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To His Buxcellency The Duke of Devonshire, K.G., P.C., G.C’.M.G., G.0.v.0., ete.,
ete., Governor General and Commander in Chief of the Dominion of Canada.

May 1t Preast Your EXCELLENOY,—

The undersigned has the honour to lay before Your IExcellency, in .complianée'
with 6-7 Edward VII, chapter 29, section 18, Summary Report of the woik of the
Mines Branch of the Department of Mines during the calendar year ending December

81,1918, _— o ‘

MARTIN BURRELL,
‘ Minister of Mines.

26a—13 co ' S
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Hon. MARTIN BURRELL, IR
ST Ministér of Mines,
Ottawa.

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
endlng Decembel 31, 1918

I am, Sir, your obedient servant,

R G. McCONNELL,
Deputy Minister,
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SUMMARY REPORT

+

o THE

MINES BRANCH OF THE DEPARTMENT OF MINES, FOR THE CALENDAR
YEAR ENDING DEC‘EMBER 31, 1918,

0

INTRODUCTORY.

The marked advance made in the mining 1f1dust1y of the Dominion dming the
season of 1917, was continued in 1918, resulting in a 10 per cent increase in mineral
production. The urgency of the demand for metallic and non-metallic war materials
stimulated this increased production; in the attainment of which the technical facili-
ties offered by the Mines Branch were utilized to the fullest extent, thus materially
assisting in the supply of mlmemls, ete., required for mumtlons as well as aiding in
the general development. of the mining industry.

The work aécomplished by the Mines Branch in connexion with the above-
mentioned industrial operfitions covered a wide scope, necessitating not only extensive
field and laboratory investigations by technical officers of the. Branch, but entailing a
very considerable increase in office duties as well,

Compliance with the extraordinary demands due to war-time conditions, ahd the

urgent needs of the rising industries of the country, involved the exammatlou of

certain metallic and non-metallic mineral occurrences, including depos1ts of pyntes
and limestones, -and-certain sand and clay areas; also practical work in the various

physical, chemical, and testing laboratories, on samples of ores, fuels, oil, gases, ete.
* Moreover, many specimens were submitted for identification, accompanied by requests

for a statement as to their economic importance; while applications were reteived
for technieal advice with regard to the intrinsic-value and commercial prospects of
certain mineral deposits; or with reference to problems and difficulties encountered
in the manipulation and manufacture of certain metals and their assgciated products.
And this technical work was supplemented by the colledtion of statisties relating to
the ‘mineral production of Canada, these data being compiled, and 1ssued for pubho
distribution, as-indicated in another section of this repoxt. . :

In the subsequent pages, particulars will be found of the specific work done in con-
nexion with the various Divisions of the Branch, by the different officers of the staff,

In addition to the statistical reports referred to, the following reports were pub-
lished: Summary Report of the Mines Branch for the calendar year ending December
31, 1917; Building and Ornamental Stones of Canada: Vol. V; Clay Resources of

: Southern Saskatchewan; Mineral Springs of Canada: Part II; also Analyses of Cana-

dian Fuels: Parts I, IT, ITT, IV, and V.
ORE DRES‘S]JNIG AND METALLURGICAL DIVISION.

As 1ndlcated in the p1ev1ous summaly report, the work of t]ns Division was, first
of .all, confined during this year to the investigation of mmelals much in demand on

‘account-of the war, The commercial milling of molybdenité oves, which constituted

one of the principal activities of the division during the past season, was discontinued
in July, as the demand for this produet from the Imperial- authoutlea had ceased,
the remainder of the year being devoted to investigational and routine work on samples

-of several classes of ores submitted for concentration and milling” tests.

“In a subsequent section of this 1ep0rt 18 :Eound a complete record ofy the ceveml
tests carried out. * -+ ,

T

~
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FUBLS AND FUEL TESTING,

The work during the season of 1918 by the Division of TFuels and Fuel Testing:
consisted .in part in the preparation of a report setting forth the results of trials
conducted at the Fuel Testing Station on the large number of commereial samples ‘of
coal obtained from Alberta. These tests were carried out to determine the value of
these fuels for utilization in the gas producer and for steam-raising.

- The chemnical laboratories were fully occupied with the analyses of oils, gases,
coals, peat and mine air, and in addition a large amount of research work was con-
ducted concernmg the treatment to which the lignites of Saskatchewan must be sub-
mitted in order to prepare them for brlquettnw

An oil laboratory has been fitted up in which it will be possible to determme the
value of fuels high in volatile matter, peat, and oil shales for the production of oils.
In this laboratory two large gasometers and a semi-Deisel oil engine are installed and
specially designed retorts will be erected in the immediate vicinity of the building for
treating the various coals and oil shalés. Preparations are now being made to under-
take research work on the samples of oil shale which will be sent to our laboratories:

' during this and other seasons from New Brunswick, Nova Scotia, and elsewhere.

This research work will be of the same character as that which is now being conducted
with the lignites. The investigation begun two years prevrously relative to the car-
" bonization and briquetting of our western lignites is bemg continued.

The Chief of the Division-of Fuels and Fuel Testing in addition to his regular
duties as Chief of that Division has been appointed a member of the Dominion Power
Board, and meinber and secretary of the Peat ‘Committee. This latter committee is
composed of two Federal members, and two members appombed by the provmce of
Ontario.

_-Oonsiderable work was also carried out by officers of this division in connexion
with the determinations of the tensile and compressive strength and hardness of
various steels for the Imperial Ministry of Munitions, Depqrtment of Militia 'md
Defence; and other departments of ‘the Government.

A special investigation concerning the -properties of “Nicu” steel was also
carried out by Messrs. Blizard and Hardy.

The laboratory for the calibration of pyrometers, which was installed a short time.
ago, has been: placed in charge of Mr. E. 8. Malloch, who already has made some
twenty calibrations for this and other departments.

The demand for construction of apparatus and repairs to existing machinery and
apparatus, and the erection of new machinery, etec., has been so great that a part of
the shed which was formerly used for storing coal samples has been converted into a
temporary annex to the machine shop. All machme work for the Mmes Branch is
performed in these shops. -

» METALLIFEROUS MINES DIVISION.

On account of the great demand for pyrites ore for use in making sulphuric acid
for munition purposes, Dr. A, W. G. Wilson, Chief of the Division, spent several

~weeks investigating deposits in central Ontario.. To his assigtant engineer, Mr. A. -

H. A. Robinson, was assigned similar work, his whole field season béing devoted to
investigating the undeveloped pyrxtes resources of Eastern Canada, the scope of
investigations including deposits in western Ontario, Quebec, and the Maritime
Provinces. A report of the work done in this connexmn will be found in another
section of this summary.

Dr. Wilson also spent about seven weeks in the mvestlgatron of the processes in
use in the United States for the recovery of potash from the waste gases of cement
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plants Tn addition, considerable of his time was taken up with War Tlade Board
activities, he having been appointed engmeer in charge of pyrites and sulphur, and he
also acted from time to time, as his services were 1equ1red as technical adviser to the
. Board. .

I'NVDSTIGATION OF LIMDSTONE

The investigation of limestone deposits, undertaken in the years 1916 and- 1917
was continued by Mr. Howells Fréchette. The field work was confined principally
to the province of Ontarlo, where localities' pot covered in the prevmus year’s work
were visited. -

On account of the demand for dolomlte, both for the ploductmn of lime and for
“its use in the wood pulp industry, a short time was spent by Mr. I‘rechette examining -
celtam areas favourably situated to centres of consumption.

INVESTIGATIOV OoF GRAPHITE AND THE GRAPEITE INDUSTRY

Ae 1nt1mated in the summaly report-of the previous year, there was undertaken
an investigation of the graphite industry to stimulate the amount of the Canadian
production. The work, which was commissioned fo Mr. H. S. Spence, was proceeded -
with during the year 1918 The investigatiori émbraced the revisiting of many
- mines and mills, and the exploration of several new properties, with a view to obtaining

additional data needed to complete the report. In addition, it was necessary to visit -
a number of manufacturers of graphite products both in Canada and the United
' States. The data collected as a result of the above activities have been embodied in
a: feport which is now belng prepared for' the press, and will, it is expected be ready
for distribution, early in 1919.

MIGA

During 1918, the Impeual Ministry of antmns, bemg’ faced with a shortage
of high grade mica suitable for magneto condenser plates, approached the Canadian
Government with a view to ascertaining whether supplies of suc¢h mica were obtain-
able from Canada. In response to this inquiry, the Mines Branch transmitted, through

the Tmperial Munitions Board, samples of mica representative of the grades procur- -

- able from Canadian deposits. The sheets were tested for their di-electric strength:
by the Imperial authorities, and a report ‘on the results obtained was sent to the -
Branch. The report submitted showed that certain of the samples—notably those from
British Columbia—were eminently suited to the purpose indicated. An endeavour was
made to interest owners of mica mines and claims with a view to obtaining supplies,
but before any further action could be taken, a notification was received from the =
British Government that, owing to lack of tonnage, the project of securmg mica -
supplies . from Oanada had been abandoned. - .

I’NVESTIGATIONS OF THE SANDS AND SANDSTONES OF; CANADA.

. Mr. L. H. Cole, the officer in charge of this investigation, which has been con- -
tinued from the previous year, confined his activities to Eastern Canada, field work
being carried'on in the Ottawa valley, supplemented by special trips to wvisit occur-
rences in the vicinity of Fort William, the Kamouraska distri¢t northeast of ‘Quebec,
c1ty, and certain déposits in New Brunswick and Nova Scotia. The work'so far done
-in connexion with this investigation is referred to in succeeding - pages, under the
* caption “Preliminary Report on the Silica Deposits of Eastern Canada.”
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DISCOVERY OF ROCK SAL’L‘ AT MALAGASH, NOVA SCOTIA

In Cumberland connty, N.S., there is. bunn opened up a deposit of 1001\ salt. The
attention of the Department was first ealled to this deposit through results of analysis
of a strongly saline water, obtained from a well being dvilled in the vieinity. Parties
interested were advised to proceed with the exploration, while Mr. L. TL. Cole was
commissioned to visit and examine the loeality, with a view to furnishing an opinion
4s to the nature and extent of the deposit and as to its possible commercial value.

" A short report on this subject, by Mr Cole is to be found in another sectlon of -
this summary.

OIIEMIOAL LAB ORAL‘ORIES

Dulmo the “year a great variety of work has been assigned to the Chemical
Laboratories, due to the activities of the several Divisions of the.Mines Branch
‘together with the work dome for other departments of the Government service, such
as the Department of Public Works, Fuel Controller’s Oﬂlce, Imperial Munitions'
Board, ete., and also requests for determinations of various natures from mining
compfuues, 1)1ospecto1's, and others interested in the mining industry. The pressing
and inereasing: demands for certain war minerals and their allied products have led )
to a special programme of investigation to stimulate such production, and in the
course of the successful carvying out of this work the facilities- offered by the
labor atories, and the services of the limited staff of chemiists have been fully utilized.

Reference to the specific work accomplished in the several laboratories of the
Mines Brauch is to be found in succeeding parts of this report.

DIVISION OF MINERAL RESOURCES AND STATISTICS, -

The work of this Division has been dirccted to the collecting of that statistical
‘data which forms the basis for the report on the annual mineral production of
Canada.. There is prepared carly in the year by this Division from the information
available at the time a preliminary report, which forceasts the probable mineral pro-
duction for the season, which figures are revised in the mlmml 1e1101t when more
.complete returns are available.

The arrangement entered into in 1917 with the Census Office of the Department
-of Trade and Commerce, whereby that office shall accept as census records the statis-
ties of mineral production collected by the Department of Mines has been continued
during the year. In addition, special monthly or quarterly returns of the production
of certain minerals and mineral products requived for the successful prosecution of
the war, were obtained, the data completed, and the information furnished to such
offices as the Fuel Control, Canadian. Munition Resources Comumission, and the War
‘Trade Board.. In another part of the summary is to be found a complete report of the
activities of the Division, for the year, submitted by the oﬁlcm in charge.

- CERAMIC DIVISION

The i'unctmns of the Ceramic Division consist in the investigation, both in the
field and the laboratory, of the clay and shale resources of the Dominion. During: the
year, examinations were made of certain clay areas in the Ottawa valley, and in
eastern -Ontario; and, in addition, a trip was made-to Prince Edward Island to pros-
pect deposits of tile clay. ‘The laboratory work included the testing and reporting
upon the numerous samples of clays and shales submitted for examination, and also
special investigations have been conducted in connexion with certain refractories,
while a great deal of assistance has been glven the elay-products manufacturers, to
\enflble them to solve the dlfhculues arising in the course of production, - :
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ROAD MATERIALS DIVISION.

The scope of work undertaken by the Road Materidls Division includes the locat--
ing, examining, mapping, and sampling of all deposits of available road materials
oceurring .along proposed routes of main or other important highways throughout the
Dominion. During the year, the Division’s*field work was conducted in Manitoba,
TRocky Mountains Park, Albeita, and in British Columbia. These investigations were
supplemented by extensive laboratory work, covering testing of samples obtained in.
the field, and experiments of an- 111vest1gatlonal nature, w1th a view to advancing-the
science of road building.

In the detailed account of the work of the Division appearing in another section
there has been included the report by Mr. G. C. Parker of the Provincial Department
of Public Highways, Toronto, with respect to the possibilities of using the bituminous
sands of northern Alberta to surface rural roads.

TECHNICAL LIBRARY.

The library has grown to such an extent, during the year, that the additional
shelving capacity, which was plovided during 1917, has proved. gnite inadequate to
meet the increased demands of 1918; in comsequence frequent rearrangement of the
volumes has been necessary to provide for this constant expansion.

A number of valuable new exchangés have been secured, and our efforts to Te-es-

tablish exchanges and to secure pubhcatlons which were discontinued thlough the

period of the war, have met with encouraging results.
Additions to the library for the year: Total exchanges secured 1,837, which

includes 483 bulletins, proceedings, transactions of scientific and technical societies— - -
“and 1,354 Government publicatioris of scientific and technical value, comprising

reports, memoirs, bulleting, maps, etc., 28 volumes have been added by direct gift, 157
by purchase, and 91 volumes bound, blmgmg the total number of volumes aeeessmned
during the year, to 2,113,

EUGTNT‘ IIAAN EL
’ D ecior
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INDIVIDUAL SUMMARY REPORTS.

METALLIFEROUS MINES DIVISION.

L
Avrzep W, G. Wison, Ph.D,, thef of the Division.

. Dunng the year 1918 this Division employed only two field officers. The Chief of
" _the Division, Dr. A. W. G Wilson, spent part of the field season investigating pyrites
mines and prospects in eentral Ontario, while Mr. A. . A. Robinson devoted the entire
“fleld season to the investigation of pyrites mines and prospects in other parts of
eastern Canada. The areas covered include all known prospects in morthern” and
westernn Ontario, as well as localities in Quebec and the Maritime Provinees.

The field work on pyrites was undertaken primarily because the demand for pyrites
ores for use in making sulphuric acid for munition purposes was large, and at one
time it was feared that there would be an acute-shortage of sulphur; a most essential
material. It is also proposed to prepare a second edition of the report on pyrites
including the latest information obtainable, the first edition being mow out of print.

~  Mention was made in the Summmy Report of 1916 that Dr. Wilson had been
appomted a special investigator to inquire into the position of the chemical industries
in Canada, more especially with regard to works established, products made, and raw -
materials required. Information on most phases of this inquiry has been available to
" those entitled to it since early in 1916. It has not been possible to prepare a final
report on this investigation for publication, owing to pressure of other duties, nor was
it considered expedient to publish a final report until the end of the war. As a direct .
result of the information secured for the prepdration of this report this office was in
a position to furnish important information to the War Trade Board and to other
Government organizations. :
Soon after the organization of this Board Dr. Wilson was appomted engineer
‘in charge of pyrites and sulphur, and durmg the greater part of the year he acted
as technical adviser to the board on various matters which arose from time to time,
In this connexion it is to be noted that the services of the staffs of the Division of
Mineral Resources and Statistics, the Non-Metalliferous Division, and the Chemical
Division were also available to the board, and were utilized. by Dr. Wilson as required. -
On the initiative of the War Trade Board Dr. Wilson, in company with Mr. S. .
Barr, an engineer in the émploy of the 'Canada Cement Company, made an mvestlga-
-tion of the processes in use in the United- States in cement plants for recovering
“-potash from the waste flue gases. Part of the month of August, November, and part
of December were required for this investigation. It is desired to express apprécia-
_tion for the courtesy accorded by certain cément manufacturers in the United States,
which made it posmble for these two gentlemen to inspect eleven out of the fourteen
. installations mow in operation, or in course of ercetion. It was mnot” considered
necessary to visit the. three remaining plants because the iustallations are largely
duplicates of those already inspected.

The potash recovery investigation is being extended to 1nclude cond1t1ons in
Oanadian operating plants. . The confidential information required by the Board is
already available. Eventually a short report will be issued on the subject in bulletin
form, ' )

. 1Page 8.
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During the year the regular office work of the Division was carried on as expedi-
tiously as possible. The hbraly research work has greatly extended the card catalogue -
" of references to the metal mining industries of Canada. It is believed that every
important-known occurrence of the metals iron, copper, zine, lead, silver, molybdenum,
tungsten, titanium, and several minor metals, including the majority of literature
references to the same, has been indexed, chiefly by Miss D. M. Stewart. The library
research work carried on in this Division also includes the indexing of all available -
references to electro-metallurgical processes,. air nitrates, potash recovery and pro-
.duction, and several other lines of chemical technology. It is to be noted that this
index was started prior to 1914. As a vesult this office was supplied with the most -
complete information available on the subjects of electro-metallurgy, air mtrates, and
potash recovery, prior to the commencement of the war.

In continuation of the work on iron ore resources of Canada,-Mr. Robmson pre-
pared a bibliography and abstracts with respect to occurrences and commercial utiliza-
tion of titanium. Additional abstracts on 'Canadian iron ore deposits, supplementary
to the information contained in the Report on the Iron.Ore Occurrences in Canada,
were also prepared. A large scale reference map for office use, showing the location .
of all the occurrences of iron ores in Canada and their relation to~11nes of tlansporta-
tlon, is also in course of preparation.

.o IL

INVESTIGATION OF PYRITES RESOURCES.
A H. A, ROBINSE)D;'.

The field season of 1918 was spent in an investigation of the undeveloped pyrites
resources of eastern Canada, viz.,, Ontario, Quebec, New Brunswick, and Nova Scotia.
The greater part of the season was spent in Ontario; the ground covered in that
Provinge embracing all the northern and northwestern portions, except the district
along “the Algoma 'Central lRailway, north of Sault Ste. Marie. ’l‘he deposits along
-the Algoma Central, and those in southeastern 'Ontario, were to be examined by other
_ investigators. In the main, attention was confined to prospects that are within a
reasonable distance of existing lines of transportation, either rail or water.

Instructions were to obtain as detailed information as possible regarding each.
prospect visited, paying particular attention to its physieal condition, its location with
respect to transportation facilities, and its presént ownership; this information being
required, primarily, for the use of the War Trade Board, and, secondauly, for the
preparation of a second edition of “the Mines Branch report on Pyrites in Canada.
Occurrences of pyrrhotité were also to be noted.

. Very little prospeeting or development work was going on in any of the loeah’mes
visited. On most of the properties no work had been done for some time-—often years,
and such openings as still exist were in anything but good condition for gatisfactory
examination. Many of the openings, also, had been made to explore, not for pyrites,
but for deposits of other minerals with which the pyntes happened to be assoclated
The only information that could be gathered concerning some of the depos1ts was that
afforded by an examination of old rock dumps or natural outcrops. When the latter,
‘ag is usually the case with pyrite and pyrrhotite, are more or less deeply weathered -
nothmg very definite can be leamed as to the probable quality of the unaltered‘
mineiil beneath.

~
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Samples, for analysis, werc taken from most of the deposits examined. In
taking them, an effort was made to choose ouly such material as could be regarded as
being probably fairly representative of a considerable portion of the deposit; but this
was seldom possible, not only on account of the smallness of many of the exposures
accessible for sampling, but also because the only available sourec was usually shallow
pits or old dmnps, in both of which the pyrites had been subjected to more or less -
weathering. Samples taken under these conditions eau, therefore, only be regarded
ag indicating in a very geneml way the probable composition of the main body of
the deposit.

Many of the ploapects visited lmve already been examined and 101)01ted on by
competent and reliable observers. As these previous examinations were, in many
instances, evidently made at a time when the showings were in much better con-
dition for examination than they are now, earlier reports have been freely drawn upon
and frequently quoted verbatim—iwith due acknowledgment to the ‘ulthOlS—lll
writing the descriptions of the individual deposits.

The only prospect visited in Outario where development work was actually being
carried on was at Nickel lake; where a shaft had just been started on an outerop of
pyrites of excellent grade, for the purpose of determining its extent underground.

At the Whelan and Cross property; on Minnitaki lake, where high grade pyrites
has also been found, a shaft was sunk, and the deposit cross-cut at a depth of 75 feet, -
in 1916-17. At this stage development was stopped; the somewhat unfavourable situ-
ation of the deposit with reference to transportation facilities having, appareutly,
~ discouraged, for the time being, any further expenditure in opening it up.

. In 1917 the General Chemical Company, of New York, did considerable drilling

to explore pyrites deposits south of Mokomon, in Conmee township, apparently with:
results satisfactory to themselves, for they subsequently took over the property under
long ‘term lease. No ‘start has yet been made to develop the property, however.

Extensive deposits worth of Rush lake, though at present somewhat inaccessible
aud perhaps of interest for their iron content rather than for sulphur, are neverthe-
less worthy of note. The expulsion of the sulphur would render much of the material

“in these deposits suitable for the production of iron in the blast furnace; an end
that might possibly be economically attainable by saving the sulphur as a by-product.
Lxtensive deposits at Atikokan also may ultimately be made available by some such
method of treatment.

Tn Quebee,.up to the 1)1ese11t all the producing pyrites mines and praotlcally all
. the known prospects that show any promise of bécoming of economic value are found

in the Eastern Townships, and have been. described in-detail by J. A. Bancroft in a
“ Report on the Copper Deposits of the Wastern ToWn_ship’s in the Provinece of Quebee,”
issued by the Quebec Bureau of Mines, in 1915, Since Bancroft’s report was written
some further exploration by diamond drilling and surface prospecting has been done .
on a number of the old properties, but, so far as could be learned by inquiry at.
the Provincial Bureau of Mines in Quebee and by. a visit to the mining districts of
the Eastern Townslhips, this has not resulted in.any new ‘discoveries or developments.
of especial interest.

In the Maritime Provinces—New Brunswick, and Nova Scotia—there is no record
of pyrltes ever having been mined in commercial quantities for its sulphur content.
There is, lowever, no geological reason why deposits of ‘commercial value should not
be found there; occurrences of ‘pyrites, often associated with copper and gold, are
reported at a number of places in both 1)1ovinces After interviewing individuals .
familiar with the known mineral occurrences in the Maritime Provinces and consulting:
the provineial authorities at Fredericton and Halifax, visits were made to what were

considered to be the most promising loealities; but nothing was found, or could be
heard of, that gave any indication of probable value as a commercial source of pyrites.
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Among the deposits inspected were the nickeliferous pyrrhotites found near St.
Stephen, N.B., which are of improved, but probably limited extent. -

Throughout the season -information, wherever sought, was cheelfully and freely
given, and acknowledgment is due to all those prospectors, mining men, government
officials, and others too numerous for individual mention, who, sometimes at consider-
able inconvenience to themselves, volunteered to act as guides, or rendered other service
with unfailing courtesy and kindness.

PYRITES PROSPEC" (S IN NORTHERN AND NORTHWIESTERN ONTARIO.
Dzrosirs Accmsmm« FROM THE CANADIAN NORTHERN RAILWAY Forr FrRANOES
i 70 SUDBURY.

B

FURLONGE LAKE.

Furlonge lake is situated about 85 miles in a straight line north of Fort Frances;

and about 10 miles north of Manitou sound, the north end of the north alm of Ramy
lake. - -

Drummond Claims: J L. 150, J.L. 151, B.r, 240 and F.F. 265,

"These four mining claims, including in the aggregate some 170 acres of land
and land under the waters of Furlonge lake, are owned by Drummond Mines, Limited,
Mark Iisher bu11d1ng, Montreal. The. following information rvegarding them, taken

from the company’s records, has kindly been supplied by its pres1dent Mz, Geo. E.
Dlummond

* The claims ean be most conveniently reached from Fort Frances by taking a =

gasoline boat to the Cascades at the head of Manitou sound, a distance of about 34
- miles. From the Cascades there are two available canoe routes to Furlonge lake: one,
by way of the Manitou river, is about 15 miles in length, but owing to the number of
portages it takes a day to make the tr ip ‘without a load; the other, by way of Six Mile,
Echo, Smoke, and Kaiarskons lakes, is about 12 miles in length, and can be trave]]ed

in five hours, going light. The second route is the one usually taken.
Up to the present only a small amount of development work has been done on the

property, but four lenses of pyrites, having the followmg surface dlmenswns, are
known to occur:—

No.llemseo vove vr v v oe veve v ve ve oo oo 118 by 80 feet. .
PR [ I S
Y {4 ERCU - B
SO ;1 ML 7 B

The sulphur content of average samples from the different lenses is said to.-run as
follows:—

Now 216180 e vv v ee ve e e e e e e e e e 41-62perce11t
b C e e i, 4068
B i e e e e e e e e e e we .. 8783 '“

There are good 1ndlcat1ons that other pyrites bodies oceur on the clauns ,
The situation of the property makes the question.of transportation a. serious one,
The following method of getting the output to the railway has; been proposed, should
. the deposits be worked: from the mine at Furlonge lake to Ka1arskons lake, one-third
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© of a mile, by acerial tramway; across Kaiarskons lake, 4 miles, by barge; from Kaiar-
.skons lake to the Devil’s Cascade, 7 miles, by aerial tramway; from the Devils Cascade

to Fort Frances, 30 miles, by barge—making a total of 413 miles by combined barge
and aerial tramway. At the various transhipping points ore bins would be built and
the ore transferred to and from the barges by whirlies and clams :

The Nlckel Lake Iron Ra.nge —The Nickel Lake iron mnge is a belt of banded
jron: formation rocks that can be traced by its iron-stained, gossan-bearing outcrops
along the Canadian Northern railway, across the townships of ‘Watten 'and Halkirk,
from the east shore of Rainy lake to Bears Passage. The most abundant -constituent
of the iron formation is silica, oceasionally interbanded with magnetite, but oftener
charged with pymtes and pyrrhotite, especially the latter. A few outerops, however,
show only massive iron pyrites, and the occurrence of these affords ground for the

“ hope that bodies of pyrites will be found, large enough and pure enough to be valuable

as a source of sulphur. Exploration has been undertaken at several points along the
range in search of such svorkable deposits of pyrites.

Brunette’s’ C’lcu'ms K. 206.

These clalms, thie property of Chas. Brunette of International I‘alls, Mina, ., are
situated in the township of Watten, on the west side of the entrance to Rocky. Islet
bay, one of the many arms of Rainy lake. The iron range here lies a short distance
north of the Canadian Northern railway track, near mile board 224. The deposnts\

" ‘are, therefore, favourably situated with regard to transportation facilities.

Considerable trenching and test pitting has been done, and prospect openings are .

_ to be found scattered along for a quarter of a mile or more across the property. Most

.of them were started through drift and are now partly filled with water and mud washed

in from the top and sides. Except what could be inferred from an examination of the .

- excavated material lying alongside them, they furnish little information as to what

had been uncovered at the bottom; the little that vas seen would 1nd1cate that further

exploration of the deposits was warranted
The first trench inspected is on the shore of the entrance to Rocky Islet bay, just

" opposite-the mouth of a little gully running inland from the sandy beach. - Heavy -

dark brown limonite and: pieces of rather coarsely granula, friable pyrites, apparently

" broken out of the partly leached surface of a large body, were found beside this trench,

Excepting a little intermixed guartz, no 1mpur1t1es could be detected in the lumps of

. pyrites, which, so far as could be judged by eye, is of good guality.

