriiriiiie i ; 16,927
Metals— '
*Aluminium, In bars, e6¢ ... covtiiiiiiiiiiiiee e . X . 2,364,907
" manufactures of $ 6,571
Brass, old and serap. ..........iieiiiiiti e e e . , 196,710
Copper, old and SCTap ...cvvvvvrr vivrvneinens o0 vennn ces : 281,710
Metallic shingles, ete..............ouue s e e s 105,663 ,
B =Y 7Y T {1 3 D TR PN : 393,829
Mineral and aerated water (in bottles) e ves P T P 1,768
0Oil, ga,solme and naphtha,.... ... ... . gal. 43,023 . 11,607
n MO .ooon 455, , 367 104,179
Plumhago ONUELCEULER OF  « -+ oen ornssenesererre oo .. $ ... 72,718
Stone, ornamental. . ......ouveriivaie i i i et e m 1,752
v bullding .. on L e s e vees 370
Tar ........................................................ " 36,719
Tin, manufacturesof. ... ............... PN " 24,531
Vehicles—
Automobiles.................... Beee e e e e e No. 5,621 3,011,327
............ 384,428
111 10 021
............. 3,973
Total manufactures........... .. coer ol tiiii i e 21,762,203
Grand total ................ialL L 75,533,305
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- CHAP. 31.

An Act to regulate the Manufacture, Testing, Stomge

and Importation of Explosives.

7

[Assented to 12th June, 1914.]

I IS MaJesty, by and with the advice and congent of the

Senate and House of Commons of Canada, enacts as

follows :—
SHORT TITLE.

1. This Act may be cited as The Explosives Act.

INTERPRETATION.

Short title.

2. In this Acf, unless the context otherwise requires,— Pefinitions.

‘Depart~

(a) “Depaltment” means the Department of Mlnes,ment "

(b) “Minister” means the Minister or Acting Minister
of Mines; or such Minister as the Goveérnor in Council
may de81gnato to administer this Act;

“ Munster o

* Authorized

(¢) ‘‘authorized explosive” means any explosive the explosive.”

manufacture or importation of which has been author-

- 1zed under this Act;

(d) “explosive” means- gunpowder, blasting powder,
nitroglycerine, gun cotton, dynamite, blasting gelatine,
gelignite, fulminates of mercury, or other metals,
coloured fires, and every other substance whether
chemical compound or mechanical mixture, used or
manufactured with a view to produce a violent effect
by explosion, or a pyrotechnic effect, and includes
fire works, fuses, rockets, ‘percussion caps, cefonators,
cartridges, ammunition of all descriptions, fog and
other signals, and every other adaption or préparation
of an explosive as above defined;

215 K (e)

“Tixplosive.”
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“Factory.} (e) “factory” means and includes any building; structurc
v -or premises in which the manufacture, or any part of
the process of manufacture of an explosive, is carried
.on, and any building or place where any ingredient of -
' an cxplosive is stored during the process of manufacture ;-
“Inspector.”  (f) ““‘ingpector’’ means and includes the chief inspector of
' explosives, an inspector of explosives, a deputy in-
, spector of explosives, and any other. person who is
directed by the Minister to inspect an ‘explosive or
‘explosive factory or magazine, or t0-hold an inquiry in
, . connection with any accident caused By an explosive;
“Magazine”  (g) ‘‘magazine” means and includes any building, store-
! "~ .. house, structure or place in which-any explosive is kept -
- or stored other than at or in and for the use of & mine
co or quarry in a province in which provision is made by -
S .the law of such province for the efficient inspection of
© mines ;and quarries and explosives used in eonnection
* therewith; but’does not include the place in- which -
an authorlzed explosive'is kept for the purposes of
: conveyance when the same is being conveyed or
kept( in accordance ‘with the provisions of this Act,
* nor the structure or place in: which is kept for. pnvate _
! .~ use, and not for sale, an authorized explosive to an
amount not exceeding: that allowed by regulation
undei this Act, nor any store or warehouse containing
authorized exploswes to an amount not exceedmg
that allowed by regulation under this Act or authonzed
o by any p1'ov111c1al or local authority; . ‘
“Operator.” — (f) “operator’” means any person who operates a f&ctor .
‘ for manufacturing explosives, or is the manager of or
in charge of such factory, or who is the occupant of or
' uses a magazine for the storage of explosives;

poeggla- (7)) 109111&1;10115 means any regulations made by the
‘Governor in Council under the authority of this Act;
onfety. s ‘(j) “safcty cartridges’” means cartridges for guns, rlﬂes,

pistols, revolvers and other small arms; of which the
case can be extracted from the small arm after firing,
and which are so closed as to prevent any explosion in -
one car trldgc being communlcated to ‘other ca,rtrldges.

g‘éll’:x‘;&}?"ts 8. This Act shall not apply to the Department of Militia
’ ~and Decfence or the Dcpartment of tlie Naval Service.