\

Inland from this trench there are some shallow pits along the rocky right hand
bank of the gully. These show light- brown and yellow mixtures of limonite with
sandy silica and clay, and. cellular quartz left by the leaching out of sulphides.. No
unaltered pyrites or pyrrhotite was found around the pits to indicate that the leached
zone had been passed through in them. Indications point to the bottom of the gully
as a likely place in which to look for a body. of sulphides; but no pits or trenches were -
found there, probably because the gully serves as a local drainage channel, and the -

goil in the bottom is so satumted w1t]1 water that dlggmg pits or rtrenches in it would

be a difficult matter.
Most of the work on the clanns has been done still farther 1n1and Where, to judge
by the excavated material seattered around numerous pits, trenches, and prospect
shafts, the iron formation is made up largely of a mlxture of pyrrhotlte and pyrites,
of which the former is much the more abundant. .
In November, 1918, thése sulphide depos1ts were being explored by diamond dl‘lll-
ing, for the Grasseli Chemical Co. - :

o
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Wallace Claims: I, 85 and IP. 86‘

J. A. Wallace of Fort Frances is the recorded holder of these two mining claims,
which are situated on the Canadian Northern railway, in lots 11 and 12 of the south
range, concession IT, township of Watten. They were being prospected, just south
of the railway near mile board 216, by 'C. B: Stranahan, of 65 Wall street, New York,
in July, 1918.

Here trenching thlough stratified clay had disclosed three 10ugh1y palallel bands
of interlaminated rock ,and pyrites in the undellylng‘, folded iron formation. The
pyritous bands follow the general trend of the enclosing rock which strikes approxi-
mately west. The two northerly bands are éach about five feet wide; the southerly
band, about seven feet; the greatest width of clean pyrites seen in any of :the bands,
however, ‘would not exceed twelve inches.. Their length had not been determined.
Pyrrhotite is associated with the pyrite in the most northerly band.

A small frial shipment of pyrites, picked from mixed material blasted out of the
trenches, is said to have been made during the summer.

All work- was stopped in August 1918,

»

The Nickel Lake Mining Co.: P. 677, P. 680, G. 616 and G 617.

Mining locations P. 577 and P. 580 take in the narrow strip of land between
Nickel lake to the north and Grassy Portage bay to the south, on lots 7 and 8, con-
cession IT, of the township of Watten; the Canadian Northern railway runs southwest-
ward across the locations following the lake shore closely. G. 616 and G. 617 cover
the adjoining land under the waters of Nickel lake. All four locations, together with
others in the immediate vicinity, are owned by the Nickel Lake Mining Co., Ltd,,
MeIntyre Block, Winnipeg, Man. . .

The rock on the east and south shores of Nickel lake is lean siliceous iron forma-
tion consisting, for the most part, of fine granular quartz, with which is interbanded
varying, but small, amounts of low grade magnetite. Along the south shore of the
lake it carries, also, large quantities of ironm sulphides—pyrrhotite and pyrites. The-
west shore of Nickel lake consists entirely of a dark, massive, basic eruptive rock
classified by Lawson® as hornblende-gabbro. Similar basic rock penetrates the pyritous
iron formation at places on the south shore and may possibly have some genetic con- -
nexion with the pyrrhotite and pyrite so abundant there.

Massive iron pyrites—free from pyrrhotite—outerops close to the water’s edge

on the south shore of the lake, where a shaft is now being sunk. The band, or lens,

of pyrites is about 12 feet wide where it is exposed and sirikes approximately west,
parallel to the iron formation in which it is enclosed. The dip is to the north at a
high angle. Along the strike the band disappears into the lake, leaving only about

_ 80 feet-of-its length exposed.

The six feet of pyrites that constitutes the north half of the band is praetlcal]y
pure except for a little intermixed silica. Tt is coarsely crystalline, .granular, and
friable. Analysis of an average sample taken across this part of the -outcrop shows
the sulphur content to be 46-06 per cent, and silica 9-11 per cent; a picked sample
yielded sulphur 48-08, iron 48-43, insoluble residue 5-05, zinc 1-03, arsenic 0-012 per
cent.? The pyrites on the .south side is mixed with more or less interlaminated
carbonaceous slate, or schist, and thin sheets of granular white quartz. Black, carbon-,
aceous schist forms the south wall of the deposit; the north wall is quartzite. Along
the north wall in places, are patches of a conglomerate made up of rounded and sub-
angular pebbles of granular., quaxftz'and greybanded chert embedded in a cement.:iron’

‘1 Lawson, A, C., “The.Archean Geology of Rainy Lake Re-studied,” G.8.C., No. 24 Geo-
logical Series, pp. 36 40, 1913, - ‘

2H., A. Leverin, analyst,
26a—2
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pyrites. A similar conglomerate, or breeeia, in which, however, the cenenting
material, instead of being pyrites, is a mixture of pyrrhotite, quartz, and a little chal-
copyrite, outerops about a quarter of a mile away on a tiny 1slet near the northeast
shore of the lake.

In all probability the mining locations swrrounding Nickdl lake were first talen

up under the erroneous impression that the pymrhotite found there earries mickel in
economic quantity. Dr. Coleman', who examined the Nickel lake ifon range in
1901, mentions the outcrop of pyrites ou the south shore of the lake, and suggests
the possibility of future value as a sonrce of sulphur. * Some diamond drilling;-to test
‘the extent of this iron pyrites deposit, was done in 19092, when the property was nnder
option to Cleveland, Ohio, parties. No information is available as tothe results of
the drilling, but the option was dropped, and nothing more was done to develop the
property until the present owners commenced active operations in 1918. Iiarly in
the summer of that year a shaft was started on the pyrites outerops and hy November
had reached a depth of 22 feet. Sinking was hampered, however, by the lake water
coming in through fissures in the rock. To obviate this dificulfy, a concrete collar
is mow being built, and the upper portion of the shaft lined with concrete. It is pro-
posed to sink to a depth of eighty feet ﬂlld then duft cast and west from the shaft to
ascertain the length of the ore-body.

The equipment on the property consists of two small boilers, a Lidgerwood hoist,
a pump, and steam drills. The buildings include a two story cooking and sleeping

camp for the men, a manager’s residence, stables, WarehouSe, and blacksmith shop.

As a shaft is within a lmndred feet of the main Iine of the Canadian Northérn
railway, there will be no dlﬂ'lculty in pro oviding shipping Tacilities,

Mr, R, I1. I‘lahel'ty is manager in charge.

Lot 2, Concession III, Watlen Township.

Tron range rocks also outerop about a mile northeast of Nickel lake, on lot 2, in
the third concession of Watten township, where considerable areas of lieavy gossan
occur on the hills morth of mile board 214 on the Canadian Northern railway. No
work of any account appears to have been done on these outerops, and no exposures
could be found that wonld furnish a clue to the nature of the underlying deposits.

According to the inseriptions on the corner posts; the gromnd has been staked as
~ mining claims by J. A. Wallace, of Fort Frances. " .

STEEPROCK LAKE.

Stecprock lake is north of Atikokan. station, a divisional point on the Canadian
Northern railway, 141 miles 'west of Port Arthur. The country surromwnding it has
received considerable attention from prospectors as possibly containing large bodies
of iron orve; search for the latter hias been pretty thorough in the vicinity, one result
being. the discovery of pyrités deposits of considerable extent.

Mac]. enzw and Mann Locations: A.L. 460, 4.I. 461 and A.L. }62.

) \[mmn ]ocatlons A L. 460, A.T.. 461, and AL. 462 are situated on the west side of
Steeprock Inke, about 3 miles north of the Canadian Northern railway track.'

The following extract is talken from a report made by Charles Camsell, in 19083,
to the owners, Messrs. Mackenzie and Maun. It has been made available for publica-
tion through the courtesy of M T. S. \Vyley, of Port Arthur, the agent for the
property -—

1 Gleventh Amiual Report of the Ontario Bureau of Mines, p. 134, 1902,
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“The. pyrite vein . . . has been traced through locations A.L. 460, 461, and
462, Three holes have been put down to cut the vein at a depth of from 50 to 100
feet- . . . They are now drilling on a fourth hole and if they strike the vein
there again they will have a known length of over 600 feet. The vein can be traced
from the north end of A.L. 460 southward through 461, and it outcrops again on .the
north and.west shores of a small lake in A.L. 462. Where the drill heles eut through

“it, its width is from 6 to 13 feet. In the south half of A.L. 461 it dips down into a

large swamyp in which no trace of it can be seen, but it can be picked up again south
of the line. The walls of the vein are composed of a soft graphitic slate or shale, and

next to this on either side ave chloritic schists, phases of which are sometimes very "

siliceous and always pyritous. To the west the schists grade imperceptibly into a

on its surface the iron has been dissolved out by the action of water carrying organic
acids, and deposited on the slope of ‘the hill to the south in the shape of limonite.
There is a great deal of quartz in the vein rock, which shows up well after the iron
and sulphur have been extracted. The percentage of quartz on- the hanging-wall is
not nearly so great as on the foot-wall. The sulphul content is high enough to make
the«praperty valuable, and the only objection is the small size of the vein.”

Five holes were drilled all told. The following particulars concerning them have
also been supplied by Mr. Wyley:—

No. of hole. - Length of hole. ’ Length in pyrites.

1 on A, L. 461 , 157 feet ...
3w oo
4 0on . L 4()0 V95w
b " " 161

- *In hole No. b the pyrites was so soft that it stopped the drill, and the full width was not penetrated.,

Analyses of drill core 'samples, . B. Kenrick, Analyst.

% % %
- Téon. - Sulp%ur. Phospﬁorus.
Cors fror,ﬁ hole No. 2—foot-wall........... .. T 394 442 - |Trace.
" w  2—hanging-wall... ........... . 43:2 488 : "
" " 1-- 1 e P 417 477 "
1" " 1—foot-wall................uele. 384 43'8 "

There has been nothmg done to develop the deposits since they were d11lled, in
1903-4. _ A _

Strawhat Lake: Mining Locations 857 X."and 858 X.
A quarter of a mile west from the south end of the southeast arm of Steeprock

lake is a small lake named Strawhat lake which forms part of mining locations 857
X. and 858 X. The pyrites deposits are to be found at the southern extremity of Straw-

. hat lake. The distance to Atikokan ‘station is 4 miles southwest by level road.

The locations, which. are said to be controlled by the United States S’ceél Cor-

- caleiferéus” quartzite. The vein usually occupies a -depression in the ground, and

-

poration, were explored for iron ore, by dnmond drllhng, in 1902—3 and again in-

1909. -The dulhng' done in '1902-8 showed “siliceous iron fmmatlon with pyritie

‘bands;” that done in 1909 “ hmomte in chelt assoclated with pyutlc greenstone and
- chlorite schists.” g .

!

1Iron Ore Qccurrences in Canada, Mines Branch Publication No, 217, 1917, Vol II, p. 52.
26a—2% )
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W. G. Miller,! who saw the deposit when it was being uncovered in 1902, says:
““ The pyrite is more or less mixed with rock matter and magnetite, and has a brec-
ciated appearance.” '

The occurrence is described by E. L. Fraleck, in the Sixteenth Report of the
Ontario Bureau of Mines, p. 173; and as nothing that adds to the information con-
tained in his report has been done on the property since, it may be quoted verbatim :—
“ A very large deposit of iron pyrites has been uncovered at the southern extremity
of Strawhat Iake . . . The work done comprises trenching, test pitting, and
four diamond drill holes on locations 857 X and 858 X. The south trench shows a
width of pyrite of over 140 feet, the eastern 60 feet of which would be quite high
grade at shallow depth, as the only impurity was gossan. The ore showed unequal
banding and nodular weathering. The eastern portion of the trench is somewhat -
siliceous, and would not run more than 38 to 40 per cent of sulphur. A test pit 100
yards to the north, near the camp, shows very fine pyrites under a heavy capping of
limonite and hematite. The hill on which the south trench is located is thirty feet.
high, and the whole gully to the west appears to be underlain with pyrite. Diamond
drilling disclosed the pyrite in the form of a vast crescent, between the horns of which
lies a deposit of hematite . . . ." . . The country rock to the west is an erup-
tive greenstone, and to the east green schist. Those nlonw the trail to Steeprock lake
show at tlmes a curious elhpsmdal weathering.”

“THE ATIKOKAN IRON RANGE.

Beétween Atikokan and Kawene stations, on the Canadian Northern railway, bodies
_of magnetite associated with much sulphide of iron, usually in the form of pyrrhotite
“but sometimes as pyrites, have been found strung out along the valley of the
Atikokan river for a distance of dbout 16 miles. This iron-sulphur bearing belt,
known as the Atikokan irom range, is broken topographically by Sabawe lake into
an eastern and a western portion. On the western portion of the range the mixed .
-sulphldes consist almost entirely of pyrrhotite, but on the eastern end, at At1ko]\nn
miné, there are large bodies of mixed magnetite and pyrites.

Much of the material in these depesits would satisfy all the requirements for a
good iron ore were it not for the high percentage of sulphur it contains; the sulphur
" content, on the other hand. is not large enough to make it valuable for the recovery
of sulphur alone. A course of procedure iri which the sulphur, expelled by roasting,
would be saved as a by-product may ultimately solve the economic problem of utilizing
material of this composition for iron ore. The extent of the deposits, and of others
of somewhat similar composition at Rush river—to be described later—makes a |
solution of the problem involved in their utilization especially desirable.

It is possible also that investigation would show that, by careful ‘selection, pyrites .
of merchantable grade could be produced from some of the deposits at Atikokan
mine. Up to the present they have been looked upon as a possible source of iron ore
“only. S . o ‘
West -of Sabawe Lake: R 408 and 212 X.

Magnetite-pyrrhotite deposits are found within half a mile north of mile board
134 on the Canadian Northern railway. They lie just south of Atlkoknn river, on
mining locations R 403 and 212 X. ' .

The only exposure of the iron-bearing formation on 212 X is in a*pit near the
west boundary, where a considerable body of pyrrhotite has been uncovered. Farther
west, on location R 403, numerous trenches and test pits have been dug, exposing,

1 Twelfth Report of the Ontario Bureau of Mines, 1903, p. 309,
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in most cases, iiregular lenses of mixed magnetite' and pyrrhotite. The width of the
area within which these lenses occur is approximately 100 feet; its total length on
the two locations, as determined by magnetic survey, is 2,900 feet.

In 1908 and 1909, considerable exploration, by trenching, test pitting, and diamond:
drilling; was done on.the deposits, under the supervision of R. H, Flaherty, of Port:
Arthur.- D. B. Rockwell, the engineer in charge of the work, estimates that there-
has been ploved up 2,580, OOO tons of material of the followmg average composition :—-

TrOTM. . .. su ve ve ae o oo oo a0 av 4s as wa se e ee ee au ae 59°80 per cent..
Slhca . 830 ¢
SUIDRUT, . vv o ee e er vn oo te ta we Ko we ee s e ae e s 2040
PhoSPROTUS. . vy e+ ae o o oo wo s or sa o0 40 40 40 4o so s 0:025 ¥

West of Sabawe Lake: 188 X and 189 X.

The magnetite-pyrrhotite deposits on mining locations 138 X and 189 X are
about 500 feet mnorth of the Canadian Northern track, between mile 'boards 135
and 186; practically all the deposﬂ;s are on location 138 X

Ilon-beaung formation is exposed in numerous places along a high ridge
which extends from mining location 189 X westward across 188 X. 1In it the
mixed magnetite and pyrrhotite is found concentrated in irregular lenses, -or
pockets, and also disseminated through the rock. In samples taken from the
surface exposures the sulphur content ranges from 8 to 25 per cent; iron, from
38 to 62 per cent; silica, from 2 to 16 per cent; and phosphorus from 0.006 to
0.045 per cent.

A magnetlc survey of the two locations shows that the iron formation.on
them occupies an area 2,600 feet long and about 250 feet wide at the widest place.
Dxploratlon by surface work and diamond drilling, done in 1908 and 1909 under
the supervision of R. H. Flaherty of Port Arthur, has proved up, it is estimated,
1,827,000 tons of material of the following composition on location 138 X alone‘—«

TPOMes w0 wa w4 os 50 oo o8 a0 o0 4o 4o o8 os ve o0 1o oo 44 oo 6673 percent.
SILCA.. 44 vo ve oo se a0 te 40 4o ve 4e 4a bbb b e 0a e e 6°67

SUIPNUT 4 e se vo oo as os 20 o0 4o a0 o0 oo oo 4o o0 24 an oo 20°38 ¢
PhoOSPROTUS.. +4 e o4 o4 44 se oa o0 oo o e ee e 0-037 “f

East of Sabawe Laké: Atikokan Iron Mine.

On the eastern end of the Atikokan iron range considerable pyrites, mixed
with magnetite, is found in the Atikokan iron mine. The mine is a little less
than a mile east of Sabawe lake; a spur line, 8 miles in length, connects it with

the main line of the Canadian Northern railway at a point 128 miles west of,

Port Arthur. The Atikokan Iron Company of Port Arthur is the owner.

The iron range rocks outerop on mining locations E 10 and E 11, forming a
steep, narrow ridge, 8,800 feet long, having a maximum width of 400 feet, and
an elevation above the surrounding swamp of nearly 100 feet. The ridge is
made up of interlaminated greenstones, green schists, and roughly lenticular bodies
of magnetite, some of which are highly pyritous. In portions of some of the lenses
in the south side of the ridge, pyrites is the most abundant constituent.

" At the mouth of a tunnel driven north through the west end of the ridge, there is
a band, or lens, of irregularly banded pyutes and magnetite, 7 feet wide, and having
the following average composition :—

SUIDNUT. . v 44 o0 sa 4o se 40 sa s ou su oo as se a0 as 40 on 18‘81percent.
TrOTles oo ve 4 wa +0 oo oo oo 20 au st as vo 4t as ve e se s 48426 . ¢
Slllca Le ha es we be b es e e sa s ae be av-ee se sa wa 606
Phosphorus 0°009

*Tron Ore Occurrqncés in Canada, Vol. II, Mines Branch Publication No. 217, 1917, p. 46.
TIron Ore Occurrences in Canada, Vol. II, Mines Branch Publication No, 217, 1917, p. 486.
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Twenty-seven feet in from its mouth the tunnel passes through a sccond lens, or
band, 26 feet wide, and carrying aun average of:—

SUIDIUL. . o0 vv v vr v v e v e e e T e e e e e s 1493 per cent.
510 TN 4510 e
Silica. 490 o
Phosphoms 0064

' About 950 fect east from this first tunnel, No. 1 shaft—47 feet deep—has been
_sunk at the foot of the ridge on its south side. It is said to have passed through
material of the following average composition:— .

SUIDNUT. . v vh v vh te b e e e e e e e e e e s 1993 1)e1'cent
TEOM, v v ve e e vh ee e e e e e e e e e ae e 5533

SIHCA . c0 vv v cr he e e e e e e e e e e e e e e 446 ¢
Pl\osphorus 0106 “

. Pyrites, magnetite, pyrrhotite, and a little chaleopyrite, can be seen mixed with
the rock matter in the dump. ‘
One thousand six hundrved feet east from No. 1 shaft a second tunnel, driven
north into the ridge, cuts 9 feet "of mixed pyrites and magnetite carrying:—

BUIDDUT. . vyt ve v ae e e e re e e e e e tee e 2576 per cént.
IPOIM.t vt he vt v et eh e e e e he e e e e e e e e 5733 “
SIIIC’l e e e et e e e e e e e e e e e e e 3°04 “
Phosplloms 0°016 *

- No. 3 shaft is close to the mouth of this second-mentioned tunnel; a cross-cut
dllven north from the shaft, at a depth of 126 feet passes through 85 fect of mixed
pyntes carrying i — -

SUIDIUY. . cr i v vh oh th en i e se e e e e e e e 15°80 1)e1cent
5 O 4884

SIICA v ve vh th e he et s e e e e e e e e e e 1252 ¢
PhOSPROTUS. . vv cv th vh te vr he et s e e e we e e 0°23 ¢

All the analyses given above represent average samples taken across considerable
_widths of the deposits to determiné their value as iroir ore. Had the sampling been
- confined to the more highly pyritous séctions ouly, to determine.the existence or

otherwise of bodies of pyrites of workable size and merchantable erade, a considerable
‘higher percentage of sulphur could doubtless be shown. A sample of pyrites picked
oft the dumyp at the mouth of the twumel at the west end of the ridge, for instance;
yielded on analysis:—(EL A. Leverin, amlyst)

VoS Sulphm e e e e e e e v i e e e e e e e 2541pe1cont
5« T T 4800
Insoluble.............................‘...... .16°48 “
ZANC. ot v ve ve ee v i e e e e e e e e e e e e e 031 ¢
B 103 13 =3 N 0*10

ATSENIC v vh v v ee e ve e e e e e e e e e e e e 0°007 ¥
CoxMEr Towxsie.

A number of lniuing claims have been taken up for iron pyrites, ou 1ots‘B C, and
D, in the fifth concession of Conmee township, about a mile south of 1 \[oLom‘m, a
station on the Canadian Northernn railway, 81 miles north of Port Arthur.

. The pyrites in all the deposits examined is closely associated with banded cherts,
jaspers, and magnetite, of the iron formation so abundant in this township. On
account of the heavy covering of drift and the generally wooded character .of the
eountry, natural exposures are compamtwely few, small and hard to find, and pros- .
pecting is difficult. The associated iron formation, however, being magneti¢, serves
to somc extent as an-indicator, and the dip needle has been suceessfully wsed for
locating bedies of pyrites hidden under the dvift.

AN the known deposits arc within three-fourths of a mile of the railway.
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The North Half of Lot B, Con. V: Mormson Claims. °

In 1901, a shallow prospecting shaft was sunk, by the Davis Sulphur Ore Co,; of
New York, on a deposit of pyrites that outerops in the bed of Brulé creek near the
northeast corner of lot B, con. V, Conmee township. The shaft is now fallen in, but
there 4s a recently dug trench close to it, in which the deposit could be seen.

The trend of the deposit appears to be to the southwest. Some of the pyrites is
fairly clean looking, but most of it is mixed-with fine-grained silica. Along the edge’
of the pyrites there is a band of brecciated granular silica. Banded chert, jasper, and
magnetite, of the iron formation, outerop a little farther up the creek. The only other
* rock seen in place in the immediate vicinity was greenstone, The deep drift covering
the bottom of the creek valley precludes any extensive.examination of the deposit.

E. B. Fraleck,* who examined the occurrence at the shaft in 1906, says:— .

“The dep031t strikes northeast near the contact of conglomerate and the Mattawin
iron range. ‘A deep covering of bouldery gravel obscures the surfase, and the deposit-
can only be examined where a small pit has been sunk on the bank of Brulé creek.
The bottom of the test pit is 5 feet below the level of the creek, and about 80 tons
are on the dump. The pyrite-bearing zone appears to be about 80 feet wide.

“The occurrence is one of replacement, wholly or in part, of the conglomerate
by pyrite, which even when massive retains that structure. The more soluble pebbles
have been completely replaced by pure pyritic nodules with a roughly spherical outline.
In the other portions of the conglomerate the substitution is more or less incomplete,
the pebbles of pure silica being entirely unchanged.

“ An average sample of ore on the dump y1e1ded 29.20 per cent of sulphur.”

M.; Bruce L. Morrison, of Port Arthur, is the present owner of this property.

The North Half of Lot B, Concession V: The General Chemical Company’s Claims.. =

Immediately south of the Mozrrison claims—and also on the north half of lot B,
“coricession V—are two.mining claims that are now under lease to the General Ohemml
Company, of 25 Broad streét, New York. They are located on ‘the northern edge of
the heavily wooded high land that bounds the south side of the valley of Brulé creek.
The Canadian Northern railway passes half a mile east of them.
A large amount of trenching, test pitting and stripping has been done on these
two claims, but when they were visited, in 1918, most of the workings had become -
useless for purposes of observation, through the caving in of earth from the gides. In
one ‘stripping, pyrites with some included rock matter is exposed over a width of 70
feet. Another exposure, some distance to the northeast, consists of 25 feet of mixed
" gossan, leached rock capping, and pyrites. Magnetite and pyrrhotite occur locally, .

mixed with the pyrites. Lean ‘siliceous magnetite, very similar to some of the magne-
- tite found in the iron formation, is also found as angular and sub-angular fragments
enclosed in pyrites, usually towards the edge of the deposits.

The deposits were diamond-drilled in 1917 by the General Chemical Company of
New York, who are the owners of pyrites mines at Northpines, Goudreau, and Sul-
phide, Ontario, and of chemical works at several points in Canada. The drilling is
reported to have proved the existence of bodies of pyrites of workable size and merchant-~
able grade, and apparently the results were satisfactory o the compaay as they subse-
quently leased the property for a term ‘of years on a royalty basis.

No visible preparation is yet being made to develop the dep031ts

! . ’ The Matheson C Zazms

Adjoining Morrison’s and the General Chemical Company’s. claims on the north,
east, and south, there are a number of other clanns on which pyrltes deposits have

1 Sixteenth Annual Report of the Ontar}o Bureau of Mines, 1907, p. 1'72,.
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been reportcd' to occur. They have a multiplicity of owners, but W. A. Matheson,
barrister, of Fort “William, is more or less directly interested in all of them.

Mining Location R, 702 takes in the southern portion of lot C, concession VI
Tn 1918 or 1914, a diamond drill hole was put down near the southwest corner of the
location to test at depth the iron formation that outerops a little to the west. Pyrites
is said to have been found in this hole, but authoritative information is lacking.

North Half of Lot C, Concession V. On the southern portion of the north half
of lot C, concession V, a'number of trenches have been dug through drift near the
west boundary of the lot. Pyrites is said to have been found in some of them, but the
trenches are now fallen in, so the statement could not be confirmed.

The Morton Lease. What is sometimes known as the Morton Lease constitutes
the northwest quarter of the south half of lot C, concession V.

Near the northwest corner of the claim there ave two old prospecting shafts and,
between them, a stripping 80 or 40 feet in diameter. The general trend of the W01k-
ings is north and south. The south shaft is just at the edge of the stripping and i is
now filled with debris. The other shaft is about 50 feet north of the stripping, and
higher up the hill; it is about 20 feet deep.

A section across the stripping shows 2 feet of pyrrhotite; 6 feet of mixed pyrites
and pyrrhotite; 15 feet of mixed pyrrhotite and rock; and 12 feet of pyrites with
some intermixed silica. Omn the uphill side of the stripping the sulphides are overlain
by about eight feet of mixed granular quartz, leached rock, eftppmg, and unpure
Hmonite.

At the bottom of the north shaft there is about eight feet of pyrites mixed with
some quartz, The upper part of the shafit is in a gossan of leached rock and lnno-
nite. The material on the dumps contains both pyrites and pyrrhotite. -

Lot B, Oongession V. On the northeast quarter of the south half of lot B, con-
cession V, lumps of iron pyrites enclosing fragments of fine-grained magnetite were
picked ’up alongside some caved-in trenches.

In a stripping near by, a semn of pyrites, two to three feet thick, oceurs in a
twelve-foot band of rusty quartzose rock that lies bet\veen porphyritic greenstone and
banded iron formation.

- South Half of Lot C, Concession V. Near the middle of the south half of the
_south half of lot O, concession V, some shallow pits have been sunk in a zone of
rusty gossan-bearing rock. The pits are now partly filled with loose earth and gossan,
and no unweathered formation can be seen in them. Mingled with the rock matter
on the dump, however, there is a considerable amount of fine-grained, mixed pyrites
and magnetite,

Crumpled, cherty, banded irom formation lies east of the rusty, pyritous rock,
between the two is a curious breceia, made up of shattered iron formation cemented by -

magnetite and quartz. .

Lot D, Concession V. On lot D,. concession V, a triangular, fxactlonal lot -
bounded on the northeast by the Kaministikwia- river, large boulders of clean pyrites
“float” have been found in the bed of the ereek that flows into the river from the
.southwest. Adtempts to trace them to their source have been, so far, unsuccessful,

LAKE NIPIGON.
Mike Ralph’s Claim: T.B. 8428.

This prospect can be reached by a trail a mile and a half long that leads south-
eastward from the railway bridge that crosses the Blackwater river a mile and a half
weat of Jackpine. Jackpine is a station on the Canadian Northern railway, 135
miles east from Port Althur ‘
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Mike Ralph of Port Arthur is the recorded holder of the claim.

A rusty belt of pyritous chlorite schist, or fahlband, crosses the claim in a westerly
direction. A small pit, about four feet in diameter and three feet deep, where the
fahlband erops out as a low, narrow ridge in a swamp, represents all the work done on
it. The surface of the ridge, which is about 60 feet wide, consists of rusty, fissile
schist and a little gossan. The pit shows partially weathered pyrites interlaminated
with a bright green, fissile, chlorite schist underlying about 18 inches of gossan: The
dip of the formation is nearly vertical. Crystals of magnetite are disseminated
through the chlorite schist, and the fahlband as a whole has,a noticeable effect on the
dip needle.

A sample of pyrites from the pit bottom ylelded

’

SUIDRUr. . o0 s sy ve se v e e e e e ee e e e e v e 229percent.
B0 o 415
ch“ 16 ¢
Insoluble...........,.......................... 126 ¢

\

SuDpBURY DISTRICT.
RUSH LAKE IRON RANGE.

The Woman River iron range is a belt of iron-bearing rocks that starts at a point
near the northeast end of Sahkatawichtah, or Rush lake and runs southwestward
across the Rush river and along the Woman and Ridout rivers, for a total distance .
of about 40 miles. )

. On that part of the range that lies east of the Rush river, cherty banded iron
formation of a usual type is accompamed by, and at places is in contact with; a parallel
belt of iron-stained sﬂlceous rock that is heavily charged with magnetite, pyrrhotite,
pyrites, and carbonate of iron. A section from north to south across the strike of the
iron range here, is as follows:—

Interlaminated greenstones and green schists and some light-coloured acidie
' sch1sts

Banded iron formation, largely composed of chert and red jaspery quartz—local]y
garnetiferous and always magnetic. e

Greenstone—wanting in places.

‘A zone of mixed quartz, magnetite, pyrrhotite, pyrites, and ferruginous ecar-
bonates. ) .
Light coloured ,schists, interlaminated with some darker, green schists—locally
garnetiferous. »

Basic dikes cut the whole series, which stands nearly vertical.

"The Rush Lake deposits are of large extent. Like those on the Atikokan range,
they are to be regarded essentially as possible future sources of iron ore, the econdmic
availability of which may ultimately depend on the utilization of the large sulphur
content, as well as the iron, thus making the sulphur pay at least a part of the cost of
its elimination from the ore. The cost of merely expelling the sulphur to make an ore
suitable for use in the blast furnace, is too costly an operation to be profitable, at the
present time at least.

* Smath Claims: Jefferson Iron Mine. All the known exposures on the Woman
River iron range east of Rush river are included in some twenty-two mining claims
owned by W. E. Smith of Sudbury. Starting from the east bank of Rush river, these
claims extend northeastward in a continuous chain for about 4 miles, across the unsur-
veyed territory between Sahkatawichtah lake to the south and the townships of Dale
and MeOwen to the north. They are numbered consecutively, from east to West W D,
715 to W.D. 136.

1H. A, Leverin, analyst.
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The distance from W: D. 715, at the castern end of the chain of elaims, to Stack-
pool station on the Canadian Northern railway is about 14 miles in a straight line;

by canoe romte the distance is abont 20 miles—vith nine portages. A longer route,
but with fewer portages, starts at the Canadian Northern railway bridge over the

"Groundhog river (Kukatush station) and proceeds by way of Groundhog and Horwood

3\

{formerly Matagaming) lakes to W. I. 786, where the western eud of the chain of
elaims touches the Rush river.

Txcept for a fow short intervals, the bnnd of iron formation, and the accompany-
ing sulphide-bearing zone have been traced, in numerous trenches, test pits, and
natural outerops, for the full length of the chain of claims. The line of exposures
ruus in- a general sounthwesterly direction over low, rocky hills, separated by drift
covered flats; the exposures ave confined to the hills where the drift covering is' thin
or lacking. . The rusty, pyritous zone—as distinguished from the cherty banded iron
formation—averages perhaps 40 feet, and attains a maximum of about 150 fect, in
width. It is made up of magunetite, pyrrhotite, pyrites, quartz, and ferruginous car-
bonates, and includes varying amounts of interlaminated rock.

The relative proportions in which the different minerals oceur vary greatly in

- different parts of the sulphide-bearing zone. Ou the easterly claims the predominant

coustituents are magnetite and pyrrhiotite, with subordinate quantities of pyrites,
carbonate, and quartz. On the western claims magnetite and pyrrhotite ave less

- abundant and, as the Rush river is approached, are almost or cntirvely lacking, and the

deposits become essentially a mixture of pyrites, ferruginous carbonate, and silica.
‘Tntermixed galena, zinc blende and a little chalcopyrite have been found associated .
with the iron minerals at two places on W.D. 717, near the eastern extremity of the
range. The occurrences ave botl in the magnetite-pyrrhotite zone, near its southern |
border; they are 500 feet apart, one in a drill hole, the other in some test pits. In one

. pit mixed galena, blende, pyrites, pyrrhotite, quartz, calcite, and chaleopyrite have

beon exposed for a width of 15 feet, about 8 feet of whieh is fairly pure galena and
zine blende. The galena-blende-chalcopyrite mixture appears to occur as a separate
deposit cutting the magnetite-pyrrhotite; whether the two exposures of-galéna and
blende arce conuectcd by a continuous deposit, or line of deposits, has 110t been deter-
mined.

Analyses of tluee samples of mixed ll]'l"lletlte, Py nhotltc, and pyrites from the
eastern end of the sulphide belt ave as follows:—

% vl %
No. - Jrom. Sulphur, Silioca. Phos;)%oms,
1 d 4317 4416 1315
2 52°50 . 29° €4 465
3 5224 . 13 62 4-60 0-007

Samples Nos. 1 'md 2 were selected for the relatively large amount of pyrites they
contained. Sample No. 8 is more nearly representative of the gemeral run of the
deposits at this end of tlie range.

Three samples of mixed pyrrhotite, mflgnotite, pyrites, and probably a little iron

earbonate, from tlnee different trenches on W.D 131 on the westerly section of the-
range, yielded:—*
4 B 6
. % % % - .
Sulphur. = .. o0 vv vl Ll i v e e e v e e 2594 22492 3478 .-
L 42'81 43°11 44°79
INSOMIDIE. . vv vt v ve e v e e e e e e 1+20 4'50 6140
Phosphorus.. .. .. «. .. .o 0oL L L 0°005 0°006G 0009
b LU T T Pt | A1 0°54 025

Arsenic.. .. .. .. ol ve o o o s e e e 07009 0°005 0°009

1. A. Leverin, analyst.
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A sample showing pyrrhotite, magnetite, pyrites, and quartz, taken from a strip-
ping near an old shaft on W. D. 732, yielded :—* Co

7.
Per cent.
SUIPHUL. . oL ot vv vt vt et et et e e e e e e e e e e e 2618
B 3 S L ) 43'50
Insoluble 8°36
Phosphoru% 0°016
Zine, 010
Arsenlc e e . PSP 0°009

The samples of wlnch the two followmg rumlyses, 8 and 9, were made, came ~
1"eapect1vely from W. D. 784 and W. D. 736, near Rush river. In so far as could be
seen with the naked eye they consist entirely of pvrltes, iron carbonate, and a little
quartz. No magnetite or pyrrhotite could be detected in them, and at the places they
-were taken the deposits have no effeet on the dip needle:—

8. 9.

4 % %

LR 1 ') R 2543 30°56
TEOTE, . v4 ve ee ve wr o be v ee i es e e ee ee e e e 42+49 4350
Ingoluble. . .. oo o0 v v th eh e e e e e e e e e 1'78 306
Phosphorus .. .. ov vv v vh v ve ve te ae e v e e 0011 0°009
ZATC. o v w0 e wu eh s e e e e ek ee e e e ee e 0°44 093,
Azsemc v e AP Trace. 0011

A consldemble r1mount of dmmond (]1‘111111‘7' hfla been done on the eastern claims,
and at two pomts 1,700 feet apart the deposits have been proved to maintain their
surface width at depths of 300 and 380 feet respectively.

The total quantity of mixed sulphides, mnagnetite, and earbonate on the p1'0pe1ty
is, ungquestionably, very large. .

Tmlmship of Norman, (oncession VI.

Some outeroppings of iron pyrites that have been found associated with banded
iron formation about 2 miles northwest of Wanapitei lake, in concession VI, of the
township of Norman, were visited, in company with Mr, Gilbert Bennett of Sudbury.
They lie 5 or 6 miles east of the main line of the Canadian Northern railway; a spur
line to the Whistle nickel mine terminates about 2 miles southwest of them,

Gossan outerops associated with banded iron formation, greenstones, and green-
stone conglomerate can be traced from a point on the north bank of Post ereek, near
the boundary of the Indian reserve, northward to the south boundary of Parkin.
township. Near the creek, weathered, gossaniferous rock can be seen for a width of
80 feet in some old pro%‘pecting pits and trenches. A sample of pyrites mixed with
a black material, probably impure magnetlto, and some pyrrhotite was taken from
one of the old pits and analysed, yielding:—!

. . Percent.'
Sulphur e e e ae e e e e e e e e e ee e e e e e 3462
Iron,. .. 41°34
Insoluble F T T T T 4°65
Copper
ArSeniC.. . v. o e e i e L e e e e e e e e e e 0°004
Phosphoms e e 0-015

Pvntes, mixed with quartz was seen in another p1t somethlng over half a mile
north of the creek near the boundary of Parkin township. One side only of the
deposit has been uncovered exposing six feet of the mixed material, A sample from
this pit yielded on anqusxs: 1 )

Per cent.

SUIDhUT. . oL v ch ch e e e i e e e e e e e e e 3251 .
CIVOIL, . wh il v e i e e e e e e e e e e e e e e 32°80
InSoluble, . . v vvve ve we oo LT e
Zine. 0-30-
Coppel‘., e e e e e e e e e e e e e e e e e e e e
ArseniC.. .. .v ch i e e e i e e e e e et e e e e s 0°017

1I1. A, Leverin, analyst.
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The presence of carbonates was indicated in both samples by their effervescing
strongly in dilute hydrochlorie acid.

Other strippings and shallow pits on the gossaniferous zone show only a httle
pyrites, pyrrhotite, and impure magnetite scattered through the rock.

DEerosits AcCESSIBLE FROM THE CANADIAN Pacirio Ramway: XeNorA To SUDBURY.

LAKE OF THE WOODS,

Denosits of iron pyrites extensive enough to be of prospective cconomic value
are mentioned by A. C. Lawson® as occurring on the shore and 1s1ands of the Lake
of the Woods. ’

Ptarmigen Bay.

On the shores of Zig-zag point and Coriscrew istand in Ptarmigan bay, there
are some.bands of black slaty schist, ravely more than 15 or 20 feet wide, of which
the “essential character varies from a slightly carbonaceous variety of glossy
. hydromicaceous slate to a black, argillaceous slate, which soils the fingers on handling.
These carbonaceous schists are characterized by two features that have never been’
found wanting in them wheréver observed. They are: a well defined vesicular
structure, and an abundance of pyrite. The vesicular structure is so strongly
developed in some portions of the schist that it presents the appearance of a very
scoriaceous slag, the vesicles ranging in size from eavities an inch or more in
diameter to those of quite minute dimensions. ... The smaller cavities, under a
. quarter of an inelvin diameter . . . are very generally filled with round balls of iron
pyrites, which, with a little patience, can be pricked out of the schist in handfuls,

In the same schist pyrites is often present in large vein-like masses of such extent as
to be of prospective economic value.”

]?ynhotlte deposits of considerable size areé deseribed by A. L. Parsons® as
occurring a little west of the Lake of the Wioods, near the Ontario-Manitoba bound{uy.

Shoal Lake.

“ At mining location M.H. 7, near the mouth of Carl bay, on the south side of
Shoal lake, a vein, consisting almost.entirely of pyrrhotite, is found outeropping. on
the shore of the lake. The vein is about 12 feet wide and is between walls of altered
trap. . . . So far as seen, no work of any account has been done.

At the east end of Caxrl bay a pyrrhotite vein was found about four feet w1de near
the contact of the granite and altered trap. - A small test p1t had been sunk, but work

has been d1scont1nued” ' . -

West Hawk Lake.

‘South of Ingolf “pyrrhotite runs in t\vo or more -parallel bands neally east and
west, and is found extending from a point two or three miles east of West Hawk lake
to a point several miles west of the west end of the lake. Much of the rock with which
the pyrrhotite is associated is schistose, and resembles the iron formation near Dryden,
except that the iron present is combined with sulphur rather than oxygen. The width
of the pyuhotlte bodies varies ‘considerably, but in one place east of West Hawk lake
the main body was about 150 feet wide, while the rock acecompanying it appears to

1 Lawson, A. C.,, Geol. Surv, Can.,, Annual Report, 1885, pp. 58 and 124 CC.
2 Twelltietll Annual Report of the Ontario Bureau of Mines, 1911, pp. 16# and 197. .
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be well impregnated with it for a width of several hundred feet, as evidenced by the
rusty chavacter of its outerop. The body of pyrrhotite carries gold values; nickel
has been looked for, but up to the present only very small percentages of this metal..
have been detected by analysis.”

~ , <

Rochon Claims: D. 704 and D. 707. \

Mining claims D. 704 and D. 707 are about 2% miles south of the town of Kee-
watin, and within half a mile of the west shore of Rat Portage bay of the Lake of the
Woods. They were originally staked for gold and are now held by Boromee Rochon,
of Keewatin.

On the north part of D. 704 a somewhat pyritous, rusty zone occurs in a belt of -

light coloured porphyritic schist and schistose agglomerate that strikes a little north
of east. Some shallow excavations expose bands three or fuur feet wide, rather heavily
impregnated with pyrites, in the rusty schists; but there is nothing that suggests the -
possible presence of workable deposits of that mineral.

Farther south on the same claim an old shaft, said to be 32 feet deep, has been-
sunk in the side of a hill facing southeast. The shaft is now full of water. There is
considerable gossan in the vicinity of the shaft, and massive pyrites and pyrrhotite
can be picked out of the rock matter in the dump. Impure limonite, probably derived
from pyrrhotite and pyrite in the rocks on the hillside above, occurs in considerable
quantity on the low ground at the foot of the hill.

D. 50T lies immediately south of D. 704. In a trench 132 feet long, dug across
the top of a knoll, on D. 707, there is little to be seen but leached rock and gossan.
Pieces of mixzed pyuhohte, pyl ites and rock can be found in the execavated matemal
alongside the trench.

Two hundred and fifty or three hundred feet southwest of. the trench a shallow’
open-cut in.the southwest face of the hill has been excavated, for the most part in
leached roclc capping; a little solid pyrrhotite and pyrite can be seen in it, however.
Judging by the look of the gossan, any unweathered sulphides found beneath it are
likely- to be badly mixed with rock matter. ‘

Pyrrhotite also occurs east of D. 704 and D. 707, near the shore of Rat Portage
bay, on the property of a Mr. Gagnon.

N

Guithrie Claims.

On page 175 of the Sizteenth Annual Report of the Ontario Bureau of Mines,
1907, E.-L. Fraleck describes three mining locations, A. 274, A. 957, and A. 273, as
bemg located on a fahlband a mile and a half north of Riddell siding on the Oanadlan
Pacific 1a11way

There is no longer a Riddell siding on the railway, and the only claims in the
locality described by Fraleck that are now on record in the Mining Recorder’s office
at Kenora are S. 772, 8. 778, S. 774, and 8. 775, lying east and south of Octopus lake, .-
staked by Dave Guthrie, of Kenora. Pine station, on the C‘anadlan Pacific railway,
is about a mile and a half south of them.

No work is now being done, and there is nothing further of interest to add to
TFraleck’s description of the locahby, which is as follows:—

“ A heavy fahlband strikes in a northeast direction along a range of bare hllls
In all the valleys and depressions along the range hlgh grade limonite is found. - Some
. of this may have resulted from the decompomtlon of ‘pyrites in place, but for the most
part it has been derived from oxidation along the hills and subsequent deposition in '
the depressions. ‘Tt was impossible to arrive ‘at the depth of the 11mon1te, but the
surface area was quite extenswe No high grade gossan was observed in place on the
hills, and the fahlband was, in the main, low grade. A small test pit, however, near

~n
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the shore of a lake disclosed promising gossan and very fair pyrite. The country rock
is a felsitie schist, eut by numerous pegmatite dikes, It is said that later operations.
have disclosed a considerable body of mixed pyrite and pyrrhotite.”

" BAGLE LAKE,

The Canadian Pacific railway skirts the shore of Iiagle lake at Vermilion bay,. -

56 iles cast of Kenora. Iagle River 'stntiou, 10 miles farther east, is 4 miles from:
Fagle lqko, with which it is connected by a river of the same name, and also by road..
The river is nav1gablc from ‘the lake to within a mile of the station.

'
.

Net Island.

Net island is situated ncar the west shore of Eagle lake; 10 or 12 miles from-

Eagle river, and 15 or 16 miles from Vermilion bay.
" The oceurrence of pyrites is mentioned by A. L. Parsons! who examined the-
island in 1911, Te says: “ The greater part of the imterest in mining.in this region
. has been connected with a vein near the nortliern part of Net island, which has been
looked upon as an iron deposit. During the previous winter this vein was tested by
diamond drilling, stripping, and the sinking of a small shaft. The vein as it is
exposed varies from 4 to 12 feet in width, and on the surface is oxidized so as to-
present a mixture of limonite with small amounts of hematite and magnetite. Where-
oxcavation has been made the vein material Liag been fomnd~to be largely made up of
. pyrite with small amounts of chaleopyrite. 'Tf this vein were better situated with:
" respect to transportation facilities it should prove valuable as a source of pyrite.”

When the island was visited in 1918, the shaft was found part]y filleg with debris.
Tt has been sunk through the gossan capping of the deposit near the top of a low.
rocky ridge, across which the vein cuts. It is said to be 22 feet deep and still in
decomposed matter at the bottom. On the surface, near the shaft, there is 18 feet of’
gossan between well defined walls. The sides of the shaft show, for the most part, fine:
granular, porous, residual quavtz mixed with limonite. Numerous, discontinuous,

_ vertical streaks of pulverulent magnetite occur through the quartz, and an occasional
copper stain is to be seen: There is also a little friable pyrites that has escaped: decomn--
position scattered through the mass. Exceédingly fine-grained, dense, blne-black
‘magnetite of exceptional purity occurs, in places, plastered on the south wall of the
deposit in 1rregular patehes up to' 4 or 5 inches thick. .

The vein can be traced eastward from.the shaft, by strong magnetic attraction
and oceasional outeroppings ‘of dense limonite, to a shallow pit 250 or 300 feet dis-
tant, at the foot of the ridge. MHere, twelve feet of pyrites lying against the uorth
wall of the deposit is exposed; the south wall has not been uncovered. Quartz and
some magnetite are interlaminated with the pyrites in narrow irregular bands.

A sample from this pit yielded on analysis:—

. . Ter cent.
SUIDRUT . . v iy i e ee ot dh e e et e i e e e e e v e 23°85
Tron. TS . 53°28
Inso]uble 1e&.1due P T TN 482
TZIMC. . sh v ve he e e et e e e e e e e e e e ae e 0°44
Com)er 0°05
Arsenic.. .. v e vl e : e e e e e e e s 0°007

Bast of the pxt elay ﬂats e\tend to the .edge of the 1slaud, and obliterate any
further tiace of the vein in this direction. West of the shaft, there are exposures of
rusty rocks along the hne of stmke of the deposits, but no pyrites of imwortance
was seei. .

1 Twenty-first Annnal Report of the Ontario Bureau of Mines, 1912, p. 184.'
2H., A: Leverin, analyst, . - )
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The country rock is a bright green, fissile, chlorite schist that appears to grade,

-in places, into massive greenstone. . Crystals of pyrites and of magnetite, up to a

quarter of an inch in dmmetel, are plentifully sprinkled through the schistose wall-
vock. The dip of the vein is nearly vertical; its strike, approxmlately west; both -
are. parallel to the schistosity of the enclosmg rock,

A diamond dvill hole was put down not far from the shaft to test the deposxt at
depth, but no authoritative information is available as to the results obtained. )

The plopelty is controlled by R. C, Gamble of Ottawa

Nm th Twin Island.

Half a mile or more east of Net island, and approximately on the line of strike
of -the Net island vein, a small outeropping of magnetite associated with rusty rock

" end a little pyrites has been found on -the shore of North Twin island. A diamond

drill hole put down in the magnetite outerop is said to have pene‘m ated pyntes at &
‘depth of 50 feet.

- ) ENGLISH RIVER. -

Several zones of pyritous rocks, or fahlbands, of considerable extent are known
to ocewr-in a belt of Keewatin rocks that lie about 14 miles southwest of ]]nglish River
station (English P.O.), on the Canadian P’IClﬁO railway. Numerous mining claims

’ have been staked on them.

Nicuso SJndzcate Claims. The Nicuso Syndicate, of 301 Sparks, street, Ottawa,
has some 20 or 30 mining claims staked on such fahlbands lying between Welsh and
Keewatin lakes. The syndicate claims are in two groups: the southerly group sur- :
rounds and includes two small lakes, sometimes known as Pine and Cryderman lakes; -
the northerly group—a short distance north of Pine lake—includes part of a small
pond sometimes called Paul Stonc’s lake.

Pine lake is accessible by a canoe route 20 or 25 miles in length, that, starting at
English River station, proceeds by way of Scoteh river, Upper and Lower Scotch lakes,
and Irish lake to Welsh lake. From the east side of Welsh lake a portage, about two-
thirds of 'a mile long, leads to Pine lake. Trails lead to the northerly group of claims
from both Pine lake and the upper end of Irish lake. ;

A great deal.of trenching, test pitting, and stnppmg has been done on the .

" properties; but, when they were visited, recent heavy rains had converted most of

these excavations into mere receptacles for mud and ‘water which effectually concealed,
whatever had been found in them. A few were in better condition for examination.

Southern Claims.—A pyrite-bearing band of black, earbonaceous rock which erops
out on the south shore of Pine and Cryderman lakes, crosses the southern clajms in a
general westelly direction. A pit on the south shore of Cryderman lake, on mining
claim K. 683, is about six feet deep in black graphitic slate heavﬂy charged with
pyrites. Only one side of the deposit has heen uncovered, exposing about 12 feet of
the mixed pyrites and slate. About 250 feet east of this pit, interbanded pyrites and
graphitic slate, underlying a capping of vesicular giaphitic rock, are again exposed.
The exposure is 10 or 12 feet wide, but mneither wall has been uncovered. Other
trenches and pits in the vicinity were too full o{ mud .and water to permit of an"
examination being made of them. ~

The pyrites occurs, in part, as spherical nodules, up to several inches in diameter,
filling cavities scattered irregularly through the graphitic slate. In part, mixed with
silica, it is interbanded with the graphitic material. Some of the pyritic bands ares
made up largely of coa]escmg sphelules of pyrites with quartz filling the interstices,
but in most of them thé pyntes is ﬁnely crystalline, granular‘ and show-:. no- spheucal
=tructu1e



’y1e]ded on analysis: ——1

-in a semch for depos1ts of coppe1 ore.
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Samples of (1) the mixed nodul'n pyrites and psutous slate; (2) the general run
of the banded pyrltes, and (8) the purest looking of the banded pyrites, yielded on
analysis :—1

1. 2. 3.

% % %
SUlPIUL. . o0 ve vh vt en en ve e en e e as e 247 245 30°1
B o Y 236 230 3070
INSOIBIE. . vv ve vv vn we ve e e e e e s es 2 859 453 267
ATSCTHC. . 44 ve er 2+ o 24 a4 ve 4 wn v oe ou oo Trace. Trace. Trace,
/A T T 034 0°64 064
Coppel AP e e e P . v+ .. None, None. None,

What is seennnrrly the same bzmd of bl‘lck, pyritous schist ' that is exposed on
Oryderman lake outerops again about thwee-quarters of a mile eastward, on K. 715,
Here, an open-cut into the bank, on the south side of Pine lake, exposes a deposit 12

" or 14 feet wide, of mixed graplitic slate, hmomte pynhotlte, pyrites, and quartz -

underlying eight feet of dense gossan.
Trenching between the exposures on K. 683 and tho:.e on K. 715 is s'ud to have
demonstrated the continuity of the pyritous, g {lphltlc rock across the two intervening

. claims, K, 682 and K. 699. The trenches were not in a condition to afford any ev1dence--
_on this point when the plopelty was examined, however.

(reenstone and quartzite were the.only rocks moted in association with the
carbonaceous slate. Drift obscures most of the surface in the vicinity.

Northern Claims—Near the wpper end of Paul Stone's lake, on XK. 712, 15 feet of -
siliceous pyrites interbanded.with graphltlc slate, or schist, lying alongside ten feet
of siliceous banded iron formation,. is-exposed in a trench and pit. Very little
gossan is to be seen. In places the pyrltes bands are twisted and contorted, following
corresponding twists and contortions in the schist. -Some of the bands consist. of a

“string . of flattened, coalescing, nodules of pyrites. Siall, single. nodules also occur

sparsely scattered through the banded material. ‘
The pyrites in this pit was the cle'lnest seen on the nor thern cl'ums A sample

Per cent,

Sulphur.. e e e e e e en e e v e et e e e e ee el 2384
2 e e e S 1
Insoluble.. .. .. .. oo Lo vl 44-64
Arsenie.. ..o.o .l b ey a 001
Zine! 0°29 -

e e e e 0°30

Tion fommtmn rocks W1th an accompanying pyritous band can be traced eastward
from -the pit on to K. 718; and 'westward across. claims I 711, K. 718, and K. 720.
Banded siliceous pyrltes, very similar to that on XK. 712, is exposed again on K. 718,
Tron formation, consisting. of alternate narrow bands.of chert and magnetite, outerops.
near the line between X. 719-and K. 790, .

There has been conmdemble trenching, test pitting, and some dulhng done, on
K. 720, where the occurrence of iron-stiined siliceous rock carrying some pyrrhotite,.
pyrlte and a little chalcopyrite, has caused the expenditure of much frultless energy

.Coppel

NORTH' SHORE OF LAKE SUPERIOR.
Rossport.

Some of the mining- locations originally taken up for gold near Rossport on the

north shore of Lake Superior, have from time to time been mentioned as ca.rrymw

sufficient pyrites to warrant the expectation that they may develop into pyrites mines.

1H. A, Leverin, analyst.
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Veins and small pocketty masses of various mixed sulphides are not uncommon
in the distriet, but nofie were seen, or heard of, that gave any particular 1ndlcat10n
of being’ valuable, commercmlly, as a-gource of pyrites. i

Schreiber.

Some years ago a certain amount of development work was done on pyrites
prospects near the north shore of Lake Superior, in the nexg'hbourhood of Schrexber,
a divisional point on the Canadian Pacific railway.

Mudge (Otzsse) Prospect: Mining Location 776 X. ~—Mining, clauns TB 1048 and
T.B. 1049 constitute, respectively, the northwest and southeast quarters of o]d'
mining location 776 X,

The recorded owner is J. D, Mudge, of ‘Schrelber :

A rusty zone, or fahlband, crosses T.B. 1048 in a northwestexly divection, Tt
is said to cross T.B. 1049 also, and.to be traceable altogether for a mile or move.
Many years ago a few shallow pits were sunk on what is now T.B. 1048. The largest
of these is on the hillside south of a valley that runs east from the north end of =~
Cook lake; it is about a mile and a half, or two miles north of Schreiber. The pit
is about 12 feet deep and 12 feet long across the strike of the deposit, which here
consists of a very fine-grained intimate mixture of pyrrhotlte, pyrite, and, plobably,
magnetite, -

A sample scleeted from the old dump yielded:— I

- 4 Per cent.

SUIDBUr. . .. ot cv vr v e i i e e e e e e e e e ee e e 2876

5 o S A - 10 SR
INSoluble. . .. .. vh tu . i e e e e e e e e ke e e e e 10°2 .
ArseniC.. .. .. L. L. Ll v e e e i e e e e e e e e 0'_02 -
Copper e . ‘None.

An average samp]e of the dump taken by Traleek,"’ in 1906 ylelded 32 26 per cent
.sulphur. @

The Davis Sulphm Ow C’ompch Mining Location R. 606~—This prospeet is
about a mile and a half, by good winter road, southeastward from Schreiber. -

Fifteen or twenty years ago considerable work was done on it by the Dav1s
Sulphur Ore Company, of 65 Wall street, New York (who are said to be still the
owners), and a carload lot of pyrites was sent east for testing purposes. At that time "
it was purposed, sbould the deposit prove satisfactory on development, to build a
tramway to Lake Superior, and ship the output by way of the Great Lakes. .

The old workings consist of a shallow open-cut, or tlench that runs north along
the strike of the deposit for about 100 feet; a shaft, now full of water, near the north
end of the trench; and a short tunnel driven into the hillside beside a brook at the
bottom of a gully below the shaft.