’ IMPORTATION, MANUFACTURE AND USL‘.

gg;}ggii%‘as .4, E\ccpt as hercin provided, no person shall have in his
unless posscssmn, or import, store, use or manufacture, whether

.
authorized.  wholly or in part, or sell, any explosive unless such explosive
has been declared by the Minister o be an authorized explo-

! sive. - 5
" _ K 5.
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$. Nothing,in this 'Act shall apply to the making of a Small

small quantity of explosive for the purpose of chemlcal Quantitios

experiment, and not for practical uise or sale.

. 6. Except in so far as may be permitted by regulations Certain
made under this Act, no person, except in licensed manu-~ propiniicd.
facturing factories, shall carry on any of the following pro-
cesses, namely —of dividing into its component parts, or
otherwise breaking up or anmaking, any explosive; of
making fit for use any damaged explosive; or of remaking,
altering or repairing any explosive: Provided that this
section shall not apply to the process of thawing explosives /
containing nitro-glycerine, if a proper apparatus or thawing-
house is used in accordance with regulations made under
this Act or any Provincial law. .

LICENSES AND PERMITS.

7. The Minister may issue licenses for factories and Liccnses
magazines, and no one shall manufacture, either wholly or -
in part, or store exploswes except in hcensed factories and
magazines. :

2. Notwithstanding any pr0v131ons contained. in this Blending of
Act the Governor in Council, upon the recommendaiion ™"
of the Minister, based upon the report in writing of the
deputy minister, accompanied by -certificates from the
chief inspector and chief chemist of explosives approving
of the nature of the components and of the final explosive
product, may allow the inexplosive component parts of
an authorized explosive from licensed factories and maga-
zines to be assembled and blended at or near the point of
use, and such place of blending shall not be deemed afactory
or magazine within the meaning of this Act. -

8. The Minister may issue perrruts for the importation Permits for
of authorized explosives, and no one shall import any ™Pereaton
explosive into Canada, other than safety cartridges without
such permit: Provided, however, that nothing in this section
shall prevent any exploswe from being transported through Transport
Canada by railway in bond, if such transportation is made ™
in a manner authorized by the Railway Act or any regula-
tion or order made thereunder.

9. The Minister may, on apphcatlon, and on payment of Special
the prescribed fees, issue a special permit to import, for the "™
purpose of chemical analysis or scientific research, an amount
not exceeding two pounds of any explosive spemﬁed in such
permit.

16, .
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.« Change of
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16. Applicationsj for factory -or magazine licenses shall*

be madé in such form and manner as. are prescribed by
regulation, and the application shall be accompanied by,—

(a) a plan, drawn to scale, of the proposed factory or
magazine and of the land on which such factory or maga-
zine is situated, and also of the lands adjacent thereto on
which buildings are erected, with the uses to which such

lands and buildings are now put. Such plan to have the -

exact distances between the several buildings malked there-
on; / : _ . o ‘
(b) a description of the situation, character and con-

struction of all buildings and works connected with the -

factory or magazine; and the maximum amount of explo-

"sive to be kept in each building; .

(c) a statement of the maximum number of persons to be
employed in each building in the factory or magazine;

(d) any information or evidence which the Minister may

require; S : _
(e) in the.case of an application (for a factory license, a

‘statement of the maximum amount of explosive, and of

ingredients thereof wholly or partially mixed, to be allowed
at any one time in any building, machine, or process of the
manufacture, or within the distance from such buildings or
machine which is limited by regulation;

" (f) . statement of the nature of the processes to be
carried on in the factory and in each part thereof, and the
place at which each process of the manufacture, and each
description of work connected with the factory is to be
carried on, and the places in the factory at which explosives
and anything liable to spontaneous ignition, or inflammable
or otherwise dangerous, are to be kept. '

" ¥1. The Minister m\ay, on application and on payment

of such fees as are prescribed by regulation, issue a perinit
to. manufacture for experimental or testing purposés
only, and not for sale, any new explosive, upon such condi-
tions and subjéct to such restrictions as are fixed by the
Minister. | co ’ S

12. The owner or operator of a factory or magazine
shall not make any material alteration or addition to a
licensed factory or magazine, or rebuild any part thercof,
until he has obtained a permit from the Minister; and before
such permit may be granted he shall submit such plans and
other information and evidence as the Minister may require.

1 3. A factory or magazine license shall not be affected
by any change in the persons who own or operate the
factory or magazine; but notice of such change with

the

.
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the address and calling of the new owner or operator shall Notice to
be sent to the Minister by the former owner forthwith, M=
and by the new owner within one month after such change,
and in default thereof each such owner or operator shall
be liable to a penalty not exceeding one hundred dollars Penalty.
for each week during which such default continues, and
if the occupier is not himself the owner he shall also be liable
to the same penalty.