Both pyrites and pynhotlte oceur in the deposit, and there is consxdm able mtex-
mixed quartz. Copper is also said to oceur, but no copper minerals were seen. The
width of sulphides in the trench varies from 4 to 10 feet. A seetion from east to -
west, near the face of the open-cut, is as follows i— _

Fine-grained, massive pyrites with some intermixed sﬂlca and pyrrhot1te .3 feet.
+ Quartz, with disseminated pyrite and pyrrhotite.. .. .o vv vt buvn e 2.1 foot
: :-Ma:ssive pyrrhotite mixed with some rock, and guartz..-.. .. .. i.. .. ..4 feet.

The dip is 40 the east, at an anglé between 50 "zmdyG'Q degrees. Black cherty-
1oning rock forms the hanging wall; the foot-wall rock could not be determined, owing

1 H. A, Leverin, analyst. . . <
2 Sixteenth Annual Report of the Ontal io Bureftu of V[mes, 1907 D, 177

26’1—0 .

0 . i !
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to its altered. condition and the drift covering. At the south end of the: trench a
porphyritic granite dike seemningly cuts off the deposit in that divection.
A sample across 3 feet of the purer looking pyrites on the east side of the trenel
vielded on analysw 3
- Per ceﬁt.

Sulphul‘.. e he e ee e ah e e e e aa e e s e s ee e e e 27°48
Iron,. et e e e e e e e e e e e e e 4154
InSOIUBIE.. tv vh vv ch b i b b e e e e e ae e e e 13+40
s ATSEIIC. .t it ch e e e e e e e e e e e 002
/2 1 U T S P 152
Copper S e vt e e e e e e e he e e b e e e e e \Ione

The results of this nn'\lyms are not what would be e\pected from the appearance
of the sample submitted. o :

There is considerable fairly clean looking pyrites on the old stock piles near the
shaft, but mueh of the material is either massive pyrrhotite. or 1'ock heavily charged
Wlth pyrrhotite. .

"The dump at the motith of the ‘tunnel below the shaft consists entir ely of bl’lCI\,

’ gmplntlc slate, -or ‘shale, carying a’ few small stringers of pyrites. .

The MmZeJ Prospect—Under this heading Fraleck dexscnbes a prospect ¢ situated
about three miles southeast of Schreiber on ‘the Canadian- PﬂClﬁC railway, and about
two miles from the north shore of Lake Superior.?:

Aceording to J. D. Mudge of Schyeiber, the M\oﬂey 1)1ospect is identical w1th R.
606, the Davis Sulphur Ore Company's claim just described;-a statement that seems
to be confirmed by the close con respondcnce of I‘mlecl\s descuptmn with the present |
dppeqmnce of tlnt M opeltv : )

Mining Locution B. 638 Ansell’s (’?cum ———Tho southwest corner of mining loca-
tion R: 088 13 now held as mining elaim T.B. 2881 by J. Ansell of Schreiber.

© Abotit 100 yards north of the Canadian Pacific railway track, a mile and.a half
east of Schreiber, a fahlband, lying between trap on the north and quartzite on the
south, strikes westward across T.B. 2381 Tt dips north into the hill. Some strippings
and shallow trenches. expose pynhotlte and small stringers of pyrite mixed through

the -fahlband rock.
A sample of the best. looking of the mixed material yielded on :umlysm -8

. ) . . L . . L Pelcent
Sulphur.. B A N R ) e ‘97+25
Iron.. .. .u e e e e e e e e e e e e e Ty e 40006
Insoluble.. .. ’ ) L 400 .
. Avsenic.. .. 0008 -,
Zine, . 0'14 -

*'Copper......'.... N ...'............\........‘ nil

MmmJ Locatwn R. .425 —The fahlband that crossés T.B. 2381 outerops again
about a guarter of a mile east, on R. 425, where a short mchne driven into the side
of the hlll uortll of the 1a11\v1y tiack exposes a vertical sectlon of the rocks.

- The incline is drivert in a bed of quartzite that is ov erlain by trap and under-
"lain by greenstone. A thin layer of 1)y11toua, bl'mk graphite slate, or schist, separates
the trap. from the quartzite. A few small, irregular pockets of fiiable, gl anulm pyrites
oceur in tlie ‘quartzite, and accompanying- graphitic ‘schist. :

Tast of the incline, there are a number. of strippings and shallow plts that show

- only small stringers of pyrites in the iron-stained weathered rock. The iron stain:
and gossan so conspicuous on the bare hillside ave,-in all plobab)hty, denvod from
* disseminated - pyrites and these - small stringers.- .

1H., A. Leverin, analyst s
2 Sixteenth Annual Report Ont'u-lo Bureau of Mmes, 1907 p. 177
3. A. Leverin, analyst.
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~ Sulphur Lake—Tourteen miles north of Schreiber, a narrow l’fahlband, 2 miles
or more in length, runs northeastward across Sulphur lake. Veins of pyrites, up to
9 feet wide and carrying low gold values, and pyrrhotite veins up to 8 feet wide oceur
in it}

Jaclfish.

Locations taken up for gold in the viciuity of Jackfish station, on the Canadian
Pacific railway, are said to carry pyrltes in such quantity as would possibly make thein
valuable as pyrltes mines.
All the gold prospects in the V1c1n1ty have been idle for.a good many yeals, and
it was not found possible to obtain any information ‘that would tend o conﬁrm thig
staterment.

Sehist Harbour. . , .

A mile and a half 11011;h of Schist Tarbour, which is a few miles east of J ackﬁsh
on the north shove of Lake Superior, Olie Nelson and others, of Fort 'William, have a
number of mining claims, staked ox a fahlband. =
. Narrow bands of fairly clean pyutes oceur in it, but. no bodxes of commerclal size
and grade have yet been found,

Port Coldwell.

S. D. Olenshaw, of 8. D. Orenshaw & Co,, R1chmond Virginia, is 1ep011;e(1 to lmve<
an iron pyrites prospect near Port Coldweéll, a fishing hamlef; 25 miles ‘east of Jackfish.
The property cou]d not be located nor coulcl any information be, obtamed con-
" cerning 1t

MISSINAIBL -

;S’mzth Traver. s~Lafo7 est Pr ospect

I11f01mat10n concerning . this prospect was: supplled by Mr. C H. IIltch(‘ock,
geologist to Messrs, Smith and Tr avers, Sudbury. :
The property consists of five mining claims;. S.S.M. 1846 to 1850, lymg northwest 5
of Lake Manitowick, in township 45, range XXV, Algoma district. The Algoma
Central railway runs 8 miles southwest of them. ‘
The claims can be reached by canoe from Missinaibi station, on the Canadian
Pacific railway, but Hawk Junction, on the Algoma Central railway, is closer to them.
The owners are T. E. Smith, T. Travers, and L. Laforest, all of Sudbury.
Heavy limonite gossan is found associated with a belt of siliceous, pyrite-bearing,
_ iron formation that lies between acid and basic Keewatin schists. The upper part of
. the iron formation, next the basic schists, consists of quartz with d1ssemi1iated'py1ites,
and, judging by the s1m11a11ty of the geologlcal conditions to those obtaining at the
Goudreau pyrites deposfcs is probably the hanging wall of any large bodies of py11te<;
that may exist. It is'a hmd fmmatlon that stands out on the surface, and 0 serves
as an indicator. i
" The pyritous’ quartz formatmn extends from a small lake, called Pme lake, at the
‘northwest corner of 8.8.M. 1847, westwaid across S.S.M. 1846, and disappesis into a:
swamp on S.8.M. 1849. It is about 1,500 feet long; the width has not been determined..
A second gossan-bearing belt of siliceous non formation occurs to the 1101th
crossing S.8.M. 1848 and S.5.M. 1850. ’ ‘
The best indications of the occurrence of bodies: of pyrites are found ina shallow
valley- that follows the iron .formatioir w,estwrnd from Pme lake Four plts on SS.M.

IR,TE. Hol\kms, T\venty fourth Amm'll Report, Ont'lmo Bmeau ot‘ Mmes 1915 D 1,
90&—9
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1846 show compact limonite, but did not reach fchdunderlﬁng formation. 'A pit\ to
the north, on S.S.M. 1848, show siliceous iron formation, about half of which is

pyrites.

SUDBURY DISTRICT.

Townships of Balfour and Creighton.

" Along the northern edge of a low rocky ridge which, rurining southwestward across
lots 6 and 7, concession I, of the township of Balfour, and lots 8 and 9, concession
VI, of Creighton, about 8 mﬂes south of the Canadian Pacific railway between Chelms-- -
ford and Larelwwood stations, forms the southern boundary of the flat clay Farm land
that fills the Chelmsford basin, the existence of sulphide bodies is indicated by some
lange gossan-covered arens and the material lying around old prospect workings.

The deposits themselves are 1o longer accessible in the abandoned workings, and
 most of the information now available.as to their nature is such as can be inferred
‘from an inspection of the dumps. Pyrites, galena, zine blende, ehalcopymte, quartz, .

calcite and other carbonates, appear to have formed the vein filling; black gr aplntle ‘
{Onwatin) slate the wall rock. Mottled (Onaping) tuff lies just south. . )

Some large chunks of clean looking pyrites can be seen on the dumps, and con-
" giderable bodies may possibly occur in the old workings or under the nunexplored gossan-,
covered areas; but whatever value the deposits may ]mve would appear to lie in their
metallic contents rather than in the sulphur. .

Lots 6 and 7, Concession I, Balfour Tow‘nyship: At the old workings on lot 6,
concession I, Balfowr township, said to belong to George Irwin, of Sudbury, zine
blende and galena appear to have been the minerals found in greatest -abundance.

Heavy gossan covers considerable areas on lot 7 to the west. .

Lot 9, Con. VI, Creighton Township: The dumps at the old shaft on this lot
show mixed pyrites, zine blende, galena, and chalcopyrite. Some of this material had .
been sacked for slnpment apparently as copper ore. There are also some large chunks
of clean looking pyutes, now crumbling to pieces under the weather.

The property is owned by M. Meelmn, of Sudbury, and Alphonse Olier, of Ghelms—

ford.

Drrosirs ACOESSIBLE FROM THE NaTioNal TRANSCONTINENTAL Ramaway: WinNiend
" 70 ‘COCHRANE.

VERMILION LAKE.

Vermilion lake is abont 5 miles west of the town of Grahan, the junction point of
the main line of the National Transcontinental railway with the branch line running
to Fort William. The discovery, on the north shore of the lake, of the large body of

pyrites that was later developed into the General Chemical Company’s Northpines
" mine, led to considerable search being made in the vicinitj’ for other similar bodies.
"Such. deposits ‘as have been found are deseribed by E. 8. Moore in the Twentxeth
Annual’ Report of the Ontamo Buref\u of Mines, 1911, pp 204 to 207.

deall C’Zazms

‘ Concerning these claims he says: “ On the east end of &n island in Vermilion lake,
about elght miles west of Vermilion (Northpmes) mine, there is a deposlt of pyrite
on what is-known as Tindall's claims, -On this island there is a pit upon a hill a few

. rods from the shore, in drift about 15 feet thick. In the bottom of the. pit there is a
vein about 2% feet wide, ‘composed of nearly solid pyrite. On the south side of the
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vein the rock is a schistose quartz-porphyry,.containing small erystals of pyrite.. The

“rock on the north side could not be determined becduse of its -altered condition and

the drift cover. The drift overlymg the pyrite is stalned and cemented with iron

“At a strlppmg on the lake shore the pyrite vein varies in width from three to
four feet, but is not so pure as in the first pit mentioned. It carries some quartz, and

- cuts the schistise quartz-porphyry in such a way as to leave no doubt of its vein char-

acter. . The strike of the vein is about 80 degrees, and this strike would carry it near the
small-island to the east of the one on which the vein is seen. No pyrite was found -
in place on this small island, but some iron-stained schist and a block of pyrite, more
than 1 foot in diameter, were seen on the south shore. A further pro;;ecﬁon of the

_ vein ‘would carry it somewhere near the Vermilion (Northpines) pyrite mine, and it is .
possible that the two velns are Jocated along the same general line of ﬁssurmg.

Tke Panning Prospect

Undel the heading “ The Fanning Prospect,” E. L, Fraleck! describes an_occur-
rence of pyrites “situated on the shore of Big Vermilion lake, eight miles west of the
Michie (now Northpines) mine.” In so far as can be learned, the only discovery of
pyrites in the locality indicated by Fraleck is that on the deall claims, with which
the Fanning prospect is probably identical.

Fraleck’s description reads:! “some trenching through a blanket of boulder clay

' about 4 feet in thickness has been done at the extreme end of a point. High grade .

pyrite, in seams from 2 to 6 feet in thickness, is interbanded with graphltlc rshale
The deposit strikes east and west, and dips towards the shore to the north

Mining Claim H.W. 762,

About three-quarters of a mile east of the Northpines mine, four pits have been
sunk through- drvift on mining claim- HLW, 762. The drift is stained with gossan,
but no pyrites of importance is to be seen in place A- little banded quartz and.
magnetite oceurs in one plt2 -

Schmidt Claims: H.W. 778 and H.W.

Mining claims HW. 718 and 779 are about 4 miles northeastwald fmm Nmth—
pines mine, close to the railway southwest of Pelican lake. -

E. S. Moore gays of them:— ’

“On claims H.W. 778 and 779 there are some pits and trenches The pit on
ILW. 778 ig about eight feet deep and runs into the side of a hill. The sulphide ‘con-
gists chiefly of pyrite, with a little pyrrhotite. In spots the pyrite is almost solid, but
in other places it is much mixed with rock, either greenstone or altered
quartz-porphyry, and an altered granite dike about one foot wide is associated with the
deposit. Tt looks as if the sulphides, accompanied by a glanlte dike, had come in along
a line of weakness between the acid and basic rocks. -
© .“The pit on H.W. 779 is situated, with refe;'ence to the last pit described, in a
line along the strike of the rocks. This pit is three feet deep by five in dlameter

- and located on a mass of pyrite in schistose quartz—porphyry Neither of these deposns

has yet shown any claim to economic importance.”
. Some diamond drilling is said to have been done on these claims since Moores
report ‘was- Wlltten, but no authomtatwe mformatlon could be obtampd on this point.

~ 7 1l@8ixteenth Annual Report, Ontario Bureau of Mines, 1907, p. 177. -
2. 8. Moore, Twentleth Annual Report, Ontario Bureau of Mines 1911, p. 207
3 Pwentieth Annual Report Ontario, Bureau of Mmes, 1911, p. 207, L
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MINNITAKI LAKL .

' \hmutakl lake he:, east of Vermilion lake and south of Graham. The Fort -
William branch of the National Transcontinental railway runs about 4 miles Ix'oni,y
the east shore, on which the pyrites deposits have 'been found.

Cross and W 7zelan onspect

The Cross. and Whelan property comprises ‘seven mining claims on the east s1do
of Minmnitaki lake; not far from the mouth of Minnikau river. It includes a point.
of land projecting westward into the lake from the east shore, the north part of

Cranbemy island, and the land under the waters of the lake adjacent to both point
" and island. The prospect is accessible by water from Graham, 10 miles 1101t11\vest

W. A. Cross and Jas. Whelan, both of Port’ Arthur, are the owners.

The outerop of the deposit; on the lake bottom close to the north shore mear the
end of the point, is entirely covered with water; a knob of pyrites projecting through
the ice at a time of low water led to its discovery. The rock on the shore adjacent
to the outerop is a grey, sericitic schist, through which a little pyrites is disseminated.
&outh of the sericitic schist is green chlorite schist. The rock dips north; toward the
hke, at an angle between 60 and 70 degrees; the strike is westerly. Development work
-shows that the dip of the pyrifes is pf\rallel to that of the schist. . '

A shaft which is now full of water, has been suuk close to the shore———on 1111111110
claim K 608—directly opposite the. outerop in the lake. According to Mr. W.
‘Cross, the shaft is 75 feet deep, and.a cross-cut 80 feet long has been driven north
from the bottom. . At a .point 50 fcet from the shaft, the cvoss-cut entered mixed
pyrites and rods, and, after passing through 10 feet of this mixed material, penetrated
clean massive pyrites for 20 feet. The face of the cross-cut was still in clean pyrites
when it was stqppe'i at a poiut 80 feet from the shaft, in November, 1917: There are
about 100 tons of clean pyrite that should run over 40 1)(31 cent of sulphur ou the
dump at the shaft mouth.

" Four shallow drill holes, spaced at iutervals for about 4 mile along the strike,
have also been put down to test the deposit. One, put down beside the shaft on K.
60‘», at an angle of 45 degrees, is said to lave cut 80 feet of pyrites. Assuming the
dip of the deposit to be 65 degrees, this 80 feet would correspond to a thickness of
about 35 feet, measuved at right angles to the walls.

A second hole, on K. 628, the next claim eadt, also- pointing north at dn angle of
45 degrees, is szud to have passed ﬂllounll 18 feet'of pyrites. . . .

The third dwole, still fmthel east, on K. 627, cut soft, pyntous, graphitic schist;
but no solid pyrites.

The fourth Lole was put down on K 629, west of the shaft, on the nolthwebt
shore of Cranberry island. Tt is said to have cut four feet of pyrites. .

_ Mucli more development work would appear to be well warranted ou this pros-
pect; that more lias not been done appears to be alniost entirely due to its, at plesult
. somewhat unfavoumble loentlon \v1th 1espeet to tmnspmtablon f’l(‘,lhtles

. STURGEON LAKE AREA,

Hmmck Prospect.. - o

R. S. IIonuek, of Allanwater P.O., 011ta110, is the owner of t,hlee mining elfumq,,
T.B. 2201, 2356, and 2357, located on a band of pyritous rock that strikes northward
along the west shore of Loch Gordon, a small, narrow lake whose northern extremity
touches the' National Transcontinental railway, a mile east of Staunton section house.

. The rocks in which the pyritous band is found, are mapped by the Geologieal
Survey as fissile biotite and hornblende-gneisses, and arlxose, oeeupymcr an 111t1u51ve
contact zone between Keewatin and Taureutian rocks.

1 Geol, Sur., Can., Map No. 993, 2nd. Id,, 1909.
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The best exposures of the pyritous band are at the scuth end of Loch Gordon, on .
mining claim, T.B. 2201. ~ Here, heavy gossan outcropping along the west shore can
be traced north into a swamp on T.B. 23857, and south into T.B. 2356. Numerous
trenches have been dug in the iron-stained drift and honeycombed qiartz ‘that cover
the deposit, but in few of them could unaltered formation be seen. Pyrites and

. pyrrhotite, mixed with more or less quartz, are to be found on the dumps. The dip
of the rock varies from vertical to 40 degrees, west.
- At the bottom of one pit, about 10 feet deep, there ig 5 feet of pyrites mixed with -
:a little quartz against the hanging wall, and about 8 feet of a poorer mixfure of pyrites -
quartz and rock on the foot wall A sample taken across the 5 feet of pyrites on the -
hanging wall yielded:— ' . i

Per cent.’
SUIDRUL. . v L. v0 ve e s e e e e re se e ae e e s e as 43+21
- TEOT. s o) vh v ve hh e e e e b e e e e e e e e e e s 40°10
INSOIUbLe, . .. v . v th e e en he ee e ee he e e el e e 131
ATBEIHC, . v v vv o0 vt e we ke 4e es e 4r se se ee wu we ae o0 oo 'Trace,
/74 4 o T T T T 0°31
Copper e - 063

A second, palal]el belt of iron- stamed 1ook runs up the West mde of T.B. 2201

" KOWKASH GOLD AREA.

In a 1ep01t ofi “ The Kowkash Gold Area,” published in the Twenty-sixth Annual
‘Report of the Ontario Bureau of Mines, 1917, pp. 228 to 225, P. E. Hopkins descubes
.a number of oceurrences of pyntes and pyrrhotite in that dlstuct

The following extracts are taken from Hopkins' report:—

Wh’oteﬁsh Lake

“A prospect01, Phllhp Gagnon, discovered a pyrite deposﬂ: five miles to the
solithwest of Paska station, on the south shore of the extreme northeast end of White-
fish lake. Thé pyrite oceurs about 800 yards south of a syenite hill, in black slates
-of the iron formation type, which strike southwest and northeast. Under three feet -

".of water, and about fiffeen feet from the shore, are two placés which show massive
pyrite, apparently of good quality and over a width of four fest. It grades, at the
sides, into black slates covered by gossan in places and containing much disseminated
pyrite, often in the form of rourded nodules. Some magnetite and pyrrhotite and a -
little chalcopyrlte are also plesent in parts of the formation. The deposit warrants
further exploration.” '

Lake Ste. Marie.

“ A wide iron formation band of varying strike and dip occurs in the 1hy011tes
around lake Ste. Marie, which is two miles to the southeast of Redmond station. "The
Tocks have been greatly breeclated, permitting the eireulation of sulphide solutions
Lo Within 100 yards of the northeast shore of the lake, trenching has revealed
a pyrite band 8 feet in width. - A chipped-sample - aCIOSS three feet yielded, on assay,
31-3 per cent of sulphur and $2,40 of gold to’ the ton " Theére 'was not enoug‘hyvqu .
~done to. dlSGlOSB the extent of the depos1t (O T .

C’olemcm Deposwts

%D, Coleman, a prospectm, has located a pyrite de,pomt one-guarter of a mxle
north of mileage 557 on the railway. At th1s locahty on the side of a large hill of.
che1ty-look1ng rhyolite, is a ‘vein-like deposit ﬁve feet in’ width contammg conmdelable
pyrite. . . . Abéut 100 yards west' of the pyrite show1ﬂg, and on the south shore
of a pond is a massive pyrlhotlte body, five feet or more in w1d1:h from which samples .
gave, on ‘assay, no. valuea in gold, platmum or nickel.’
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MeCann Claims.

These claims, T.13. 2808, 2809, 3,060, and IX. 115, owned by J. C. Mc(}'um, of Kow-
kash, are 8 miles north of Paska station.

Hopkins says: “My. McCamu has done sev eml hundred feet of trenching near
the TIT-mile post of Code's meridian line to Howard fqlls, in an endeavour to locate
a pyrite deposit. The stripping has revealed gossan in the form of rusty sand and
limonite below: which is considerable pyrite and a mixture of pyrite and pyrrhotite,
somewhat interbanded, in a clierty quartz-porphyry and altered iron formation. The
.. deposit across 50 feet would run about 20 per cent of sulphur, there being a much

larger amount of lower grade material. "A sample of. the massive sulphides contained
no gold or nickel.” ' : )

Willet Lake.

“ Pyrite was discovered by the writer on the small poud four chains east of the
east end of Willet lake. . . . The pyrite oecurs disseminated through a “sugary ”’
quartz-schist which strikes N. 70° W. and dips vertically. Ten feet of the deposit
would yun about 25 per cent of sulphm ;a sqmple showed gold to be absent. If some
trenching were done in this vieinity a workable pyl 1te deposit nught be locnted »

Py) rhotite Depostts

, Several large bodies of massive pyrrhotite oceur in dlﬁ?elent parts of the dxstuct
In so far as they are known, they cnrry nelthel ‘gold, nickel nor platinum, and are of,
no commercial 1mportance, )

“ The largest body seen lies on the south ceutml ghore of Marshall lake, where au .
open-cut through shallow gossan reveals fifteen feet or more of pyrrhotlte which con-
tains a small amount of pyrite and quartz. . . . A mile and three-quarters
northeast of Marshall lake, near Lower Meta lake, considerable work has been done on
a rusty hornblende-mica schist containing mueh "disseminated pyrrhotite.’’

A sample from a pit cight feet deep, three-quarters of a mile east of the eighty-
fourth mile post on the east boundary of the Nipigon Forest Reserve, consists “ largely-
of pyrrhotite with some pyrite and magnetite, an altered iron formation,”

A pylrhotlte mass has been found ‘1150 at R upmt falls, on. the anashl\awunm

(Kowkqsh) r iver.

Drrosits Accl« SSIBLE FROM TIE Tmrsnmu\(; AXD D \TORTHFRN OxTARIo RATLWAY:
Norrir Bay mo CocHRANE. o

TIMAG\'\II BAY TO COCHRANE.

In a report on “Iron Ores of Nlplssmg District,” W. G. Nhllel1 draws attention
to the possible future value, as sources of sulphur, of certain belts of pyrite-bearing
. ro¢k that are found running roughly parallél to the iron ranges in the vieinity of Lake

Timagami The distance separating the pyritous, belt from 1ts accompanying band of |

iron formation is usually less than half a mile.

Some of the localities in which Miller reports such pvutes—be'umo belts to oceur
are: Snake Zake Turtle lake, Matagama 'point, Vermilion lake, 0’Connor lake, Net
lake, Heart lake, Kokoko lake, Austin Day, Cross lake, and Emerald lake.

. A sample of the pyrites in a pyritous band 'south of O’Connor lake ylelded on
analysns, 35.91 per cent sulphur, and $1.20 in gold per ton, another, from the south -
‘shore of Vermilion lake, 3031 per ‘cent sulpliur and $2 in gold per ton. - A third
sample, of mixed pyrites and rock, from the south shore near the eastern-extremity

© 1Tentn Anmmal Report of the Ontario Buréau of 1\‘Iines,'1901, D, 1_60-1‘80;

~ -~ AN =
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of the northeast arm of lake Tlmagaml gave 26.2 pe1 ‘cent sulphur, 0-48 per cent‘

copper, O 27 per cent nickel, and $1.40 in gold per ton.t
- : O’Connor Prospect.

Mining claim W.D. 857, in the township of Strathecona, owned by J. T. O’Cbnnoir,

‘of Sudbury, has been located on ome of these pyritous bands, as a copper- prospect. -

This prospect is. on the south shore of the nmtheast arm of Timagami laké, about 23
miles from Timagami station.
The pyritous band, which also carries pyuhonte and a little chal(,opyute, can be

traced northeastward across this claim and the next two claims to the east—W.D. 402

and"W.D. 401; it parallels a band of iron formation that runs through Turtle lake,

north.of the northeast arm. The country rock is greenstone and green schists. In -
many places a felsitic looking rock—possibly ryholite—occurs on the foot-wall side-

of the pyritéous zone. The dip is northwestward at varying, but usually low, angles.

Not far from the lake shore, on W.D. 857, there are seven or eight pits and: open-
cuts, from which some 1,000 tons of ore are said to have been taken; 542 tons are
said to have been shipped to Grasselli Chemical Compan;ys works at Hamilton in
1916. As seen in the pits, pyrites and rock are irregularly intermixed, widths of from
four to six feet of fairly pure looking pyrites being accompanied by rock matter

heavily charged with pyrites. Judging by its appearance, most of the material would

require considerable culling to make a merchantable grade of pyrites. _
A sample of the best looking ore taken fiom one of the piles yielded:—*

X . Per cent.
SulDRUP. . .. .. vh cr tr iy i e e e e ee e e e e e e e 39°40
15 0 N 43°55
Ingoluble.. .. .. .. v vt iU i e e e e e e e e e ee e e 11°55
CODDOT . .. v te vt v v b e e e e e e e . 117
Zine, . L1587
Ansenlc ' 0°009

Analyses furmshed by Mr J T O’Connor t;he owner, show sulphur 20-12 to
39-4 per cent, copper 0-78 to 54 per cent, and 0-03 to_0-05 oz. gold per ton. o

In the winter of 1916-17 eight dianioud drill holes, aggregating 1,000 feet of drill-
ing, were put down in the vieinity of the pits. Six of these are said to have passed
through pyrites five to thirty. feet thick. The drill cores were not analysed,

Test pits along the strike of the fahlband, on the east side of W.D. 357 and on
W.D. 402, also show some fairly clean pyrites mixed with rock heavily charged with
pyrites. A sample from one of these pits near the east boundary of W.D. 357
yielded :—2 . S o -

- Per cent.
Sulphur.. .. L. o e L e e e i el e e e e e e e e e 2821 .
L o 32°26
Ingoluble.. .. . .. ci Lt e e e e e e e e e e e . 812
COPPEY .. oh ve vt er te e i e e e e e e e e e e e e e 1°20

B T DI |1 14 4

)

Mandy Claim. -

A deposﬂ: of pyrltes oceurs in the township of Oassels, a short dlstance irland f1om
the east shore of Outlet bay of Net lake, on what is known, Iocally as the Mandy claim, -

" which in so far as could be ascertained, is identical with mining claim T.R. 1229.
-Shallow pits and trenches, scattered over an arvea about 100 feet. in diameter,
dis(ﬂose an irregular deposit, of undetermined.extent ‘of mixed pyrites and quartz in

) 1W. G Mllle) Tenth Armual Repm t, Ontauo Bureau of Mmes, 1901; p 180,
D 2H, AL Leverm, analyst, : [
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greenstone country roek. Some of the pyrites, which is fine-grained and massive, is
quite clean 100king, though most of it is mixed with eonsiderable quartz. The
unaltered pyrites is overlain by a.thin eapping of gossan and cellular leached-quartz.

A sample of some of the better looking pyrites from one of the pits yielded, on
analysis :~—

Per cent.
SUIDIUL, . v vt ch vr vt er he ve e e e e e e e e e e e 44°58
L 3 P > (£ ]
Insoluble.. v v v vh th ih i e i e e i e e e e e e e 945
N 3 Trace.

Northland Pyrites Mine: James Lake.

The Northland Pyrites mine, also known as the Rib lake, James lake, or Harris
mine, is situated on the shore of James lake, about 10 miles north of Timagami
station. A spur line, half a mile long, formerly comiected the'mine with the Temis—
kaming and Northern Outario railway.

The deposit, discovered in 1908, was not developed until 1906, when shipmént of
pyrites commenced, and was continued with few interruptions until July, 1910, when
the mine was abandoned, and the plant afterwards removed. No work has been done

" sinée 1910. The last two months before closing down, the mine was “operated under
lease from the owners—The Northland \[1111110' Company of London, Outario—by C.
B. Stranahan of New York.

At the time of its abandomment the shaft had reached a depth of 800 feet, and
levels had been driven at 100, 175, and 275 feet. On the first level, drifts had been
carried 150 feet north and 250 feet south of the shaft; on the second level, 165 feet
uorth and 200 feet south. Stoping had been done above all three levels, The stopes
between the first and sceond levels were from 10 to 20 feet wide. Inm addition to that
won from the underground workings, eonsiderable pyrites was also mined from open-
eutg southeast of the shaft. Most of the output went to Buffalo, N.Y.

The deposit in whieh the main shaft was suuk was a lens-shaped body enelosed—
in a rusty belt, or fahlband~—in soft green schist, about 100 feet east of its contact with
a grey hornblende granite. The dip of the deposit, and of the enclosing schist, is
wost, at an augle of about 70 deglees The only impurities in the pyrites were some
suill veinlets of quartz, and, in places, finely disseminated pyrrhotnte \[qsswe
pyrrhotite occurred on both walls of the lens.

Other lenses of pyrites have been found in the same pyritous zone, or f’lhlbdnd’ ’
which is fairly strong and t1‘1cef1ble for a quarter of a mile or 1more.

N

BOSTON TOWNSHID.

Whelan Prospect.

Mr, P. Kirkegaard, Sun Life Building, Toronto, did some work during the sum- -
mer of 1918 on a pyrites prospect, known as the Whelan claims, sitnated 23 miles east
of Dane station on the Temiskaming and Northern Ontario railway. The workings
are about 600 feet south of the road from Dane to Larder lake, on mining claim TI..
7069, the northwest quarter of the south half of mining location M.R. 14, Boston -
township.

Here, the trees and b1ush have been cleared f1om an area about 150 or 200 feet
square; the rock surfaee partly stripped, and several test pits sunk. The pyrites,
mixed -with much quartz, is found associated with a blaek, cherty, pyritous banded
vock resembling iron formation, and greenstone, both of which are cut by small trap
dikes. Aeid eruptives also occur in the numediate vieinity; and the rocks appear to
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have been much disturbed and altered. There are some pyrrhotite and magnetite in.
places. The mixed pyrites and quartz, as seen in the exposures, is in seemingly dis-
continuous bodies scattered without apparent order over the cleared area. Bands, or
probably pockets, of pyrites, from a few inches -to seven or eight feet thick, were
measured in the various openings. Some small spherical nodules of pyrites,. as Well
_as disseminated crystals, are to be seen in the black chert. .
The material in the ore piles is pyrites. mixed with considerable quartz and some
pyrrhotite. . A general sample from one of the piles yielded, on analysis:—

. , . . Per cent.

PO = 1513 1 1 1 R T T T SR 41°03
B 37'39
Insoluble,. .. v v vh it oh hh i i et e e ae e e et e e 19°60
ATSENIC.. v L. s v L e e s e e e e e e e e e e s 001
73 1+ 020

About 100 feet north of the clearing, beside the trail leading fo the Danc-Lmdel
Lake road, a plt 10 by 20 feet has been dug ahout 14 inches dcep in drift stained a’
deep red by iron oxides which may either have been washed down from the xockb
exposed in the clearing, or have been derived from sulphides in place

. HEARST TOWNSHIP.

Tsvo pyutes prospects in-the townshlp of Hearst are descubed by P. E. Hopkins,
of the Ontario Bureau of Mines, in “ The Oanadmn Mining Journal” for Pobludly
Sth, 1919, p. 71, as follows:— o - :

Mining Claim H.8. 904

“ A promising pyrite prospect occurs on Claim H.S. 904, or No. 2717 on Sharp
ercek, one-half mile from the southwest bay -of Larder lake, in Hearst township. This:
. is one.patented claim of a group owned by the Combined Larder Mines,,Ltd., in which
James Hales, barrister, Imperial Bank Building, Toronto, is interested. The claims
were extensively pr ospected near the surface for gold several years ago, but apparently
with little success., In Octobe1, 1918, the writer, while examining some of the old
workings, noticed that a mineral dump on the above claim, I1.3, 904. consisted almost.
. entirely of massive iron pyrites with some gossan. The shaft was full of watér, but
the owners reported the shaft to be 25 feet deep, with-a 25-foot cross-cut at that depth,
_ all of which were in pyrite. The dump consists mainly of fine-grained, massive,
pyrite with occasional quartz aund dolomite stringers earrying a little pyilhotife and
magnetite, An elght pound sample which was fairly representative of the. dump
yielded on analysis 48°00 per cent of sulphur and 40 cents of gold to the tor., About
100 yards northwesterly from the dump, with intervening drift covered surface, is a
deposit of “sugary ” quartz, and 100 yards farther along the same strike is a 80-foot
shaft in a banded formation of ““sugary” quartz with much pyrite and pyrrhotite..
The rocks in the vicinity are déminantly green chlorite schists and pillow lavas. The
deposit is apparently worthy of further development. It lies 12 miles distant from the
Temiskaming and Northern Ontario Rajlway, and 13 miles from the Associated.
Goldfields hydro- electnc tlansmlssmn line” - -

Mining Olaim T1.5. 913.
“ Massive iron pyrite sevellal feet wide was also seen in a 6-foot pit on claim m.s.
913 in the southeast part of Healst township.” .

-
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EBY TOWNSHIP, .
Fetel: Prospect.

. The Feick pyrites prospect is on the southwest quarter of the north half of lot 2
concession 11T of the township of Tiby, 833 miles due south of Kenogami station on the
Temiskaming and Northern Ontario railway.. It ean be rcached from Swastika, 5
miles distant by bush trail, '

" Harry O. Feick, of Kitchener, Ont., is the owner. i

The rusty, weather surface of a fahlband striking northward has been uncovered
over a length of 1,000 feet or more, and a number of trenches and test pits dug in
the altered rock. One pit, 10 feet deep, in a gossan of limonite and cellular quartz,
shows in the bottom a width of 10 feet of 11mss1ve pyrites with some intermixed
quartz. A sample taken for nnalysis yielded:—

Ter cent.

SUIDIUL. . et ot vt v vt et ee e e e e e e e e e e e e e 40°91
5 3 + 36°82
Insoluble. . .. cv o i L i e i e e b e e e e e e e e e 2041
ATSEIC . o cn ve ve e e it i i e e e e e e e e e e e 0°015
ZHMC. . vv cr i vh v e e ik e e eh e e ee ee e s e e e e 0'20

The rocks in which the fahlbfmd occurs are Keewatm g1eenstones, schists, and
iron formntion. Intrusive eyemte oceurs a _short distance to the cast.

MAISONVILLE 'TOWNSHIP.

Tn the Twenty-third Annual Report of the Ontario Bureaun of Mines, Part I, p.
34, A. G. Burrows says:—
- “On lot 7, in the third concession of M"IISOHVIHO the iron formation is.much
fractured and jmpregnated with iron pyrites, pyrrhotite and a little copper pyrites.
A saniple of pyrrhotite, on analysis, showed a trace of nickel. The rock in the
vicinity is greatly oxidized, and this locality is worthy of prospecting for iron pyrites.”

PORCUPINE AREA.

Bobs Lake Prospect.

A pyntea deposit of such cxtent as to have attracted attention to its: po%lble
economic value, outcrops on the south shore at the east end of Bobs luke, on lot 7, in
concessions JII and IV, Whitney township; about thiree-quarters of a mile east of
South Porcupine station on the Poreupine branch of the Temiskaniing and Northern
Ontario railway.

The pyrites occurs in a band of siliceous iron formation that can be traced from
the lake shore southwestward for a quarter of a mile. Associated with the.iron
formation are green schists interlaminated with acid eruptives, of which some of the

_latter aré porphyritic. Diabase dikes cut all these rocks, pyritous iron formation
included. On the lake shore, the dip of the pyritous band is to the northwest at an
" angle between 40 and ‘50 degrees; farther inland the dip becomes stecper.

In part the pyrites is massive and tolerflbly pure- lookmg', but most of it is finely
disseminated through quartz. Pyrrhotite occurs with it in places. * The best exposures
are to be seen in three shallow pits, or opeu-cuts, on the lake shore; other pits farther
inland along the strike show, for the most part, only gossan or lean iron formation.
The width of the pyritous band could not be determined with certainty, but fourteen
feet of the mixed pyrites and quartz arve cxposed at one place on the shore.
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) Of the following analyses (1) represents a sample of the purer portions of the
band, (2) a general average of the cxposure.?

: 1. 2, N
Per cent, Percent.
Sulphur. beve sh eo be s ee wn ws ah e v bs ee ea s 4433 29°68
Iron.. .. 4378 3488
Insolublelesidue 784 20°30
/4 3£V e 1] 054
Arsenic. . .. .. o e e ee 700007 . 0°009

In the winter of 1916- 17 three (hamond drill holes were put down t;hl'ough the
ice, to explore for the deposit under the east end of the lake—on lot 6, concession IV.
The two westerly holes are said to have penetrated pyrites, but no authoritative inform-
ation is available as to the rcsults obtained. .

)

Moyer Veteran Claim.

About a mile southwestward along the general line of strike of the Bobs lake
deposit, pynbes has also been found, in a small low outerop barely rising above the
s0il at the northeast corner of the south h’tlf of lot 9, concession ITI, on the Moyer
Veteran claim.

The deposit here occurs in the form of a band of hlghly pyritous schlst The
schist strikes northeastward and the dip is nearly vertical. Drift covers the north
side of the pyritous band, but parallel with it on the south side is a band of acidic
eruptive rock, and, south of that -again, green chloritic schist. A width of 18 fect
of interlaminated pyrites and schist is cxposed,

‘An average sample taken across this width yielded:—

. . . Per cent,
SUIDRUr. . «. V0 e ie L e e i te e e e e i i e e e e e 26°10
Iron. 4207
Insoluble lesxdue T : 3 1
Zinc. 0°24

Armenic. . .o e e .. U 0°009

MCCART TOWNSHIP.

Dan O’Connor’s Claim.

Tn 1916, Mr. Dan O’Connor, of Conmaught, Ont., uncovered a showing of pyrites
while prospecting for nickel on the south half of lot 7, concession V, of the township
of McQart. The occurrence is about 8% miles west of Nellie Lake siding on ‘the
Temiskaming and Northern Ontario railway. '

The pyrites was found in some pits and trcnches dug throug;h the drift covering
the bottom of a shallow valley, or longitudinal depression, in the rocks. These work-
ings were full of water when the property was visited, and consequently not in a
condition to afford much information. A large part of the material that hiad been -
blasted out was piled up alongside of them, however, and could be examined. This
" material is a black, cherty-looking, schistose rock through which spherical nodules
of pyrites arve rather sparingly scattered. In addition to the scattered nodules of

pyrites, there are also, intercalated in the black schist, thih, pinching and swelling

layers made up partly of noduliu pyrites, and pwrtly of quartz. The greatest thickness -
of pyrites seen in any of these layers was six inches; generally it was under three
inches. Considerably less than one-half the volume of the material in the pile would
be pyrites. . ,

1 H. A, Leverin, analyst. ' . S
2H, A. Leverin, analyst,
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M. B. Baker, who inspected the deposit when it could still be seen in the pits and
trenches, says: “Seattered through the ash rock or tuff (black carbonaceous sehist)
are small, round, ball-like concretions of iren pyrites. They vary in size from that
of peas to balls two inches in diameter. In places there is a layer six feet or move in
thickness, where these ball-like coneretions are so paclxed together as to be almost
touching each other.”

A similar oecurrence of nodular pyrites associated with quartz in graphitic schist,
or slate, is that on the Nicuso Syndicate’s pyrites claims, 14 miles southwest of English

River station; others, on the Lake of the Woods, have been described by A. C..Lawson®
and A. L Parsons‘

iTwenty-sixth Annual Report, Ontario Burean .of Mines, 1917, p. 272.
2 Geol. Sur.,, Can,, Aunual Report, 1885, p. 58 CC.

8 Twenty-second. Annual Report, Ont'\no Bureau of Mines, 1913 . 221
1
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NON-METALLIFEROUS MINES DIVISION,
LIMESTONES OF ONTARIO AND QUEBEC.

Howrrrs Friounrre, Chief of the Division.

The investigation of the limestones and dolomites of Ontano and Quebec was
- eontinued during the summer of 1918.

QUEBEC,

In view of the demand for dolomite in the Province of Quebec, and the scarcity’

of pure srades of this rock within'a short haul of Montreal and other consuming
centres, a week was devoted to re-examining certain districts whele the best stratified
dolomites had been observed duung the regular course of this investigation.

The stratified dolomites of this Provinee belong, almost exclusively. to the Beek-
mantown formation and, as a rule, are highly siliceous. It was hoped that by a closer
examination of certain areas, dolomites suitable for the production of dolomitic lime,
or for use in the wood-pulp industry, mlght be found. The results of this exammatlon,
however, were negative.

There are a number of exposures of dolomite, plobab]y of Beekmantown age,
about 3 miles east of St. Tlizabeth, Joliette county, to the south of the road leading
to Berthier. The old quarry on the property of Mme. Ovide Farland was regampled.

In a previous report the analyses quoted were obtalned frem “hand samples,” hence

it was deemed advisable to secure more representative “average samples.” Sample- 1
was taken from the upper bed; which is about five feet thick. This stone is light bluish-

grey and of very fine texture. Beneath this occurs a layer of almost black spathic -
material, represented by sample 2. It is irregular in thickness, varying from two feet -

to almost nothing. Underlying this are heavy beds of a light brownish-grey, fine-
grained, porous dolomite, closely resembling that which occurs near Carleton: Place,
Ontario. Sample 3 was taken from these lower beds which are exposed for a thick-
ness of about six feet. Many exposmes in the vicinity were examined, but no pure
dolomites were encountered.

Sample Number. 1. 2. 3.

Insoluble siliceous matter.. ., .. .. .. .. .. .. 704 500 1275
Terric oxide.. .. .. .. .. . oo ot oh ae e e 0-81 113 081
Alumina,. .. .. e e e e e e e e e e 167 015 099
Caleium carbon'tte* e e he e e e e e e 56°19 60°86 6839
Magnesium carbona.teT~ e e e e e e e e 33:76 - 30:60 1576
© s HEquivalent to Hme.. .. .. .. .. .. .. .. .. 3147  34°08. 3829

T Equivalent to magnesia,. .. .. .. .. .. .. 16°14  14°62 7°52

Exposures of rock were examined at -various. points along“the river I/Assomption

for several miles above Joliette. Such dolomites as were seen were decidedly impure, ~

thercfore 1o samples were taken for analysis.
On a previous visit, in" the neighbourhood of Phlhpsbmg, Mls51squ01 county,
samples of dolornites which contained upwards from 7.8 per cent silica and insoluble

o

4
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matter were sccured. A further examination was made, and the two following samples
were taken from what appeared to be the purest beds:— .

Sample Number. . 4, 5.
Insoluble siliceous matter.. .. .. .. .. .. ce 4. oee e oas 1478 4°58
Ferric oxide.. .. .. .. i. oo L o an le es el Ll e 0°96 032
Alumina.. .. 1°44 1°08
Calcium c'ubonmtc"‘ te vk ew se s e as e s b s e 50°12 53°70
Magnesium cmb(_m'tte, R 32712 38°18
* guivalent to lime.. .. .. .. .. o0 o0 ol v v e e 2807 30707
T Equivalent to magnesia.. .. .. .. o0 o0 0l e . 1535 18°25

These samples were taken along a ridge on lot 4, West Parish, St. Armand town-
ship, Missisquoi couuty, to the southeast of the village of Philipsburg. Sample 4 repre-
sents a dark Dblue, fine-grained dolomite whieh is exposel over a considerable area.
Sample 5 represents a fine-grained, light grey dolomite lying inmmediately. to the cast
of the foregoing.

Sinee the first report on this distriet was pubhshed1 the Canada Carbide Company,
Limited, has opened a quarry on the farm of E. H. Morgan, lot 2, range IX, Stan-
bridge township. The quarry is between 600 and 700 feet long by about 50 feet wide.
A spur line from the Grand Trunk railway serves the quarry. Drilling is done by
tripod stéam drills. From the quarry floor the stone is hoisted by means of a travelling
cerahe and Joaded direetly into railrond ears. In June abont forty men were employed
in this quarry.

The stone is a very fine- nrameo' dark 0'1'ev, high eulemm linestone, of exeeptional
purity.?

Near St. Vineent de Paul, a quary is, bemn opened, and a very large fmd well-
eqmpped crusher plant is in eourse of eonstruetion by the Lauiin and Leiteh Engi-
neering and Construetion Co., Litd. Their works are situated on the south side of the
Montrenl-Quebec braneh of the Canadian Pacifie railway, about onc mile west of St
Vincent de Paul station. At the time of my visit, work had not progressed sufficiently
to enable samples to be taken, The stone is similar to that in N. Brunnet’s quf\rry,
w]neh is situated a short distanee to the west. .

ONTARIO.

The main part of the investigation of the Hinestones of Ontario was conducted in’
1914, but at the close of the field season a nummber of seattered deposits of more or
léss importance remained to be visited. These were examined during 1918, and a few
points were revisited for the purpose of obtaining additional information.

Lanark County.

Sample 6 is an average taken from extensive exposure of a very coarse-grained,
white, erystalline limestone, on lot 29, con. VIIIL, North Ehusley township, near Otty
lake. About ten years ago this stone was used for ime burning, but in reeent years
no quarrying has been done.
On lot 3, eon. IV, Bathurst township, a small pot kiln has been built recentl,v by
Robert: Tysiek.. No quarry had been developed in the hte summer, but large exposures

1 Mines Branch Summary Reports, 1914 and 1915.
2.For analysis see Mines Branch Summary Report, 1914, page 44, sample 72.
'8 Mines Branch Summary Report, 1914, page 40. .

@
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of ~coarse- gmmed crystalline limestone, exist close at hand Sample 7 was obtained -
from an opening on the roadside, where stone had been quarried for road work.

N

Sample Number. . 6. 7.
Insoluble siliceous matter.. .. .. ., .. .. o0 oL e o e s 150, _ 200
Ferric oxide.. .. «v ve o0 ve vu o0 o e v e a e e 0°25 0°20
Alumina,. ., 015~ 0°20-
Calcium carbonate* b en ws e e e sa e e e e e 89+23 L9172
\Iagnesmmea.rbonate. b se s e ih s saiee es e e s .6'80 6°17
* Hquivalent to lime,. .. .. vv v ve o0 w0 us 49°96 51'36 .
_ ,unxvmlent to magnesia.. .. .. .. 0. 0. e el 3+25 2'94 .

H astwus ¢ ountJ

Pre- Cambuan rocks underlie the greater part of Hastings county, extendmg from .
its northern.boundary, southward, to within about 25 miles of the Bay of Qumte, .
where the Paleozoic limestones are encountered. .

Within the Pre-Cambrian area there are many outcrops of crystalline limestone
nnd dolomite. In the majority of cases these rocks are rather impure, containing
tremolite, mica, or other silicates, and, sometimes, graphite. Some outerops show clean
material quite suitable for the p1oduction of lime, or for other industrial uges. Poor -
roads and long rail haul to consuming centres adversely influence the development of
quarries in the northern seetion of the county

_ Sample 8 represents the white marble in the waste piles at the quarries of the
Ontario Marble Quarries, Itd., on lots 29 and 30, con. X, Dungannon township. This
company is in liquidation, and the quarries and mill were idle in July, but were later
reopened, under lease, by the Bancroft Marble Quarries, Ltd.

Sample 9 was taken from an old quarry on the southern outskirts of Madoe, from -
which “plack marble”’ was taken many years ago. The stone is a very dark blue, .
almost. black, very fine-grained Pre-Cambrian limestone, which has undergone very
little metamorphism. The beds, which dip vertically, are somewhat banded, and in -
places carry a small amount of pyrite. The spacing of jointing and bedding planes -

- shéould permit quarrying blocks of fair size.
The boundary between. the Pre-Cambrian and the Palweozoic rocks, which he to
. the south,: crosses the county in a somewhat irregular course extending from Crow
) Jake eastward, south of Moira lake, and along the twelfth concession- of Flungerford
township. Numerous, more or less isolated outliers of Palecozoic limestones are seen
- 10 the north of this line, notably in the vicinity of' Madoc, whele they extend n01th-
- ward beyond Eldorado. d

Along the northern fringe of the Palmozoic the ovexbmden is ]1ght, and 10041
escarpments offer good quarry sites. .

Southward, to the shore of the Bay of Quinte, the 1'ocks are exposed in only a few
places, owing to the heavy overburden of drift. At Point Anne there are extensive
quarries producing crushed limestone and limestone for cement making. At Belleville
there is a small quarry from which stone is obtained for city public works, and some
stone is taken from the bed: of the Moira river for lime burning and other purposes.

In the interior, the only large quarries are situated along the Grand Trunk railway
at Crookston. These are described by Palks in his repo.:t on building stonel They
are at present idle,

Sample 10 was taken from the twenty-foot face of the Gibson quirry, Oroolston.

Sample Number, - -8 9. 10,
Insoluble siliceous maftter.. .. .. .. +. .. .. .. 1°00 2:04 - 316
< Terric oxide.. .. . . s L ceeren a e ae e 081 0°10 .0°15
Alumina,. .. e s e e e e e e 0°69 0°10 005

Caleium carbonate*, . .. . .00 00 T DL sg2e . et sBers
_ Magnesium calbonate, S e e e e s e e 39°06 © B*b1 7°89
* Tiquivalent to lime,. .. .. .. ... oo o0 o0 o 3259 51°40" 49°71
i Equivalent to magnesm e e e owe 1867 0 2:63 377
.7 1Pages 218 t6 220, Report No. 100, Mines Branch. '

260—4
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- Ontario County.

Trenton limestoneis exposed in low cliffs along the southeast shove .of lake Simecoe,
in the township of Thorah. On lot 22, concession I, about six feet of strata are exposed.
The beds are'thin, the thickest being six inches, and there is much shale in the upper

portion. Sqmple 11 is representative of the 10we1 four feet. The ovclburdeu averages.
about ten feet.

Sample Number. o ‘ . 11

Insoluble siliceous matter.. .. .. .. .. .. .. .. . .. 0 e o . 690

Ferric oxide.. .0 oo o0 L0 i td e i v e e e e e s e e s 081

Alumina.. .. 059
Calcium c'ubonate* F O 4 11 :

Magnesium carbonatef.. .. .. .. cees e e e s 0°80

*Bquivalent to Hme.. .. .. .. oL o. .. a. em el e e . 5012

T Bquivalent to magnesia. . Ch e e e ee v e e e e e 0°38

Between this oceurrence and Lake Ouitario no exposures of limestone were observed..

Wellington County. - (’ A o

The plant of the Elora White Lime Company, at Flora, was revisited. At the-
time of my previous visit this'plant was undergoing alteraticns A Shaffer continuous:
hydvator has been installed, and the battery of kilns increased from four to five; the:
new kiln having a capqéity of from thirteen to fifteen tons per day. A lower eut is -
being made in the quarry, with the object of securing stone of more uniform quality *

" and freer from ealdite inclusions. Number 12 is o sample of the upper loose beds of’
the old workings in which there are many small cavities lined with caleite erystals.
" Sample 18 represents the blue béd near the old floor of the quarry. Sample 14 was:

taken in the new pai't of the quarry and represents the upper four feet of the néw
face.°

Sample Numbe1 ' i2. 13. 14, 16.
Insoluble giliceous matter.. .. .. .. .. 120 - 1-80 110 .7 0°20°
‘Ferric oxide:. .1 . ,. .. .. oo L0 . 035 0°30 0°30 0°40
Alumina, . o e e e 006 . 0°10 0°7:0 0°20
Calcium carbonate' e e e e e 5710 5246 5460 57°10
Magnesium earbonatet.. .. .. .. .. .\ 4045 43°48 43°16  42°02
Alkalies.. .. e e e e e e e s 046 n.d. nd." nd
/Combined Water. . .. «v wv v wu o s . 020 nd - nd nd:

*Hquivalent to lime.. .. R 31-99 29-39 30-59 31.97
- tEquivalent to magnesia.. .. .. .. 19.34 20-79  20-64 20-08

"Sample 15 is representative of the lower six feet in the quarry of J. L. Maloney,”
situated on the south side of the Canadian Pacific rmlway, about one-half’ mlle west”
“of Pushnch statlon.

meoln C‘ountg/
Durlng 1918 the Imperml Mumtlons Board obtamed stone from the old Glbson

quarry,? on lot 14, concession VI Clmton townslnp Sample 16 is representatlve of .
the stone from this quarry. .

Sample Number. - o S 186.

Insoluble ‘siliceous MAtEr. . .. .. L. .t vh ee e e e e e 040
Ferrlcoxlde......................‘..........:... 0°48 »
Aluniina.. .. 032 '
Calcium carbonate* e e et e e e ee e ee eh e as e e e 5425
Magnesium carbonatef.. .. .. .. . .. v s i e e ee e e 42-16
*Hquivalent t0 HMO. . th cv vt e th v en te ee e as e ea e 29-38

- {Equivalent to magnesia.. .. ..... PO 11 X: 1

1Sce page 36, Mines Branch Summary Report, 1917, o . : -
2 Ses page 37 Mines Br'mch Summa,ry Report 1017 '

’



13

. SUMMARY REPORT ‘ .. =B

SESSIONAL PAPER No.'26a

I

"(a,) INVL‘STIGATION OI‘ GRA:PHITL’ AND THE GRAPI-IITE INDUSTRY
- (b) MICA FOR CONDENSER PLATES,

HUGH S, SPDNGE

Graphite.

The preparation of the report on graphite—commenced last year—was continued,

and many of the mines and mills revisited in order to collect additional data.

‘Several new properties in process of development were visited, also 4 number of manu-
facturers of graphite products, both in ‘Canada and the Uer,ed States, The data
collected have been embodied in the writer's report “ Graphite” which is to be pub-
lished by the Mines Branch, and which will shortly £0 to press.

. While little activity was shown in the glaphlte mining 1ndust1y durmg the war
period, there ave, at the present time, signs of a revival of interest in the possibilities
of Canadian graphite. The concentration of flake glafjhlte ores hag always been”
attended with many dificulties, and the mill methods in use have proved so inefficient
—VWoth from the point-of view of the g'lade of product made and the cost of produc-
t10n~that few operators have been able to- work at a profit. As a result, the record

of Oanadian graphite has, for the. most part, been one long series of failures; nqt- _
withstanding the fact that Canadian flake ores compare favourably with“any on the -

American contment and that fal lower grade matemal has been wo1ked cmccessful]y
in the United States. .

Oonslderable attention hag been. devoted in the past two years to the poss1b1htlcs
of oil flotation for concentratmg graphite, and the results obtained both on an experi-
mental scale and in- actual mill practice have demonstrated that this- method offers.

probably the cheapest and most efficient means of treating graphite oves that has yet .

been devised. The Callow system of oil flotation has lately been installed in several
" Canadian mills, and is under consideration by others. -In addition, there is a “progpect
that various abandoned properties, and others hitherto undeveloped; may be opened

up; oil fotation being the concentlatlon method to be followed. Many of the flake

ore deposits—more particularly the gneissic bands of the Buckingham district, Pro-
vince of Quebec—offer undoubted possublhtles pmv1ded a satisfactory method of con-
centration can be devised. -

) Mica. »
During 1918, the Tmiperial Ministry of Munitions, being-confronted with a short-

_age of high grade mica suitable for magneto- condenser plates, approached the Cana-
“dian Government with a view to ascertaining Whether supplies of such mica were

" pbtainable from Canada. »In response to this inquiry, the Mines Branch transmitted—- '

thréugh the Imperial Munitions Board—samples of mica representative of the grades
. procurable. from ‘Canadian deposits. The sheets were tested for  their. dielectric,
strength by the Imperial authorities, and a report on the results obtained was 1ecelvcd

. by .the Mines Branch. The report submitted showed that certain of the samples——'

notably those from British Columbia——were elmnently suitable for the purpose indi- .
cated. An endeavour was made to interest owners of mica mines and claims. with A
view to obtaining supplies, but before any further action could be taken, a notifica-
tion was received from the British Government, intimating that owing to lack of
bottoms, the. project of securmg mica supplies from Canada had been abandoned

26a—43 : , cL el
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III.