1 4. In the case of a factory now in operation or a maga- License for
zine now in existence, no license shall be required until the fomy now
first day of January, one thousand nine hundred and sixteen:
Provided, however, that if the owner or operator of such Proviso.
factory or magazine desires to make any material alteration
in or addition to such factory or magazine, or to rebuild
the same or any part thereof, he shall comply with the
provisions of section 12 of this Act.

- 2. The owner or operator of any such factory or maga- Applmatwn
zine shall, within three months after the passing of this Act, continuing
make apphcauon to the Minister for a continuing certifi- certificate.
cate, stating in such application his name and address and

the situation of the factory or magazine, and shall supply Particulars.
such particulars and information respecting the same as

the Minister may require; and the applicant shall thereupon

be granted a continuing certificate in such form as may be
prescribed by the Minister, and such factory or magazine

shall thereupon be deemed to be duly authorized to manu- .

facture and store explosives.

3. Notwithstanding anything in this section, the Minister Powers of
may require the owner or operator of any factory or maga- 11\,/1[ ‘3;22"&
zine to stop using, or to use only under and subject to con- flpeml
ditions to -be- specified by the Mlms’oer, any building,
structure or premises which, from its situation or from the
nature of the processes camed on therein, constltuteg, in
his opinion, a special danger.

s

INSPECTORS.

1%, The Governor in Council may appoint a chief Appointment
inspector of explosives, one or more inspectors of explosives, ® P
one or more deputy inspectors of exploslves, and one or
more chemists of explosives. ,

LG. An inspector may, at any time, visit and inspect Powers of
any factory, magazine and premises where any explosive Hspectors:
is being manufactured or stored, or where he has reason
to suspect any explosive is being manufactured or stored,
and may open and examine any package that he may there
find; and the owner and operator of such factory, magazing
' : an /
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~and premises shall afford such inspector every facility to
make such inspection full and complete, and shall supply
the inspector with any information that he thay require,
other than information relating to the cost of manif acturing
. an explosive. : '
May requite ©  2.. An inspector may require the owner or operator of any
samples.  faotory or maga,zme, where any explosive is manufactured
. or stored, or any person employed in any such place, to
© give him such samples as he may require. of any substance
therem whether in the state .of raw material, inaterial in
course of manufacture, or manufactired material, which
the inspector believes to be anexplosive, or to be an in-
gredient from which an explogive may be manufactured.
Mayopen 3. An-inspector may, at any time, open or cause to be
packages. " ., .
: opened avny package or store -of material of w’h&tsoe\'el
nature, which he believes to contain explosives or mgre-
dlents for the manufacture 6f explosives.

INQUIRIES INTO ACCIDENTS.
e 1%, The Minister may direct an inquiry to be made
. -whenever any accidental explosion of auny explosive has .
-+ oceurred, or when auy accident. has been caused by an
explosive, and the person authorized by the Minister to
conduct such’ mquiry shall have all the powers and author-
ity of a commissioner appointed under Part I of the Inquiries
- Acts
Tomption 2. This section shall .not apply, however Wher an
covered by aceident has been causod by an explosion of an GXplO»lVG,
provincial * ocewrring in any mine or quarry or metallurgical work in.
- _any provm ce-in which provigion is - made by, the law of such
province for a proper and .thorough mvesugmtlon and 111-
.quuy into the cause of such accident. R

‘

.

" REGULATIONS.

Regulations,. I &, The Governor in Council may make regulations,—
Classify - - {a) for -classifying explosives, and for prescribing the
explosives. oo mposition, quality. and character of explosives; :
Licenses, O] plescrlbmg the form and duration of lloenses, permits

permits, and
“cortifiontes.  and certificates issued under this Aet, the terms and con-

ditions upon which such licenses, permlts and’ certificates
- shall be issued, and the feesto be paid therefor; ,
Importation, (c) for regulating she importation, packing and 'handhng

acking and

Damss 2" of explosives, and the transportation of o\p]oswcs otherwise
+ potation. than by railway;

Inquiries (d) for inquirics into the acmdcnta,l e\plos1on of explo-

accidents.  sives, and any aceident caused by explosives;

(e)
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() for the taking of samples of explosives required for Samples.
examination and testing, and for the establishing of -testing Testing.
stations, and of the tests and other examinations to which
explosives shall be subjected; .