SILICA AND \loULDlNG SAND RESOURCES OF EASTERN CANADA
AND SALT IN NOVA SOOTIA

‘By L, Heper Core.

The investigation of the silica and moulding sand resourees of eastern Canada
was continued during the field season of 1918. On April 2, at the rvequest of ‘the
Tmperial Munitions Board for data regarding deposits of silica in Quebec suitable
for use in ‘the manufacture of ferro-silicon, I began a special investigation of the
silica deposits located in the vieinity of Notre-Dame-des-Anges, and in the Kamouraska
district on the south shore of the St. Lawrence, about 70 miles northeast of the city
of Quebee. A special report on these two districts was prepared, and handed to the
Imperial Munitions Board, and the owners, immedidtely on my retwrn to Ottawa.

In continuation of the regular investigation, I ploceeded on the 10th of June to
examine the area lying to the north of the Ottawa river, between Buekingham and
Montreal; and then, until the middle of August spent the time visiting silica 'and
mouldmg sand deposits in southern Ontario in the district west of Ottawa.

Ou the 20th of August I went to Fort William to examine the siliea oeeurrences
in that distriet, and also took a short trip up the Wolfe river from Dcrion station, 60
miles east of Port A1th1n, where I sampled several rocks in that vicinity to determine
their" sultflblhty for building stones. On my retwn trip, some. quartz and quartzite
deposits in the Gemgnn Bay and’Sudbury distriets were examined, as well as locali-
ties in the vicinity of Cobalt. N

On'the 2nd. of Oetober I proceeded to the Maritime Pwvinces, and speut three
weeks investigating 'some siliea sands and mouldmg sand depos1ts in New' Brunswml\
and Nova Scotia. -

_The field work ended on the 31st of Octobel

'PRFLIMINARY REPORT ON TI{E SILICA DEPOSITS OF EASTERN CANADA.

The silica depos1ts of Canada have not been explolted to any great_extent in the
past, and it is only within the last few years that any systematic investigation. las
been-made of any of them with a view to ascertaining their eeonomic value. The
atteution of the Mines Braneh has been coneentrated on many of the more promising
loealities in which silica deposits are to be found, and eonsiderable data have been
gathered in the field, with the intention of incorporating the information thus obtained
in'a bulletin to be entitled “Silica in Canada” The field work so far accomplished
- inscoxmexion with this investigation lhas eovered the prineipal localities-east of Fort

William. Many of the deposits were determined, in the field, ‘as unsuitable for ‘any
known conmmereial use, but wherever there was the sho'htest possible chance of a -
deposit being of commercial value, samples were taken for further examination in the
Mines Branch lﬂbomtones "A nimber of these proved, on preliminary tests, to be»
ansuitable, hence no further trials of these will be made. Others give plomlse of
Dbeing eapable of utilization in one or other of the many forms in which siliea is applied
" in manufaeturing and other industries. Altogether, over 100 samples were obtained
from representative deposits throughout eastern Canada: eonsisting of vein quartz,
quartzites, sandstones, natural sands, flints, and diatomaceous earth.” In order that
the results obtained may be promptly available the following preliminary report on
'the silica deposxta of ef\steln Canadﬂ is given :—
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’ Silieca. _
.. Silica, sufficiently pure for industrial purposes, occurs in the following forms:—

(a) Quartz crystals, - ) -

-(b) Vein quartz, . 4 ; .

(¢) Flint.- B . ' R

(@) Quartzite. - o S ! _ L

(e) Sandstone. - D : ST
. () Sands. . . : : R

'(g) Diatomaceous ealth S =

The utilization of silica in many 1mportant mdustnes ig varied, and each mdustry
requires the material in a particular form. Thus silica obtained from any of - the
above forms of occurrence will be best suited to a particular use. The selection of any
rgpecial form of silica’ will also depend a great deal on_ the local conditions, such as
availability, transportation fac1ht1es, ete.

The more important uses of silica, and the 1equ1rements of the several 1ndustr1es ‘
will be dealt with at length in the final report hence will only be enumerated- here
The principal industries employmg silica in one form or another are:— : '

(i) Glass industry. ' - (vi) Manufacture of ferro-silicon.
. (i) Pottery industry. (vil) Manufacture of carborundu,m’.'
(iii) Enamelling industry. (viii) Manufacture of silica brick, : L
(iv)- Paint industry. - . (ix) Manufacture of sodium slllcate. =
(v) Smelting industry. .~ (x) Steel foundries,
S ' Ontario. ' s S

The more important occurrences of silica in the Province of Ontario are in the
form of sandstones, quartzites, and. vein guartz, deposits of which occur in many
parts of ‘the provinece. The main areas Wlll be brleﬁy\ deseribed. 7 . . -

THE ORISKANY SANDSTONE AREA

The O11skany sandstone, the lowest recogmzed Devonian fonnatlon found in .
", Ontario, occurs ‘in' isolated and patchy outcrops in a narrow area running from Fort
Erie westward to the v1cm1ty of Hagersville. The most important development of -
~ this formation is found in the vicinity of Nelles Corners, where it outerops over several
Square miles in the townshlps of North Cayuga and Oneida in Haldimand county. In
this area the beds vary in thickness from 1 foot to 20 feet,-and rest on dolomite.
There is usually very litile st11pp1ng to be done to expose the beds which are lying
“horizontally, The rock itself is usually massive and coarse-grained, easily friable,
and the colour ranging from a créamy white to yellowish. The friability, and high -
~ silica content of this rock, has led 'to its exploitation as a silica sand; and one com-
. pany, already, has a plant in operation on lot 49, con. 1, tp. Onelda and another com-
pany is contemp]atlng the erection of a plant nearby, . : co

~
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of samples taken, and material analysed

B — 1733 . 1739 1740 1741 1742 1826 1827
Silica (SlOz) ............... 8794 9878 - 9420 7920 9259 9360 8945
Iron oxide (Fean) ......... :1b ‘17 ‘41 *49 '18 *28 24
Alumnina (Al:Os)... . 54 09 -39 1 08 22 ‘06
Lime (Ca0).... ..oovvinn, e e 04 2°80 10°20 {.......... 2:10 4'20
Magnesia (Mg0).. F 10 {7 N T A *22 29
Calcimn carb. (0:1003) 587 [ Y BD9 i .
Magnesium carb, (Mg(”Os) 1.5 T P O 1) S P T
Loss on lgmtmn N 29 "42 2'00 800 27 1°70 420
Totals. ........... 9523 | 99°60 | 99°80 | 9976 | 9722 | 9817 | 0544
1738. iﬁun of pit (L\lﬁ:’ashed). Oneida Lime Co., Nelles Corners, Ont., lot 49, con. I, tp.

"Oneida, Haldimand co.

1739. - From outcrop gust north of mill (unwashed)’ " Oneida Lime Co., Nelles Corners, Ont.

1740. " Crushed aud washed sandstone as shipped from mill of Oneida Lime Co., Nelles
Corners, Ont. i

1741, Material washed out of crnshed s'mdstone 'md at mesent allowed to' go to wastc

"Onelda Lime.Co., Nelles Corners, Ont,

1742, 1"10m north gide of quarry to east of mill (unwashed),
Corners, Ont.

1826. ' Sandstone (unwashed). North eud of S.W. i, lot 49, con. I, tp.
mand, Ont. Consolidated Plate Glass Co.

1827, Sandstone (unwashed), Average sample from the south %4 of lot 4, comn,
Oneidd, and N.W. & of lot 46, con. 1 N., tp. of Noxth Cayuga Co. Haldimand, Ont,

Oneida Lime Co., Nelley
(jf\eida, Co, Haldi-

I, tp, of
These rocks cmry a considerable mmount of lime as a bondulg material, and as
¢an be seen from the above analyses the material from different parts of ‘this arca
vary considerably in composition. The ease with which the material can be crushed,
to a sand, and the possibility of removing nmuch of the impurities by washing, serve
-to -increase the silica content and to nnke the material suitable for some of the s1hcn
" nsing industries.

To the west of Hagersville, Ont., there ave sandstone beds exposed on the farm
of 8. W. Winger, on lot 6, con, LIV tp. of Walpole, county of Haldimand. These
beds are very similar in-appearance and structure to the Oriskany sandstone near
‘Nelles Corners; but they are classified by C. R. Stauffer as being the Springvale sand-
stone of the Onondaga series. _ ‘

_in the field just north of Winger’s barns, and analysed with the following results:—

— S0 Fe:Os AkOs, |  CaO MgO | o [0 | ot
1828, . cvon .. " 98-30 " 24 36 40 | e 20 | 9950

To the east of Port Colborne Ont on lot 13, Lakc Ene flont Beltlo townsh]p,
there is a liméstone quarry owned by the Standard Crushed Stone Co. Restine on top
of the limestone in this quarry as a 93-foot bed of siliceous material which is prac- .
tically a flint. A sample of this nmterml was taken and analysed:—

A general smmple was taken from the face of the ridge .

. 0, . ey B Loss ‘ )
SlQ_ B EaOa Al:Os CaO MgO on Tgnition Total
1820........ . 85-35 52 ()S 5-40 - 46 5-30 077

1The antlyses throughout this summary were. m'xde by either Mr.

Thompson, of the Mines Branch.

. W. Baridon or B, A,
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" This material is too-high in fluxing impurities to be suitable for use in the pottery .
industry, but is of interest, because this bed occurs at other localities in this area and
it is possible that other outerops where the material is purer may be found..

MILTON AREA.

There ig a band of whitish-grey sandstone in the Medina formation in the vicinity -
of Milton, Ont., running north to Forks of Credit, which has an average thickness of -
about 1% feet. This material is well exposed in the: quarry of D, Robertson and Co.,.
on lot 8, con. VII, township of Nassagaweya. The sandstone is very fine-grained, and
* rests.on shales, and is capped with a considerable thickness of beds of limestone. ‘The
material is very irregular in composition, but an average sample was taken for
analysis :— : . .

— I Si0s ‘ Fe:05 ) ALOs Ca0 l MgO | fooition| Total - .
1833.......... l T 91090 { L) ‘ 3-65 1.70 -22 I -90 i - 98-82

THE PORT-ARTHUR AREA.

The distriet in the vicinity of Port Arthur contains numerous beds of sandstone’
of Keweenawan age, which are more or. less friable, and whicli range in colour from
lark brown to creamy white. Only a few exposures could be visited in the time avail-
able, consequently, although the samples taken were from the creamy white variety,
it is possible that localities will yield a rock freer from impurities than the samples
analysed. ) a '

. o - .|t Loss
—_— SiOa2. Te)0;. AlLO,.- Ca0. MgO. on Totals,
- . Ignition. :
91-30 ‘32 4'08 1°90 ‘72 1-70 100+02 -
92:40- 64 ‘16 240 ‘61 200 9821 -
8100 ‘89 931 320 1:26 240 ,98:06

7

1835, Sar;dstoné‘ (unwashed) , from the property of Maicolm ‘Watty on the ‘Wolf river, 7
miles north of Dorion station, a point on the C.P. railway, about 50 miles east of Port Arthur,
Ont. : '

1837. Sandstone (unwashed) from Simpson Island quarry, Lake Superlor, Ont. S:ample ’
obtained from stonecutting yard, Port Arthur, Ont. ;

.1842. Sandstone (unwashed) from quarry near entrance of. Black bay, Ont., approximate
location being,86° 31/ 05” longitude and 48° 33/ 107 latitude. .

) THIE GEORGIAN BAY AREA. .

In the territory lying to the north of the Georgian bay, thete are extensive deposits
of massive quartz and quartzites, which run high in silica, and whick are suitable for
.the manufacture of silica brick, ferro-silicon, or as a flux in the copper-nickel smelters.
Already the quartzite from Killarney is being quarried for ferro-silicon manufacture;
and the quartzite ocetirring in the vicinity of Bellevue station on the Algoma Central

" railway, north of Sault Ste. Marie, is being utilized by the Algoma Steel Corporation,
+ for the manufacture of silica brick. Quaitz from the vicinity of the nickel deposits.
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of the Sudbury re°1011, is being used as ﬂu\ in the smelters. | Samples taken analysed
as follows :— . .

: ’ Loss
—_— Si02. Fei0a. Al:Os. CaO. MgO. on Totals.
: . -1 Ignition. |
96°80 41 160 | 100 *36 ‘30 100°47
98°20 49 61 °70 29 20 100 49-

A.sample of calearcous sandstoune was also obtained from the Quebec shore of
Lake Timiskaming, directly opposite IHaileybury, Ont., and analysed :—

. * Loss
—_ - Si0,. Fe.0;. AlOs. Ca0. | 'MgO. .on Total.
- . - Tgnition.
1841........ P 41°15 1-05 8§15 | 1650 6-01 2540 6726

This sample was taken from the rocks in place on the shore, but I have been

informed that on weathering, this material becomes white, aud that when the water

. in the lake is low, the sandy beach at this point is composed of a, very pure white sand.
A mml\etable material mlght be obtained by dredging.

t

THE QUARTZ OF THE ARCHZBAN AXIS.

-The area in lower Ontario, in which the ancient crystalline rocks may be found,
lies to the eastward of a line from Kingston to the Georgian bay, and west of a line
ruing from a point on the St. Lawrence river west of Brockville, in an irregular
manxer to the Ottawa river near Arnprior. Through these erystalline rocks many
deposits of quartz are found associated with feldspar and a number of these were
sampled as well as several quartzite deposits in the same area. The results of the

analysm of these samples are as follows:— . . ’ )
Number, - Si02. | Fe:0. AlOs. Ca0. - MgO. | Losson | Totals.
: o+ . Ignition. | "
9435 174 256 20 ‘14 ‘560 9949
9410 ‘45 .70 2'10 94 © 60 ] 9889
9870 - 32 33 ‘40 none. 20 99-95
99-16. | - 24 0L | 50 none. «°05 [ 999
99-30 |- ‘14 ‘01 ‘10 trace. *26 99-80
9920 ‘10 03 120 ‘none. | - 22 99°75
9926 |. - -08 Lot02 8 05 none. *20 99 60
9800 ‘17 ‘18 ‘85 | none. 40 ° 99°60-
99-16 i B S | ‘30 |. trace. ‘15 100°10
98°30 © 16 ‘04 - 55 none. 40 | . 9945 ,
-97°72 *32 -{. 108 none, ‘32 ‘38 99:82 - .

1726. Quartmte fxom the south % of lot 22, con II, tp. of thabethtown Leeds co., Ont.

- 1810. Quartzite from ND % of property owned by 'I‘ B. C'lewell L'mal]\, Ont., sntuated
1% miles N.W. of Clyde Forks station, Ont. ‘
‘1811, Quartzite from the S'W. % of broperty gwned by T. B. Caldwell, La.n'u'k Ont., sxtuated

1% miles N.W. of Clyde Forks station, Ont.
1818. Quartz from lots 12 and 13, con. VIII. tp. of South Sherbrooke, Lanark co., Ont.
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1819. Quzutz from property owned by Rmaldo MecConnell, lot 6, con. VI, tp. Southh Sher-
brooke, Lanark co.,, Ornt.

1820. Quartz, south % lot 9, con. IV, tp South Sherbrooke, Lanark co., Ont. N

1821. Quartz from lot 16, con. XI, tp. of Portland, Frontenac co., Ont.

1822. Quartz from west 3 lot 16, con. X, tp, of Portiand, Frontenac co., Ont. .

1824. Quartz from the east % of lot 5, con. X, tp. of Madoc, Hastings co., Ont. R

1825. Quartz from lot 8, con. IV, tp. of Elzevir. From the east bank of the Moira river
just north of Actinolite, Ont.

1859, Quartz, lot 22, con. II, tp. of Dungannon near Turiff station, on the C.0. railway,
branch of the C.N. rallway, about 75 miles north of Trenton, Ont.

The material from : any of thiese depos1ts is of sufficiently high grade to be utlhzed
for the manufactmc of fer1o~s1hcon, or in the pottery industry.

THR POTSDAM SANDSTONE AREAS

Along the eastern flank of the Archman Axis, numerous beds of sandstone, of
- Potsdam-Beekmantown age, ave to be found. These beds exhibit great diversity im
character, and irregularity in bedding. They are seen as scattered and isolated. out-
crops from the vicinity of Brockville to Westport and throughout the district north
of Kingstén; also along the Rideau lakes to Smith’s Falls and Perth, and northward )
to Carleton Place.and Almonte. An isolated ocecurrence of some extent is also to be’
found in Nepean townshlp These deposits of sandstone may be tenftatwely grouped
under the following areas:— .

KINGSTON AREA

In the v1cuuty lying between Kingston . and Gananoque, on . the St Lawrence
river, and running northwest to Sydenham, there are numerous outcrops of Potsdam
sandstone, which were examined; and in a number of cases were found to be fairly
white, and uniformly free from iron stains. In several of the outcrops sampled, -the
white beds were of considerable thickness, and could be readily quarued w1thout havmg
an excessive amount of waste matemal .

’ ' WESTPORT AREA.

In the (hstuct arounnd Westport and Newboro, in the townships of North Crosby ’
and South Ciosby, there is an extensive exposure of fine-grained sandstone: In many
places this sandstone is badly stained with iron oxide, but a number of outerops were
noted and sampled, in which certain heds appeared comparatively free from impuri-
ties. This material crushes readily to the natural grain of the sand, Whlch is between
the 16 and the 100 mesh., .. .

- PERTH—-—SMITH’S FALLS ARBA.

In the nelghbomhood of Perth, and between Perth and ‘Smitl’s TFalls, ‘another
sandstone area was visited. The iron stained beds noted in the Westport area are
- also to be found in this area, and the white beds are also present, although they are
not so numerous nor so thick. - ) ’ )

NHEPEAN ARRA,

About 9 or 10 mlles to the west of Ottawa, a number of - quarrles have been
operated for a considerable tlme, producmg building stone ‘and paving blocks. The
waste material from these quarries will average.about 95 per cent silica ;. and in certain

beds. a white rock can be obtained which crushes readﬂy into sizes suitable :for the -

manufaeture of glass.
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_ Dhe’samples obtained from these several arcas were analysed with the following
results i—

Numbe,, 'SIO,. ) Fe,0,. | . ALO,. CaO. MgO. |, IIé(;lsihtion. Totals.
97°01 18 81 25 ‘19 )= ‘74 9918
9740 ‘39 121 07 ‘14 50 9971
97°91 ‘19 80 ° ‘14 12 35 9951
9847 ‘17 25 40 ‘09 : 9967

- CaCO, MgCO, |[(H,O 105°)
9535 127 2111 2:86 . ‘39 10022
9776 ‘60 o4 19 .34 - b6 9999
98567 . ‘16 .38, 34 21 49 100'14
9800 119 16 40 none, 1'10 9985
98°50 28 - 34 28 RS § 42 9993
98°77 *20 - 06 tr. - ‘04 ‘19 9926
9880 12 '18 none. none. 40 T 9950
0664 ~B7 2:08 ) none. ‘10 9984

All these analyses were made on the crude material.

1719, Sandstone, Leeds co., Centre of lot 8, con, "SfII, tp. of North Crosby, Ontario,
1720. Sandstone, Leeds co., lot 15, con. I, tp. Crosby 8., anad lot 29, con. V, tp, Bastard, Ont.
1724. Sandstone, Lanark co., south % lot 11, con, VIII, tp. of N..Bnréess, Ontario.
1725, Sandstone, Lanark co.,, south # of lot 26, con. X, tp. of N. Elnsley, Ontario,
1727. - Sandstone, Leeds co,, from cliff on.shore of St. Lawrence river, on S. 3 lot 36, con.
1, tp. Blizabethtown, Ont. )
1728, Sandstone, Frontenac co,, lot 19, con. X, tp. of Loughborough, Ontario,
1731, 'Sandstone, Frontenac co., lots 9 and 10, con. VII, tp. of Loughborough, Ontario.
1732. Silica sand, Frontenac co., lot 10, con, VII, tp. of Loughborough, Ontario.
1735, Sandstone, Frontenac co., north § lot 16, con, VII, tp. Pittsburgh, Ontario.
" Sandstone (salmon colour) north § lot 16, con, VII, tp, of Pittsburgh, Ontario.

1747,
1753, Sandstone, Nepean Sandstone Quarries, Ltd., South March (Carleton Co.), Ontario.
1809. Sandstone, from property of J. Menzies, Pertl, Ont, on the north bank of the Tay

cnnal, 1% miles east of Perth, Ontario.

Quebec,

Silica is also found in the Province of Quebec in deposits of sandstone, vein quartz
. and quartzites. ‘The principal deposits are t6 be found in the following areas:—

"POTSDAM SANDSTONE AREA IN SOUTHWESTERN QUEBEC,
. ‘ AN

The Potsdam sandstone whicl is so largely developed near the New York border,
between Huntingdon and Hemmingford, as well as along the St. Lawrence and Ottawa
rivers, is in many places fairly free from iron oxide. The grains of the rock are-small,
and, in most cases, the material crushes real.dily. The best exposures with reference to
transportation are to be found in the vicinity of Beauharnois, Melocheville, Oascades
point, and in the area lying between the St. Lawrence river and Lake of Two Moun-
tains. North of the Ottawa river, a number of outerops are conveniently situated with
reference to the several different railways: notably those at- St. Canute and St
Qcholastique. Material from these deposits hias been nsed in Montreal and elsewhere
for the manufacture of bottle glass; for steel foundry worls; and for furnace linilxgs.
A number of samples were taken from this area and analysed:— o
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_ Number, $i0n || TFeOr | ALOn | CaO. | MgO. | Iléiﬁizibn. . Totals.

1704,.........] 8770 | - o a4z | % 94 |, 13 93-68

17051 9648 |- 66 .32 20 | a0 | 20 98:06

U see2 65 373 | ‘% 15 69 9530

9312 81 9-57 29 20 35 97-97

96:56 29 90 10 :12 +19 98°16

97-54 24 28 10 10 14 9340

6590 49 111 11-00 612 1500 9962

94°80 40 10 160 36 30 9746

89°70 66 545 2'10 48 80 99'18

9708 39 55 18 20 31 98-66

.......... 9825 16 7 70 = 3 | - 99:63

i esor 36 10 103 o7 ‘32 99°14
.......... 9920 ‘48 - 07 05 none. ‘20 100°00 - -

.......... © 9940 105 2:95 50 .99 70 | 9789

......... 94-40 105 1766 100 - a8 40 9869

1704. Sandstone, Huntingdon co., Covey ~Hi11, Que on the farm of Chas “Brisbin, % mile
to south of east.and west road.

1705. Sandstone, Huntingdon co..”on main road between Hemmmgford and. Vicars, Que.,
T -miles west of Hemmingford.: Quebec. i

41706, - Sandstone, Huntingdox-co.: on east and West road about one mile west of Maritdna
‘Quebee, on farm of Joseph XFoyer. -

_ *1707. 'Sandstone, Huntingdon co. Franklin Centre, Quebee, from bottom of east branch of '
Ontario creek just north ‘of bridge.

1708. Sandstone, Chateauguay co., on north aml south road 4% mlles south of Ormstown,
Quebee, s @ . .

1710. Sandstone, Huntmgdon co., on east and west road 2% miles west of road frorr;
Hemmingford to Barrington, Quebec.

- 1711, - Calecareous, sandstone, on road to Mitchell’s Corners, 1 mile east of St. Armand .
etatmn, Quebec . -

1712, Silica sand from the farm of G H. Brooks, lot 6, in the 3rd range of Russelltown,‘
. Chateauguay co., Quebec,

1718. Silica sand from the farm of B. Roberts, 2% miles west of Russelltown, Que., on the
road to Stockwell, Que. *

1714, Sandstone; Beauharnoxs co., from qua.rry of Montreal Sand and Gravel Co., Meloche-
ville, Quebec.

1715, Crushed and wasghed sand, Montreal Sand and Gravel Co., Melochevﬂle Que.
1760. Sandstone, Beauharnois, Quebec, from the farm .of W. H,, Roberts.
1815. Sandstone fromn the Stinson-Reeb quarry, St Canute, Quebec .

1816. Crushed sandstone as it comes from the quarry of the Cascades Silica, Produets Co. ,’
Cascades Point, Que. .

1817. Washed slhca sand as produced by the Cascades Smca Products Co., Cascades Pomt ’
EI ’ 4

A study of these analyses shows that the samples from the southern part of “the
“area run rather }igh in ‘alumina and iron for commerecial nse. Number 1711 is.a sand-
“stone w1th well 10v ndod grains embedded in a caleareous bond. :

' !
BUCKINGHAM AREA. . .

{  In this area are included the outerops of Potsdam sandstone occurring in the"
‘vicinity of Tast Templeton, the quartz associated with feldspar from the Lievre -River
digtrict; and the quartzite associated with the kaolin from the property of the Oana-
‘dian China Clay 'Co., at St. Remi &’ Amherst, Que.

~ The sandstone occurs as a promment ridge near the Canadian Pacific rallway line
‘running from’ Ottawa to Montreal. It is iron-stained in many places but is readily
‘erushed and it is possﬁble that it ean be washed to a falrly clean and pure product
The quartz of this area is found associated with feldspals in numerous small. outerops’
“on many l)f the farms of theé Llevre distriet. It is belng quarrled in the w1nter by the'

s ;
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farmers and sold to the Electrie Reductmn Oomp‘my at Buckingham, Que., where it is

-utilized as a flux in the preparation of phosphorus.. .

On the property of the Canadian. China Clay Co., St. Remi d’Amherst, Que., the
wall rock of the main kaolin deposit consists of a highly shattered quartzite, carrying
from 5 to 12-per cent kaolin in the fractures. This material is capable of being_ washed
to a sand which runs over 99 per cent silica. - -

The following samples were taken from this area and analysed :—

S = | s Fe:0s. | AlOs | "Ca0. | MgO. ’IngSi;igg. Totals.
1861, ST C 9875 ‘56 ‘24 | none, 15 920 | 9990
1810, T 9900 U S T 15 | none. © 20 | 9990
1764, .. 00 vee iy S 46°30 46 *1°49 20 traces 110 9953
114, PRI "1 99-00 32 | 19 09 | . trace. 20 | 9982

1861, Sandstone (un’washed) from the property ownedeby Mr. Bilsky a{ East Teﬁpleton, .
Quebec.

1812, - Quartz from the stock plle in.the ymd of the Electric Reductxon Co., Buckmghzu‘n _
Quebee. © (An aver'tg‘e mmpie of the qualtz found in .association with feldsp'u' in the Lievre

River district.)
1754, Qumtzxte (unw’tshed) from the  Canadian China Ciay Co St. Remi d’Amhex st, Que

1814, Washed sand from the Canadian China Clay Co.,.mill at St. Remi- d’Amherst, Que.

5

NOTRE-DAME-DES-ANGES AREA.

Dr J. Austin Baneroft, in his report to the Quebec Depmtment of Mines-in 1913
on the «reolorry of the Notre-Dame-des-Anges ldlstrlct1 mentions the occurrence of
geveral areas of Grenville quartzites which might ‘be suitable for use Where a high
grade silica rock is 1equ1red -

Two exposures’ in: this locality were exammed

Lots 5 and 6‘ C‘on. I, 8.W., Tp of G‘hamgny, Not) e—Dame des- Aﬂges, Que

Sample No. 1807 was taken on this property from a massuve bed of quartzite whmh
outerops at the base of the hill on the north side of the Batiscan river. It is covered
with a sandy drift at the top of the hill. ‘The rock is massive, very compact, and
fairly uniform throughout. Bands of biotiteschist run through the depos1t in places,
but these are clearly defined and only of limited width. A working face of 25 feet
could easily be developed in thls deposn; An analysis of th1s rock gave the followmg ‘

_ results :—
— 0. | FoiOu | ALO | CaO. | MgO. | P fooon ;‘otai.f
1807 eeenee. 9767 ' k) 1*93 -13A as | o | oa | o0

Lot 1 Con. T/' SW Tp of Montaubas, and Lot 1, Gon T’ NE’ Tp of Monta,uban

N otre-Dame des-Anges, Que.

Sample No. 1808 was tnken from.the above property. The qua1tz1tes on these. lots
extend over a larger area, but the ridge does not rise as ‘high as that on the other -
locality examined. ‘It runs gloug the south shore of the river just east of the bridge,

>

1See ’Rebort on ﬁining operations in the Provinee of Quebec, 1915, p. 103,
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" the top of .the rldge bemg possibly 40 foet above low Watel level of the river. The'
rock is similar, with the exception of havmg occasional patches of pure translucent -

quartz. Its analysis is as follows — T ) .-
o 80x | TeiOs | ALOs | CaO. -| MgO. ’ P | st | total
1808, ...l 9746 ‘18 1:09 - 08 M ] +008 22 100°17

The results of the analyses:of the two foregoing samples show that, chemically, "
this material is suitable for the manufacture of ferro-silicen. The probab]e diffculty
of obtaining it free from the included bands of biotite-schist might 1ncrease dhe
expense of preparing a marketable product.

KAMOURASKA DISTRICT.

In the Province of Quebee, between the counties of Levis and Tenusr,ouata, situated
along the south shore of the St. Lawrence, there is a well developed series of quartzite
hills rising, as ablupt dome-like masses above the St. Lawrence lowland, between- the
St. Lawrence river and Midland upland. According to Mr. J. A. Dresser,* these -
quartzites belong to the Kamouraska formatlon, which formation consists of quartzites
and interbedded conglomerates, and is classified as Middle or Lewer (% Cambrian:
These quartz1tes, which are best developed in the counties of Kamouraska and PIslet,
are found in an area appr ox1mate1y 40 m11es in length and 4 miles in w1dth, bordering
the shore,

The quartzites are ﬁne, even-gr amed, and weather to almost a pure whlte They
appear, in places, to be a partially altered sandstone rather than a pure quartzite. In.
the southeastern part.of the district the quartzites contain nodules of dolomitic lime-
stone, which sometimes are as large as 2 feet diameter, the higher grade mater ial being °

-found in-the northeastern part of the area. On this account the examination of the
quartzites to determine their utility for manufacturing purposes was confined to the -
northeastern area in the vicinity of St. Pascal and St. Andre,

From St. Pascal as a centre, a large number of the quartzite ridges were exam-
ined, and five different localities were sampled as fairly representative of all ‘the
deposits. As the question of tr anspor tation with relation to these deposits is of extreme
importance, they will be dealt w11:h in the 01der of their accessibility.

The Pilgrim Islands.

In the St. Lawrence river about 23 miles off the south shore opposite the village of
St. Andre, there is a group of five islands, known as the Pilgrim islands. These are a
continuation of the quartzite ridges found on the mainland, and are composed entirely
of quartzite. From acasual examination the material -appears to be the same on
them all; it was thelefme decided to confine the detalled examination to the two
lmgest

Tha ]}ona leqmm Island,.

The main 1slzmd of the group, called the Long P11g1'1m, is. approximately 21} mll%
long, with an average width of 1,200 feet. The major axis of the island runs approxi-
mately northeast and southwest. A ridge extending the full length rises 100 to 125 feet
above high water level. On the northwest side, the shore is abrupt, and in most'places,

1 8ee Memoir No. 35, Reconnaissance along the National. Transcontmental Railwa.y in
Southern Quebec, Geologlcal Survey, Dept. of Mmes, by J. A, Dresser, 1912,
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the cliff rises directly from the water to 40 or 50 feet above high tide. The southeast
slopo is more gradual, and in several places there is sufficient fairly level ground at an
elevation about 10 feet above high tide on which to erect buildings. Over most of the
island, the roek is bare, or covered only with lichens or moss, and the small amount of
vegetation present consists of seattered patches of stunted evergreens.

The rock, in most cases, is weathered nearly white, but on breaking, the fresh face
appears considerably darker. It is very even in texture and consists of fine rounded
grains of ‘quartz in a matrix of siliccous material. It is compact and hard to break

* with a hammer, but is very br 1ttle fmd when broken in the erusher produces eons1del-
able fines.

Two_large samples, Nos. 1801 and 1802, were taken ‘on thls island, each 1'ep1'esentn—
tive of a considerable area, The analyses of these samples are as follows :—

-— 510, Tea0s, AlLQ,, ‘ O“'O_' MgO, |- P. I];?)S‘il(;:; Total.
1801, ... ... . 98824 |, 24 152 10 T 007 29 100°55
1802. ..... .... : 9777 |0 19 1-27 10 17 "008 A 9979

The Great PiZg?'im Island.

This island is the most northerly of the group. It is approximately 4,200 feet long,
© by 1,700 feet wide, and contains roughly 183 acres. There ave two prominent hills
rising to a height of over 200 feet above high water level, one at eacl end of the island,
having a deep depression between them, with very little level ground. There 1s fairly
deep water avound the island, which i in all other respects 1s snmlm to thc LOJW P1]0'11m
1sland

On viewing this islaud from a distance, one gains the impression that the rock is
whiter than that on the Long Pilgrim island, but this is probably due to the fact that
there is more bare rock and less vegetation. A fresh fractured surface is comsiderably
darker than the material from any of the other localities v1s1ted Sample 1806 was
taken from this island and analysed:— .

-

7

— | si0s | TeOu | AlOn | Ca0. | Mg0. | P | 0SOR ) Total
1806........0h... 98°18 24 1-34 ‘14 145 *010 *46 10061

W1t11 respeet to tmnsportflmon facilities these islands are admirably situated with
relation to the prineipal markets in the Province of Quebec and the Maritime Prov-
inces. Irom Long Pilgrim island, for example, the crushed rock could be loaded
directly into barges at the end of a small wharf, and there would be sufﬁclent W'l.tel at
-high tide to enable them to be taken out to the main chfumel

‘ST, PASCAL DISTRICT.

“Tn: the vidinity of St. Pascal station, there are a number of quartzite ridges, all of
which were examined. The material seems to be very similar throughout. Thice
samples were taken from different ridges in order to get an idea of the purity of the
rock. The ridges are topographically similar to those of Pilgrim islands,- havmg t]lb

" same general direction, and with steep bluﬁ‘s on then northwesterly- suie
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t " Sample No 1808 was taken from a ridge on the property of J oseph Lebris, 32

'miles from Pascal station on the Canadian Government railway. The ridge on ‘this
property rises about 10 feet aliove the level of the wagon road on the southeast side,
and drops abruptly on the northwest, so that a working face of about 80 feet could be
obtained. The ridge examined consists of an area of about 4 acres. The rock is similar -
in appearance to that found on the Pilgrim islands, Its analysis ran as follows:—

<

— ‘ 102 | FexOn | ALOs- | “CaO. ' MgO. P. I.ng?fiiizg. Total.
1803 ............ 95°40 35 1:65 *86 1 75 008 30 99-81
/ Pro}mrty of Arsine Dmpeau, Kamouraska P.0., Que.

: Sample No. 1804 was taken. from a ridge on the property of A1sme Drapeau, 3
miles from the wharf at Kamouraska. This ridge is lightly wooded and rises about
120 feet above the level of the surrounding plain. The general trend of the ridge is
‘parallel to the river. The rock outcrop covers an area of about 6 acres on this property..
The following is the result of the analygis:— -

— 805 | Fex0Os. ‘ AL:Os ’ 010. MgO. Ilﬁf;igg' Total.
1804, et i 9680 l g2 | 113 6o ‘48 t 35 | 9968

Property of Lowis Migneault{ St. Pascal P.O., Que.

“Sample No. 1805 was talsen from the property of Louis Migneaﬁlt, 8 miles south-

+west from the station of St. Pascal. Here, there is a rugged ridge rising abriptly -

‘about 30 feet above the level of the surrounding fields, and running parallel -with the
Canadian Government railway, from which it is about 3 mile distant. - The ridge is
lightly wooded, and extends over a number of farms adjacent to the property examined.
The average width is 100 yards. The rock in the field appeared similar to that from
ithe other localitics examined in this district. The following is 1ts analysis:—

— : ‘ 8i02. 7| Fe:0n. | AlOs | CaO. | MgO. fé‘r’gzig; Total’
180B. .. v, 95 42 49 | 68 (- ‘80 62 ‘30 | 90824

. The results of the analysis of the 8 samples taken from this-district show that the
material from the Pilgrim islands is of very high grade chemically, while from the
field examination it appears to be sufficiently dense to be suitable for use in the manu-
facture of ferro-silicon. Samples Nos. 1803, 1804, -and 4805, run considerably higher
in lime and iron; and lower in silica, and the transportation question for these pro-
perties i8' more ‘serious, due to the lack of cheap water transportation, and the long
Tail hauls would gleat]y increase the cost of marketmg

-
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MARITIME PROVINCES.

_ The silica deposits of the Maritime Provinees consist of natural sand, sandstones,
‘quartzites, vein quartz, and diatomaceous carth. So {ar as known, there have been no
deposits of any of these materials, with the exception of some deposits of diatomaceous
‘earth, worked to any great extent as a source of high grade silica. A number of typical
‘deposits of each class of deposit were visited, and samples taken for analysis.

Prince Edward Island,

" About 6.miles east of Sotuis, P.E:L, a beach sand was obtained which ran well
over 95 per cent SiOgz, very low in iron, but with small (111’111tlt1€s of probably unde-
-composed feldsp'u The beach from which “this sand was taken is, roughly, 11 miles
long, with a maximum width of three-fourths of a mile, and tapers at both ends. The
sand hills are 15 to 20 feet high, so that there is a fairly good quantity of sand available
at this deposit. The analysis ran as follows:—

Si0,. AlOs. FezOs.l Ti0s. { I}InO. i Ole.‘ MgO. | Na,0, | K:O. '122?&82. \'l:otq.l.
95°72 266 010 0'20 001 l tr. 010 .] 045 099 0024 100°4%

It is probable that the high alumina content would cause the snnd ’co be difficult to
melt for a glass sand.

New Brunswick.

I‘1 om the 1’1ov1nce of New Brunswick, sever al silica smnples were obtained. These.
consisted of sandstones and dmtonmeeous eru'th

;S’andston.a Deposits, at Torrybuwn, N.B.

An outerop of sandstone oceurs at tide level, ou-the shore of Kennebecasis bay, to-
the west of Hastings cove and north of Torryburn station. on the Canadian Govern-
_ ‘ment railway line from St. John to Moneton, This outerop rises to a height of about
20 feet, at'a distance of 50 yards from the shore. The roek is exposed about 300 feet
'along the shore, and dips fxppm\mmtely 35° to the southwest,. ‘\To quarrying lms been
done on this outelop ‘
' The rock varies in character in-different parts of the &\p03111es from- a badly
shattered stone spotted with iron staims, through a medium-grained gritty stone fairly
clean and uniform, to a compact, close-grained and very brittle rock, which is prac-’

" - tically a quartzite. The outerop extends about 200 yards back from the shore. Similar

rock ouiterops about one-fourth to one-third of 2 mile iuland. The sample for testing
which was taken from the medium-grained gritty stone at the shore, analysed as’
follows :—

a: L . A Loss on "
— 510 Te:0; A)Os. ‘ CaO. 1\!5;0. Tgnition. Total.,
1860, ..ove e 9595 '49 241 none. none. 165 9950

A sample of creamy white coloured sandstone was submittéd for teéting by Dr.‘
W. J. Wright of the Geological Survey. This material was obtained from-the vicinity
of Hillsboro, and it is probable that it may occur in considerable quantities. The rock
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is very even-grained and friable, will c1ush to a satisfactory gram size suitable, when
washed, for a glass sand Its analysis rvan as follows —

— 8i0;. | FexOs. l AL0s. | CaD. | MgO. I{ﬁiigg. Total. .
S —_ — T
T 9315 "32 138 b tr. 40 100°25

Washing will doubtless mater 1a]]y lower the content of alumina. -

A number of lake bottoms in this Province contain deposits of diatomaceous earth,
Several of these havé been worked from time to time, the most important being at
Fitzgérald lake, about 8 miles east of St. John. There a bed of about 50 acres of
diatomaceous earth has been exposed for exploitation, by drvaining. The average thick-
ness of the bed is stated to be about 10 feet. The first work on this deposit was done
in 1909, experimental treatment being carried on in a small mill, but nothing has been
done on this properfy in recent years. A sample of the material was obtained, and
will be analysed shortly. R

! Nova Scotia.

There are a number of silica deposits in the Provinee of Nova Scotia which were
thought might be suitable for commercial exploitation.

The Dominion Iron and Steel Company have been experimenting for a number’

of years with.a view to producing a silica brick from the quartzites which occur on

the east shore of Cape Breton island. ~ This material, a sample of which. was obtained

from the stock pile of this company at Sydney, is a fine-grained, compact quartzite of

uniform texture; and from its analysis, appears to be suitable for the manufacture of. .

silica brick, Its analysis is as follows:—

— o | Si0. | PeOs |- aLOn | a0 | Mgo. | OO | potal

9800 41 99 | 90 ‘91 10 | 99

Another sample of quartzite () was submitted by Dr. A. O. Hayes, of the Géeo-
logical Survey, from Skye mountain, Whycocomagh district, Inverness county; N.S.
This material was obtained from a series of trenches made up the eide of the moun-
tam Tts analysis was as follows:—

ya

.- s
5 . I3

— 810 | FeOs | AkOs | €20, | MgO. I’;’;‘;}gg Total,
8520 1°58 | . 687 2:10 ‘58 3:60. | 9993

On the southwest shore of Nova Scotia there are several beaches of white sand.
These sands have been mentioned in a number of reports as being suitable possibly for,
the manufacture of glass These beaches were examined in the fall of 1918 and samples
obtained. Each one is of considerable extent. and has a lalge tonn’lge of sand avail-
able, but judging from the analyses it is lughly 1mprobable that they wouId be sultable
for use in the manufacfmre of glass owmg to the h1gh iron and qlumma content ’

26a—5
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. Loss on \

— Si0: Fe:Oa. AlLOs. t CoO. MgO. Tgnition. Total,
1849... ..., 8530 2°43 777 + "60 56 67 B 97'33——
1850......... 80°20 97 14°45 2°50 . 132 30 9874
1851......... 80°20 *89 _ 14-11 180 25 60 9785

1849, Silica sand from Summerville beach, Port Mouton, Nova Scotia,
1850, Silica sand from the southwest beach, Port Mouton, Nova Scotia.
1851, Silica sand from the beach at Barrington bay, Nova Scotia.

CONCLUSIONS REGARDING SILICA DEPOSITS.
- Judging from the observations in the field and from the analyses of the samples
collected, it seems probable that there ave, in eastern Canada, a number of localities

where good grades of silica could be proﬁtably produced, and conveniently s1tuated with
respect to the consuming centres, - : ,

Iv.

PRELIMINARY NOTES ON THE MOULDING SAND DDPOSIT‘S OF
EASTERN CANADA.

‘The need, in Canada, for foundry moulding sands of grades suitable for different _

" classes of castings, has increased greatly in the last few years, and has led the Mines

" Branch to investigate many Canadian sand deposits, to determine their suitability for

this class of work. At the present time, a considerable amount of the sand used in
Canadian’ foundues 1s 1mporte& the supply being drawn mostly flom the TUnited

: States

Tn the swmmer of 1914, investigation of the sand and silica dep051ts “of the
Province of Quebec was commenced, the field work being contmued (lunnfr the seasons

. of 1915 and 1916, and the. territory extended to include eastern Ontario. During the

seasons of 1917 and 1918 field work was carried on in western and southwestern -

- Ontario as well as a few localities in the Maritime Provinces.

Tn the course of the field work a number of deposits of sand were encountercd
which; from field examination, gave promise of being suitable for mouldlnfr gand.
Samples of these were taken for laboratory examiunation and testing. "

The tests have not yet been completed so that only a short description of the
localities which were sampled will be given, together with a few notes on the ‘most

- likely places where sand of suitable gmdes may be found,

Ontai‘io

There are a number of localities in the Province of Ontario where mouldmg
sand is found, and several of these deposits are being operated at the present time.
Samples were obtained from some of the deposits, and it is proposed to visit a number
of other areas this fall.

- The prmmpal moulding sand areas at present known are as Sollows :—
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Stamford, Ont,

In the neighbourhood of Stamford, near Niagara Falls, there are several hundred
acres underlain by from 1 to 8 feet of fine-grained_moulding sand. The area is, in-
*. most cages, covered with vegetation, and the cost to clear the surface prior to excavat-
ing the sand is considerable. The bulk of the material is being shipped to Buffalo, N. Y
Three samples weie obtained from this area.

Stoney COreele, Ont.

At Stoney Creck there is a considerable area of ground with from 2 to 3 feet of
moulding sand. By blending the several grades of sand found, a number of mixtures
can be obtained, suitable for different classes of castings. A considerablé tonnage of

- sand has been shipped from this deposit each year, to the manufacturing centres of
central Ontario. This is probably the largest producing district in Ontario.

Brantford, Ont.

- Several miles west of Brantford, Ont.,, moulding sand has been obtained from,a
number of farms. This material has been used locally in the Brantford foundries, and
has been found suitable for certain classes of work. The deposits.are very pockety, and
at none of the plaees visited ‘was any considerable tonnage seen.

'C’opetown, Ont.

- In the vicinity of Copetown: there are several depdsité from which a considerable
. tonnage of sand might be obtained. The material is fine in texture, and is convenient

""t6 the rallway The sand which is very uniform throughout, will average from 1 to
.8 feet in depth. :

’ COroolkston, Ont,

About 1 mile to the south of Crookston there is a gravel and sand deposit overlain
by ‘about 8 feet of medium-grained argillacéous sand, which might be sultable for a =
moulding: sand for certain work. Test holes drilled revealed the presence of this top
 sand, extendmg over 10 or 12 acres, An average sample of this sand was talken for
'tcstmg

Brockville Area.

About.2% miles to the west of Brockville, Ont., between the Grand Trunk Rail-
way line (Montreal to Toronto), and the river road (Brockville to Kingston), there
is a congiderable deposit of moulding sand of a fine grade suitable for stove plate

astmg‘s or brass foundry work. This deposit has been tested, and the regults pub-
llshed in Mines Branch Bulletin No. 476 published in 1917

~ Quebee.

In the Province of Quebec thele are several localities where deposits. of sand are
found, which may possibly be suitable for iron foundrles. ‘A few of these deposits
were examined, and others will be visited at a later- date The. most promising Tocali- |
ties are at St. Justine, Joliette, Batlscan, and .in the nelghbourhood of Three. Rlvers.
At several points on the Gatineau river small pockets of mouldmg sand oceur..

26a——511
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Nova Scotia.

~ Deposits of moulding sand arc known to oceur at a number of localitics in Nova
Scotin. Two areas were visited and sampled.

Belniont, N.S.

.

.

Within a radius of 2 miles from Belmont, a station on the Canadian Government
railway about 8 miles northwest of Truro, N.S., Mr. Melville Blair is operating a mum-
ber of pits of moulding sand of different grades.

All of thesec sands are coarse in texture, and have to be Iblended to suit different
requirements. Therc is a considerable tonnage to be obtained from this district. A
number of samples were taken from this avea for testing.

]b’Z');z»sdaZe, N.S.

There is a dcposﬁ; of sand suitable for foundry use, situated on the west bank of
the Nine Mile river at the head of the “ Red Bridge,” 23 miles from Elmsdale. This
depos1t is probably an old sand bar of the river, and covers an area of about 25 or 80

“acres. Sand has been excavated from a pit to a depth of 12 feet. The top 18 inches
appears finer in grain than the rest of the material, so that two grades can be obtained.
Mz, Mosher, of Dartmouth, N.S,, is the owner. Several samples were obtained. .

The following notes which are conclusions from observations in the field should
be of assistance in plospectmn for moulding sand. - '

Moulding sands occur in two main types of deposits ; but variations of these types
may be encountered. These are:—

(a) Flood plain deposits, and
(b) Re-washed ancient beach sands.

(@) Flood plain deposits. _ o

From the nature ¢f a moulding sand—it being essentially a silica sand with each
individual grain coated with a more or less plastic bonding material—one would expect
to find it occurring wherc deposits of sand and clay. had been intermingled, and
worked over by water. As a matter of fact, moulding sands in flood plain deposits
are of quite common occurrence. In these beds the sand and clay have been well and
intimately mixed Dby the river currents, and depos1ted on the higher levels in flood
time; the excess of clay being more ensﬂy held in suspensmn, is cnrrled off by the
‘water. : (

One should look for moulduw sands ‘along the upper terraces of the larger rivers
of the country such ‘as the St. Lawrence; also along the banks of 'mclent waterways.

(1) Re-washed, ancient beaches.
~ The second class of deposits which are frequently encountered are of secondary
origin. The sand bars and beaches of the ancient scas have been worked over by the
waves as lower levels of the lakes and seas are formed. It is in deposits of this class;
which are found at a lower level than the old beaches or water margins, that moulding
sand may be expected to ocenr. These depomts are, therefore, to be looked for in the
- vicinity of the anctent glacial Take margins, such as the Iroquois and Algonguin, which
formerly oecupled the Great Tiakes Basin; and also within the-boundaries of the ancient
TLake Agassiz M‘\mtobn Similar ponded water bodies in glacial thues—extending
as far as the foot hills of the RocI\y Monntmns in Alberta—may also have depomts 0[
Shis chnracter within their margins.
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THE WOLFE RIVER DISTRICT, 60 MILES EAST OF PORT ARTHUR, ONT.

Three days were spent on a hurried trip fo examine some reported -deposits- of
decorative building stones oceurring on the Wolfe river, about 7 miles north of Dorion,
a station on the Canadian Pacific railway main hne, about 60 miles east of Port
Arthur, Ont

Topography.

The Wolfe river rises in a series of lakes north of the main' line of the Canadian
Pacifle railway, and has cut its course through sand and gravel deposits of a filled-in
valley bétween the prominent diabase sill capped ridges, common to this distriet. Two
waterfalls were seen on this river about a mile apart, the upper one being where the
river flows over a series of dark chocolate coloured sandstones, and the lower one.over
a diabase dike. On the west side of this valley, which, in places, is between two and
three miles wide, the slope to the western 1'idg'e is very gradual, and a number of square

" miles of sandy flats are to be seen. The river has a tendency to run palallel and in
close proximity to the eastern ridge, which rises abruptly from the river ﬂats, in some
cases to a height of 150 feet above the level of the water. In the bed of the river and in.

. the exposed cliffs can be seen a great variety of sandstones and dolomites, and, where

the cliff is not hreken, these rocks are capped with from 15 to 25 feet of a diabase sill.

At one place in the bed of the river the Archesan granite floor is exposed over an area of

about three acres. :

A number of samples from the d1ﬂ'e1ent beds éxamined were obtained. These were
cut and polished with a view to ascertaining their smtablhty for decorative use. -

Saiple No. 1 was obtained from the hed of the river about 150 yards.gouth of the.
upper falls. It is a dolomite, and when polished, shows blending of dark green and
. pink, w1th dark red hlotches surrounding minute inclusions of argentite-and native
silver. " Although the samples collected could hardly be considered as silver ores, further

-search might reveal workable deposits.

' . Sample No. 2, from the bed of the river about 50 yards south of sample-No.. 1

shows character very similar. " The green, however, is of a-fainter tinge, and the pmk,i
colour is more strongly developed. Both-of these stones would be suitable for decorative
use if they could he obtained in large hlocks near transportation.

Sample No. 3 is of a finer texture, and was obtained from a hed 4 feet thick, in the
escarpment one-half mile east of the upper falls. - It polishes nicely, and has a greyish-
pink colour, variegated with dark and light green blotches: It has an overburden,
however, of some 25 feet of diahase. Other samples were obtained and polished, and
showed up a great variety of colourmg, but the beds from which they were obmmed
were only of small thickness, averaging 1 foot. N

The sandstones of this vieinity are very compact and even-grained, and a varlety :
of colours, -from pure white to deep chocolate, could be obtained. ‘

Interbedded-hetween dolomites a white, soft, earthly materlal was observed Whlch
had, in places, a'thickness of 4 feet. A sample of it was analysed with the following
results:—

- l 8i0-. Fezpa. ‘ ALO;. Ca0. MgO. ‘Ilé?gst;(’;; . Total,
1836....... ’ RN 1 967 | 1968 2010 [ 810 | 99°60

. This is  probably an altered voleanic agh, ‘containing some talcose material and
kaolm.
o These rocks.are of interest since they indicate the occurrence of dolomites in this
" locality. It would not be possible to work them economically, owing to the dificultics- _
of quarrying and the distance from the railway. There is, however, the possibility
that beds may he found in similar formations nearer to transportation and in deposits
which would lend themselves more readily to commereial exploitation. ‘
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NOT_ES ON A DISCOVERY OF ROCK SALT AT I\IAJI:AGASH, NOVA SCOTTA.

A deposit of rock salt of cousiderable thickness is bemg opened up in the neigh-
bourhood of Malagash, Cumberland county, N.S. This is the first known discovery
of rock salt in the Maritime Provinces, and the first in Canada to be discovered at a -

. depth sufﬁmently shallow to enablc it to be won cconomically by actual mining.

Discovery and History of the Deposit.

In 1912, Mr. Peter Murray drilled a well for water on his farm on the Malagash
road, about 7 miles northeast of Malagash, a station on the ‘Canadian Government
railway branch line, operating between Oxford Junction.and Picton. He enconntered
a strongly saline water and sent a sample of the same to Dr. Frank T. Shutt of the
Dominion Dxpenmentfll Tarm at Ottawa Dr. Shutt reported on this sample as

-follows — :

“ Qur analysis of this water shows it to contain 28:83 per cent total solids,
of which 2882 per cent is common salt. It is in fact a very strong brine.

“ There are present very small quantities of sulphate of lime and possibly
of allied compounds, but essentially this is a s'mturated or practically satumted
solution of common salt”. .

No acfion was takeu with regard to this discovery until the early months o{
1917, when another sample was forwarded to Dr. Shutt, who reported 26:-65 per cent.
common salt content. At this time Dr. Shutt referred the parties interested to Dr.
Iaanel, Director of the Mines Branch. The Mines Branch immediately obtained
another sample for the purpose. of having a complete analysis made. It was found

-to be a saturated brine, its analysis being given in the following table together with
four analyses of brine from the Western Ontario district, for comparison.

. Malagash
— Brine, - Waestern Ontario Brine.
Sodium (Na) ... tveviiinineininna . 99°50 96'270 |- 101728 96368 100-997
Potassium (K)....aiee oon v o . 0°bb n.d. nd. . n.d. n.d.
Iron(Fe)..... .oooovvviinnn, e 007 n.d. nd. o nd - nd.
Caleum (0a) .. ovveevr viviien. ones el 137 1-5652 1°630 2-496 - 1581
Magnesium (Mg)...... s , 0°22 ‘24¥ | 9BT ‘127 1118
Sulphuric acid (SO4). . : 311 2631 2634 1698 2803
‘Chlorine {Cl}....c..vveeevannn oes e 164*70 150°122 158742 152-204 156- 884

25952 250" 819 265°001 252-983 262' 333

Hypothetlca,l combination: Parts
per thousand.

944860 258° 770 245;1111 256(‘1891

Sodium chloride (NaCl)............... S 252:90

Potassium chloride (Kel)............... 104 ond. n.d. n.d. n.d.

Magnesium_chloride (M, 6] ) -0'86 "966 Co1h017 503 | . 467
* Caleium chloride (CaCls) ....oocvv ..e.. 0922 1-265 1484 4964 1-007
- Caloimn sulphate (CaS0y)........ s 4°42 3728 - 37730 2:405 |- 8971
- Terric oxide (Fes0s). . ..o v cvvniinn 0.10 md. .ond. - nd., - n.d.