(f) prescribing the manner in which an explosive shall be Authorized
tested and examined before it is declared to be an author- “# Ve
ized explosive, and for determining to what examinations
and . tests authorized explosives shall be subject;

(g9) to be observed by inspectors and other officers and Inspoctors
employees charged with any duty under this Act, or under ™ *™™
any regulations made thereunder;

(h) relating to the construction, and management and Pactories.
licensing of factories and magazines; .

(7) for the safety of the public and of the employees at Safoty of -
any factory or magazine, or any person engaged in the bmnoind
handling or packing of explosives, or the transportation
of explosives otherwise than by railway;

() governing the establishment, location and mainten- Locution and
ance of factories and magazines, and the manufacture’ an manufacture.
storage of explosives;

(k) for blending the inexplosive components of an Blending.
authorized explosive;

(D) limiting the amount of authorized explosives that Limiting
may be kept, in places other than licensed factories and stored.
magazines, and prescribing the manner in which it shall
be handled and stored in such places;

(m) regarding the thawing of explosives; Thawing,

(n) for the more effective carrying out of this Act. Ope‘at“’n of

All regulations made under this Act shall be published Publlwzttmn of
in The Canada Gazette, and upon being so published they "&"*"°®
shall have the same force as if they formed part of -this Act.

OFFENCES AND PENALTIES,

9. Every person who fails to permit an inspector to Obstruction
enter upon any property, and to inspect, examine or make gxamination
inquiries in pursuance of his duties, and every person who by inspector.
fails to comply with any order or direction of such inspector,
in pursuance of the requirements of this Act or any regula-
tion made thereunder, or who, in any manner whatsoever,

* obstructs such inspector in the execution of his duties under ‘
this Act, shall be liable to a penalty not exceeding five penaity.
hundred dollars and costs, or to imprisonment for a term
not exceeding six months or to both fine and imprisonment.

2. Any owner or operator who takes exception to the Manu- .
ruling of an inspector, before such ruling or before the e o

pénalty provided for in subsection 1 of this section is enforced inspector's

as the case may be, may have the facts upon which such "%
ruling is based submitted to the Minister for his consider- Reference to
ation and decision. : inister

- 20,
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" Trespassing 20. Every person who enters without permission or

promises. -+ lawful authority or otherwise trespasses upon any. factory’

- of magazine shall, for every offence, be liable to a penalty,

Penalty.  not exceeding fifty dollars and costs, and may be forthwith
removed from such factory or magazine by any constable

or by any, person employed at such factory or magazine.

‘g&lizisf;gn' 21. Every person who commits any act which is likely
orfire. b0 cause an explosion or fire in or about any factory or maga-
Penalty. zine, shall be liable to a penalty not exceeding five hundred

-dollars and costs, or to imprisonment not exceeding six
' months, or to both such fine and imprisonment.

fﬁt}:sexé:;%r:;_ - 22. Every person who, by himself or his agent, has in

facture orim= 1S possession, sells, offers for sale or manufactures or im-

portation of ‘ports any unauthorized explosive within the meaning of
explosive.  this Act shall, for a first offence, be liable to a penalty not
‘exceeding two hundred dollars and costs, or to imprison-

ment for a term not exceeding three-months, or to both .
. fine and imprisonment, and for each. subsequent offence
Pemalty. . shall be liable to a penalty not exceeding five hundred dollars
and costs and not less than fifty dollars and costs, or to
imprisonment for 'a term not exceeding six months, or. to

J

both fine and imprisonment,

Contra- . 23. Every ‘person who violates ‘any‘ provision of this

© Act, Act for which a penalty has not been provided, or any
- . regulation made thereunder, shall, for the first offence, incur

Penalty. a penalty not exceeding two hundred dollars and costs, and

for each subsequent offence a penalty not excecding five
hundred dollars and costs. - ,
%fﬁlcﬁfﬁlﬁl 24, Any official employed under this Act who without
information. - due authority from the Department discloses any confiden-
tial. information shall on summary conviction be liable
Pemalty.  t0 a penalty not exceeding two hundred and fifty dollars
o or to imprisonment for a term not exceeding three months
-and shall not thereafter be eligible for émployment in the
_ service of His Majesty. - ' . N
SR : . .
Recovery of ** 285, Hvery penalty and forfeiture may be recovered in a
penalties. summary manner under the provisions of Part XV of the:
Criminal Code. ' : :

Provincial 2@, Nothing in this Act shall relieve any person of the
pallaws not  obligation to comply with the requiréments of any license
affected.  Jaw, or other law or by-law of any province or municipality,

lawfully enacted, with regard to the stovage, handling, sale or-

other:
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other dealing with explosives, nor 6f any liability or penalty
imposed by such law or by-law for any violation thereof.

COMMENCEMENT OF ACT.

2%, This Act shall come into force on a day to be fixed Comtmefnge-t
by proclamation of the Governor in Council. - ot of Ak
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