259'54~_ 250°819. 265001 252:983 |. 262:336

Sp. grovity b 150, oo .., S 1200 1197 | 12045 1178 1198
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As a result of this analysm, it was suggested to the owners that further exp101 ation
was desirable in order to aseertain if the parent salt bed could be located. It was.
decided that-I should: visit and examine the locality as soon as possible. In-June,
1917, when I made my first examination of the property, brine had been encountered
in séveral other drill holes, A study of the local conditions convinced me that there
was a good possibility of d1scovermg rock salt in place, hence I strongly adv1sed the
owners to continue their prospecting along lines already advised. -

In the summer of 1917, A. R. Chambers and George McKay of New Glasgow,
N.S., took an interest in the operations, and drilled a series, of holes, after which
they sank a prospect shaft in June, 1918. In this shaft rock salt was encountered

" at a depth of 85 feet from the-surface. When the.locality was again visited by me on

"October 10, 1918, the shaft had been sunk into the salt formation to a depth of 17%
feet. Since then I have been informed that the shaft has penetrated about 25 or 30
feef in the salt formation and that they are now drifting on the deposit. ,
The overlying beds appear to be in a nearly horizontal position, and consist of.

clays, soft shales, gypsiferous muds, -ete., while the saline beds appear to dip to the
west of south, at an angle of gbout 25°, and have a strike of S. 70°E.

" 'The saline beds as encountered in ‘bhe shaft, show, in the upper 12 feet, consider-
able impurities in the form of mud, but there appear to be banded-layers of whiter
rock salt below. The indications from a drill hole loéated on the site of the shaft, are

that the salt beds have a thickness at this point of at least 50 feet.

These beds are found associated with beds of gypsum, mapped by Tletcher as of
lower Carboniferous age. The gypsum beds are seen exposed on the shore to the north ,
;of the shaft. To the south of the shaft there is a small unmapped outerop of what.
appears to be a conglomerate. The salt beds are on the south slope of an
anticline, and little is so far known as to their lateral extent. To the west, about one.
mile from the shaft, there is a pronounced fault, shown in the shore section, and this -
may cut off the western extension of the beds. To the east, about the same distance, .
the occurrence of a marsh, caused by the sea eroding the protecting sandstone barrier .
to the north, may determine the eastern extension of the deposit. The evidence at
hand, however, indicates the presence of asalt formation of considerable extent. On
" the basis of data obtained from the shaft, from surface indications, and from the drill
holes, it_is possible that the saline formation, measured qt right. angles 1o the dip, may ’
have a thickness of 175 feet.

A general sample of the whiter 1ock salt was taken for analysis and yielded the
following results:— )

Dried at 110°C. o

Sodium (Na).. .. .. .. 38°45 -
Potassium(K) 020 —
Iron and” alummlum (I‘e and Al) e sa aa we se ae an ae ed 4w none
Caleium (Ca).. . 026
Magnesmm(Mg) U & XN
Sulphuric acid (SO4) 0°61
Chlorine (Cl). 59835 -
Insolubleinwater 1°05 |

B 12 S 99°91

. Conventional combination, . . )
Sodium chloride (NACL).. . oy vt vl en oo o ve ou vn ve oo ou 2e 9760

Potagsium chioride (KC1). T A 0°40
Magnesium chloride (MgClz) Ch e e he e e e e ey e e e Trace. =

Lo Caleium chloride (CaClz) Ceate ce er e+ e 4r es w4 e +a ws .. _ -DONE

- Calcium sulphate (CaS0s). . vt vv vr tu vt te e vn e ve ee en e e 0°86

Ferric oxide (Fe208) .. .. o0 vv ci vh vh i e i e ee ee e e e none

Insoluble in water.. .. .. .. .. o . Lol e e a e e e e e - 1705

TOtale) tvvv vr ee ae ge e en 99°91
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Although the guantities of potash salts present in the two samples examined from
this locality arve small, it does not of necessity mean that they are absent in commercial
quantities in this area. The drilling and prospecting so far carried out indicate, only
in the most superficial way, the presonce of a large bed at one horizon. The probability
of encountering potash salts, interbedded with the sodium chloride at other horizons
than the one penctrated by the plospect shaft and drill holes, is qu1te within the
bounds of possibility.

The discovery of this deposit should be of great assistance to engineers in their
search for other similar deposits. A careful study of the conditions of the Malagash
area may well indicate to those familiar witlr the Provinee, other localities where the
conditions are similar, ‘and where surface prospecting nnd drilling mlght offer a
reasonable chance of obtaining results. . v

s Al m;].:ets.
a Domestw —

The 1111portanee of this discovery to Canada and more especially to the Maritime
] Provinces can readily be seen. Canada, at the present time, imports over half of her
annual consumption of salt, the only production being in southwestern Ontario. The
caleulated consumption of salt in Canada in 1918 was 296,328 tons!, valued at,$2,585,-
465, as compared with a consumption in 1917 of 801,076 tons, valued at $2,041, 688.
~ The total sales of Canadian produced salt in 1918 were 131,727 tons, valued at $1,285,-
089. Of this, only 893 tons, valued at $16,748, were exported. There is thus an oppor-
‘tunity for a considerable domestic market for salt to replace the imported material.
This import of salt in 1918 amounted to 165,494 tons, valued at $1,267,169, and
' mcluded 51,450 tons of fine salt in bulk, valued at $294,676; 13,941 tons of salt in °
packages, valued at $156, 7736; and 100,108 tons imported for the nse of fisheries and
valued at $815,75%7. 'This ]ast item is used largely on the Atlantic and Pacific sea-
" boards. From a study of the trade statisties of the Customs and Trade and Com-
merce Departments, I think it is safe to say that about 75 per cent of this fisheries’
salt is utilized on the Atlantic seaboard jucluding the Gulf of St. Lawrence. The
average value of this salt at point of shipment for 1918 was approximately $8.15 per
ton of 2,000 pounds. The ocedn freight rate to bring this salt to Ofmadmn ports of
distribution would bring the cost up to at least $10 per ton.

This priee will probably be a normal price for salt for fisheries 101 a number of
years to come—the sales price during war times ranging between $15 and $25 per ton
_ at distributing points in Nova Seotia. If, therefore, a deposit of salt can be developed

“in a centrally located point in Nova Scotia, and a grade of salt produced suitable for
the fishing industry, a market of some 75,000 tons valuned at $750,000 should be avail-
able.

In addition to this, a cousldembh, demand for salt for domestw 1)1111)oses, in the
Maritime Pr ovmees, could be supplied fmm such a deposit.

b Foreign—

Among the foreign markets for the salt from the. Malagash deposit,
the vprincipal ones will be the fishing industry of Newfoundland, which consumes,
according to reports, about 50,000 tons per year, and the fishing and metallurgical
-industries along the Atlantie seaboard of the United States. It will remain to be seen
how much of this latter market can be captured by material produced in Canada.

 One feature with regard to the Malagash deposit which is well worthy of serious
consideration for future action, is the possibility of establishing an industry for. the-

1Figures given in this section are taken from'Pre]iminar'y Report on the. Mineral Produc-
tion of Canada, 1918. John McLeish, B.A., Mines Branch, Department of Mines, Ottawa, No.
506. . . RN :
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manufacture of sodium compounuds. Situated as this deposit is, with ready access to
shipping facilities both by rail and water, and comparatively close to abundant sup-
plies of fuel, it may well be, that an industry using the salt from these beds as the prin-
cipal raw material could be established, which would turn out products at a price which
could compete in foreign markets sueh as South America and South Afnca, with simi- -
lar material from England and United States.

Although the Canadian market aloné, for salt for-domestic use.or for the chemlcal
industries, would guarantee its success, it will be seen that the favourable location of
this deposit to water transportation on the Atlantic seaboard should enable it to

- develop an export trade with the United States, South Africa, and South Ameriea.
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FUELS AND FUEL TESTING DIVISION.
. L _
WORK AT THE FUEL TESTING STATION, ETC.
B. F. Haaxgr, Clief of the Division.

Ijuri.ng the year 1918 the staff of the Division of Fuels and Fuel Testing was
engaged in preparing for publication the results of the large scale tests on the samples

of coal received from the Province of Alberta; examining and analysing samples of

mine air received from tlie principal producing coal mines of the Dominion, making
chemical analyses and physical examination of oils for the different Departments of

the Canadian Government; together with general analyses and determinations of the

heating‘ values of coals received from outside sources and of those required in con-
nexion with the work of this Division. The report of the large scale tests on -the
samples of coal received from the Province of .Alberta will include the results of the
tests carried out with these samples of coal in the gas producer, in order to ascertain
their value as fuels for the produetion of a power and mdus’mal gas, and their rela-
tive value as fuels for thé generation of steam.

The machine shop which is under the control of this Division, completed, and
‘had under way, a very large amount of work, in addition to the preparation of the
" "shed formerly used for storing samples of coal, as & laboratory for carrying out large
scale tests on the oils recovered from the distillation of oil shale, coals, ete.; and the
erecting and fitting of a semi-Deizel oil engine for the purpose of carrying out large
scale tests of the oils thus recovered. In addition to the above work, and the con-
struction of new appzuatus, repmm to existing machines and apparatus, and the
crection of apparatus in the various laboratories of the Mines Branch was performed

by the staff of the machine shop.. The laboratory for the special investigation of the -

oils obtained by the distillation of coals, lignites, and oil ‘shales, in retorts especially
designed and constructed for this purpose, was begun over a year ago, and is now

sufficiently completed to begm such investigation. The research work ‘being carried -

- out on lignites, with a view to determining their proper treatment. for briquetting,
and the quantity and value of the oils recovered in their carbonization, is still unde1
way; and preparations are being made to investigate the oil shales of NeW Brunswick,
Nova Scotia, and elsewhere, in the same manner.

The staff of the chemical laboratory of the Fuel Testing D1v1s1on, in addition to -

the regular routine work, is largely engaged in an investigation concerning the car-
bonization and briquetting of ligmites. This mvestlgatlon was inaugurated by the
Mines Braunch, and has proved of great value to “the Lignite Utilization Board, "which
has under way an investigation concernming the commercial briquetting of the western
lignites. The progress of the work conducted along this line by the chemical staff
of the Fuel Testing Division is set forth in the accompanying report of Mr. Stansfield,
Chief Engineering Chemist. M. Stansfield’s report will show that the laboratory
work has been steadily and rapidly mcreasmg, and that new laboratory space will have
to be provided in the very near future, in-order that the work may be prosecuted
- efficiently, and without loss of time, and also in order o permit the Division .to
undertake new and important investigations, which “arise from time to time. )

Mr. Aleph Anrep, formerly attached to this Division, as peat expert, was, during
the latter part of the year, transferred to the Geologieal Survey Branch of the Depart-
ment of Mines.

s
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Mz, John thard in addition to his 1egular duties, was engaged in determining
tensile, compiession, and hardness tests, in the physical testing laboratory of the
Mines Branch, for the Tmperial Ministry of Munitions; Department of Naval Service;
Department of Militia and Defence; and the Department of Marine and Fisheries, A
speeial investigation-of the properties of “ Nicu” steel was also carried out by Messrs.

T. W. Hardy and John Blizard. This investigation is still under way, and the results .

will be published in the course of the year.
In order to prosecute investigations of this nature, a new piece of appamtus was

installed in this laboratory under the direction of Mr., Hardy, to enable the coolm;a )

curves of the steels to be obtained graphically. This apparatus will be used in- the
- further investigation concerning the properties of “Nicu” steel.

Mr. Blizard also prepared a bulletin entitled “The economic use of coal for
steam-raising and house heating.”

In addition to laying out and divecting the work of this Division, the writer-
has ‘had a large amount of work to perform for the Dominion Power Board, and the
Peat Committee of which he is secretary. The writer was appointed a member of the
Dominion Power Board, and one of the representatives of the Federal Government

~on the Peat Committee, which was appointed to investigate and report upon the =
possibility of manufacturing peat on a commercial basis in Canada. The Peat"
Committee was appointed jointly by the Government of Ontario and the Government.

of Canada, and is composed of four members; two appointed by the Ontario Govern:

ment, and two by the Dominion Government. The secretarial work of. the Pe'lt N

-Committee is performed entirely by the writer,

During the lafter part of the year the writer was 1nstructed to w1tness a test of
Albert. 0il shales ‘in the Wallace retort, for which clalms were made . -Concerning
its alleged superiority over other retorts for the recovery of oils from oil shales,

_ lignites, and other fuels high in volatile matter.. This retort, which was- of an
experimental character, was set up in the laboratory of the St. 01a1re Gas Company,

East St. Louis, Mo. T'he vesults of this test are set forth in a detaﬂed report on pp-
75-85.

In addition:to the regular duties ascr1bed to Mr. E. S. Malloch an engineer of the
Tuel Testing Division, the -calibration of- electro-thermo couples in the Pyrometry -

Testing Laboratoty, are entlusted to him. During this yea# Mr. Malloch made twenty
calibrations of electro-thermo couples: one for the Department of Militia and Defence;
one for the Imperial Munitions Board; and eighteen calibr atlons of instruments used
in the laboratory of the Mines Br anch. - -

The summary reports of Messrs. . ‘Stansfield and A. W. Mantle, show, in detaﬂ
the work carried out under their immediate dlrectlon . . .

IL - -

Ay

~

. R]]PORT ON' TEB’I‘ OF NEW BRUNSWICK OIL SHALES IN THE WAJLLA(}]J -

RETORT.

Introductory. . - .

The 1ncreasmg 1mportance w]nch oil-bearing shales are assuming as a source -of
oil, in consequenceé of the rapidly approaching exhaustion of the known oil-bearing
ﬂelds, ‘has encouraged chemical, oil, and other engineers to devise new methods, or to

make alterations in exzstmg Dprocesses . and methods. for the treatment of. oﬂ-bearmv,

sha]es, with a view to increasing both the yield and quahtv of The oils obtamed But
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although many new processes have from time to time been devised; and alterations to
existing processes been suggested, the process which has been employed in Scotland
for the last fifty years—with modifications resulting from cxperience gained—is the’
ouly one for which positive ecommerecial suceéss can be claimed.

Quite recently, however, Mr. G W. Wallace, superintendent of the St. Claire Gas
Company of East St. Louis, Missouri, who, for some years, devoted his attention to
investigations concerning improvements in the methods for the manufacture of town
" gas and the quality of the resulting coke, took out patents for an invention of a new
type of retort for carbonizing coal and retorting oil-bearing shales; and: the claims
made for the superiority of this retort over existing retorts, and the fact that a com-
pany had becn formed for the purpose of treating the Colorado oil shales on a large
scale by means of his process, led the Hon. Wil Pugsley .to send a sample of oil shale
from the Alberta Mines, New Brunswick, for treatment in the Wallace cxperimental
plant at the works of the St. Glaire Gas Company. In compliance with the Tlon. Wm,
Pugsley’s request that the tests on this sample of oil shale be witnessed by a member
of the staft of the Division of Fucls and Fucl 'I‘estnw of this Branely, I was mstructed
to proceod to St. Louis for this purpose.

Wallace Reto7é~—A debcmptlon of this invention, and the objectives 1t is hoped
“to attain, is contained in the following, which is taken flom the patent specification
of Canadian Patent No. 189426:—

The main object of my invention is to provide a practicable process for distilling, car-
bonizing or vapourizing carbonaceous materials that insures the removaland recovery of all of
the hydro-carbon gases, vapours, liquids and oils evolved in the distilling operation,

Another object is to provide a distilling, carbonizing or vapourizing process that will produce
relatively large amounts of oils and gases that arve of great valuc, due to their improved quality
and also high grade metallurgical coke of good density. Other objects and deslrable features
of my invention will be hereinafter pointed out.

Briefly described, niy procesS consists in subjecting carbonaceons.material to he'Lt in a dis-
tilling chamber so as to 11berate the gases and vapours; vemoving all of the evolved gases from
said chamber in such a manner that the temperature of decomposition, namely, the temperature
at which the hydro-carbons are .distilled of’f, is the higest temperature to which the gases are
subjected at any period of the distilling operation, collecting the oils and liquids evolved in the
distilling operation and removing them from the distilling apparatus immediately before they
have had an opportunity to become cracked or overheated, and at the completion of the dis-
tilling operation disassembling the distilling apparatus so as to discharge the coked residue and
facilitate the cleaning of the orifices through which the gases, vapours and olls escape from the
distilling chamber.

My process is applicable to the distillation, carbonization or vapourization of all coals,
lignites, woods, oil shales and carbonaceous ‘substances, and while various ‘kinds of apparatus
can be used in practising my process, it is essential that an apparatus be used which is equipped
with a heated distilling chamber, a perforated take-off duct constructed and arranged inside of
the distilling chamber in such a manner that it eliminates the possibility of the evolved gases,
vapours and oils contacting with the hot walls of said chamber in escaping therefrom and also
insures the recovery and immediate removal from the distilling apparatus of all of the oils and
liquids evolved in the distilling operation, and means for enabling the take-off duct and dis-
.tilling chamber to be disassembled so as to effect the discharge of the coked residue and also
facilitate the cleaning of the oriflces in the take-off duct through which the evolved’ g'lse
vapours, oils and liquids escape from the distilling chamber. I am aware of the fact that pro-
cesses have heretofore been devised for distilling carbonaceous material which contemplated
removing the gases and vapours from the distilling chamber through a perforated take-off duct
- arranged inside of the distilling chamber, hut suech processes have not proved successful and .
_ can not accomplish the same results as my process, owing to the fact that no provision is made
for insuring all of the gases and vapours passing through the coolest zone in the distilling cham-
ber in escaping therefrom, and no.provision is made for collecting . and inmmediately removing
from the distilling apparatus the oilg and liquids evolved in the distilling operdtion, the prior
processes above referred to permitting some or all of the evolved oils and lignids to recondense
in the apparatus, to become mixed with the coked residue and to vapourize again and again
until it has become cracked into permanent gases and tars of inferior quality. In my improved
process all of the gases, vapours and liquids have to travel through the coolest zone of the dis-
tilling chamber in escaping therefrom, and the oil$ and liquids evolved in the distilling operation
are not only collected and prevented from mixing with the coked residue, but they are conducted
out of the distilling apparatus as soon as they are formed. Furthérmore, in my- process the
perforated take-off duet is withdrawn from the distilling chamber at the completion of the dis-
tilling operation and is then cleaned or replaced by another perforated take-off duet, thus
eliminating délay and insuring successful results at the next distilling Operatlon, due to the fact
that there are no clogged ovifices-in the take-off duct to 1et'u d the escape of the gares vapours
and oils. R
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The figure of the drawings is a vertical sectional view of an apnaratus that can be used in
practising my process. ‘The particular design or construction of said apparatus is immaterial,
but it is essential that it comprige a retort or distilling chamber, preferably arranged vertically
and gealed at its upper and lower ends, a perforated take-off -duct arranged ingide of gaid cham-
ber, with itslower end in direct communication with an eduction pipe, thug insuring the collec-
tion and recovery at the same point of the gases, vapours, oils and liquids evolved during the
distilling opemtlon, and means for enabling said take-off duct and the bottomn of ‘the distilling
chamber to be' moved downwardly or-the slde wall portion of the distilling chamber to be moved
upwardly with relation to the take-off duct and chamber bottom, so as to effect the digcharge
of the coked residue and also withdraw the take-off duct from the distilling chamber, a.nd thus
facilitate the cleaning of the take-off duct at the completion of the distilling operation. Th the
apparatus herein illusirated A designates a retort or distilling chamber, preferably of cylindrical
shape in. crosg section, that is adapted to .contain carbonaceous material, said chamber being
heated :by any suitable means, such, for example, as products of combustion that are supplied to.
a combustion chamber B that surrounds the distilling chamber A. A perforated take-off duct
C that is arranged at the center of the distilling chamber A has its lower end connected with an
eduction pipe D, preferably a pipe in which a suction or partial vacuum is created. In the
apparatus herein shown the take-off duct C and the bottom of the distilling chamber A are’
adapted to be moved downwardly at the completion of the distilling operation, so as to digscharge
the colied residue from the distilling chamber and also withdraw the take-off duct from the
distilling chamber, so as to facilitate the cleaning of the take-off duct. Therefore, the bottom
plate 1 of the distilling chaimber is removable, the take-off duct C is mounted on said bottom
plate, and the lower end of thé take-off duct is connected with the eduction pipe D by means .
of a pipe 2 that can beé disconnected from the lower end of the take-off duct and moved out of
the path of the bottom plate 1 of the dlstﬂ}mg chamber when it is desired to move said bottom

, plate downwardly. ‘The cylindrical-shaped shell that constitutes the side wall of the dlqtilling .

chamber A preferably tapers slightly from its lower towards its upper end and its upper end is -
sealed or cut off from the atmosphere by means of a removable cover 3 that is adapted to be
opened, so as to permit, the carbonaceous material to be introduced into the distilling chamber.
The lower end of said distilling ehamber is sealed or cut off from the atmosphere by thé bottom
plate 1, previously referred to, which is retained in position by bolts or other suitable fastening
devices 4. 'The take-off duct C consists of a perforated member of cylindrical form that extends
upwardly through the distilling chamber to a point in proximity to the upper end of said cham-
ber, said take-off duct preferably being of uniform diameter throughout its entire length so that
the annular space between the exterior of same and the side wall of the distilling chamber will
diminish gradually in cross-sectional area from its lower towards its upper end, thereby causing

. the heat to penetrate through the material in the distilling chamber substantially umformly,,

owing to the fact that the thickness of the body of material in the lower portion of said chamber .
where the heat is most intense is greater than the thickness of the body_of material in.the upper
portion of said chamber where the temperature is lower. The take-off duct is provided with
perforations 5 preferably arranged uniformly throughout the major portion of its length and of
a size suitable for the particular carbonaceous material being distilled, said take-uff duct being
closed at its upper end by a dome-shaped portion 6 which is imperforate. It is not essential that
the upper portion of the take-off duct be imperforate, but it is essential that sufficient car-
bonaceous material be in the distilling chamber to cover .the orifices in the take-off duct. .

‘When heat is applied to the walls of the heating chamber A all of the gases and vapours
evolved from the carbonaceous material in said chamber are forced or drawn into the duct C
through the perforations 5 therein, said gases and vapours travelling downwardly through the
take-off duct to the eduction pipe D, and thence through said eduction pipe to a storage tank
or to thé placé where they are to be consumed. As the take-off duct is arranged at the center
of the distilling chamber at the coolest part of the body of carbonaceous material in said cham-
ber, and as said take-off duct affords the only outlet for the gases and vapours, it will be evident -
that the gases and vapours, in escaping from the distilling chamber, pass through the coolest
part of the material being distilled, In.fact, from the moment the gases and -vapours are
evolved they follow a path, in escaping from the distilling chamber A, that will cause a reduc-
tion in the temperature of said gases and vapours below the initial temperature of formation,
thus preventing any further breaking down of the hydro-carbon molecules, « The above is also
true of the oils and other liquids evolved in the distilling operation, and in view of the fact that
the oils and hquids which enter the take-off duct C are collected, in said duect and immediately
removed fromi the apparatus through the suction pipe D, there is mo possibility of the oils con-
denging, revapouring or becoming cracked or mixed with the coked material surrounding the
take-off duet,. as would occur if the oils were permitted to collect and remain in the perforated
take-ofl duct.

By removing the gases, vapourg and oils from the dlstlllmg chamber in the manner above
described and preventing the oils from -mixing with the coked residue, a larger yield of hydro-

carbon oils is obtained than is possible with any of the distiiling processes heretofore in use,

and as mone of the oil vapours are allowed to come in contact with the heated walls of .the
distilling chamber or in contact with: the hot coked material in proximity to said walls, it'is
evident that the oil which is obtained will be free from all of the less valuable unsaturated .
hydro-carbons that are produced at high temperature, the oil having no free carbon or lamp.

Jblack. It is also evident that the oil, by reason of the fact that it -is not subjected to excessive

and prolonged heat treatment, will contam all of the valuable hydro-carbon oils.that aré pro-
duced. g

At the completion-of the distilling operation the fastening devicesg 7 that detachably connect
the pipe 2 to the lower end of the take-off duct C are removed and said pipe 2 fs then moved
laterally into an inoperative position, or, in other words, out of vertical alignment with the
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bottom plate 1 of the distilling chamber. Thereafter, said bottom plate 1 is moved downwardly
so as to effect the discharge of the coked residue from the distilling chamber and also withdraw
the take-off duct C from the distilling chamber. The orifices 5 in the take-off duct are then
cleaned or a fresh take-off duct is arranged in operative position in the chamber A to be used

in the next distilling operation. ‘This feature of removing the take-oft duct from the distilling -

chamber at the completion of the distilling operation is an essential characteristic of iny process
and is one of the things that makes my process practicable from a commercial.standpoint, for
I know, from practical expecrience, that in the operation of distilling coal the coal first softens
and then becomes a pasty mass which spreads out in every direction, especially in the direction
in which the gases and vapours flow in escaping from the distilling chamber, thereby causing the
vrifices in the take-off duct to become clogged or choked up each time a charge of carbonaceous

material is distilled in the apparatus. By bodily removing the take-off duct from the distilling

chamber in the manner above described I am able to clean same quickly and thoroughty or
replace the take-off duct with a fresh take-off duet. Consequently, I overcome the necessity of
taking the apparatus out of. gervice for a considerable period andTalso insnre ample exit open-
ings for the escape of the gases, vapours and 'oils from the distilling chamber during the dis-

_ tilling operation.

By removing the gases, vapours, oils and liquids from the distilling chamber in such a

manner that all of the gases, vapours and oils have to flow from the hottest point to the coldest .
- point in the distilling chamber, in cscaping therefrom, I sccure all of the advantages of low

teynperature distiltation. In fact, I have the ideal conditions of low temperature distillation
increased to their fullest possibility, in that none of the escaping gases, vapours and oils touch
the heated walls of the distilling chamber, and further, that all of said gases, vapours and oils
start to cool immediately after they have been formed. In my process the temperature of for-
mation is the hottest. or highest temperature to which any porion of the gases, vapours and oils
are subjected, and thereafter, during the continuance of the process, the gases, vapours and oils
gradually cool off, all of the above advantages being cbtained without. the necessity of carry-
ing the temiperature of the distilling chamber so low that the coke produced is of little or no
value, on account of its lack of structure. In faot, with my process it is possible to carry a
‘temperature high enough to produce a metdllurgical coke and still have all of the advantages
of low temperature distillation from- the oil and gas yield standpoint, It is fmmaterial whether
the gases, vapours and oils are forced out of the distilling chamber by the pressure created in
said chamber or are drawn out of said chiaumber by a vacuum., I prefer, however, to remove

the gases, vapours and oils from the distilling chamber by a vacuum that is varied according.

to the carbonacecus material used and regulated by the. temperature used and by the oil and
gas being produced. 'With the process above .described it is possible to obtain from coal oils
that are brown in colour, greasy, not at all sticky and having none of the sticky, black, viscous
characteristics ‘of tar. IFurtliermore, when coal is distilled by the above process the oils that
are obtained are high in tar acids and are free from napthalene, free carbon and other objection-

‘What I claim and desire to secﬁre by Letters Patent of the Dominion of Canada is—
1. A process for distilling, carbonizing, or vapourizing solid carbonaceous materials, char-

" acterized by applying heat externally to a chamber in which solid carbonaceous materlal is

arranged and protecting said material from the action of air, liquids or gases other than the
gases and liguids evolved in the distilling operation, withdrawing under reduced pressure all of
the evolved gases, vapours and liquids and causing them to travel through the coolest portion of
the material in said chamber in escaping from the chamber, and collecting and immediately
removing all of the oils and liquids evolved in the distilling operation. .

" 2. A process for distilling, earbonizing, or vapourizing solid carbonaceous materials, char-
acterized by arranging solid carbonaceous material in a chamber, heating the walls of said
chamber and withdrawing under reduced pressure all of the evolved gases, vapours and liquids
into a discharge passageway at the centre of the mass of material in said chamber, and removing
from said centre passageway all of the evolved gases, vapours and liquids that enter same, the

material in ‘said chamber being protected, during the distilling operation, from the action of"

gases or oils other than those evolved from said material, .
3. A process for distilling, carbonizing or vapourizing solid carbonacecous material, -char-

acterizéd by arranging solid carbonaceous material in a chamber that is sealed or cut off from

the atmosphere and which is provided at.its centre with'a vertically-disposed perforated take-off
duct that coustitutes the sole outlet from said chamber during the distilling eperation, applying
héat externally to the wall of said chamber, thereby heating the material therein and withdraw-

“ing under reduced pressure all.of the evolved gases, vapours and liquids into said take-off duct, -
“and causing all of the gases, vapours and liquids that enter said take-off duct to flow down-

wardly through same and. immediately escape from-.said take-off duct. .

The general arrangement of the Wallace experimental ptant and' a sectional view of the
retort are shown in figures 1 and 2. “The retort shown in flgure 1 is essentially the same" as
that described in the patent specifications, .instead, however, of dischdarging the carbonized or
spent substance by withdrawing, the take-off duct through the bottom.of the retort, the take-off
duct is withdrawn from.the top by removing cap plate (F). The capacity of this retort is 90

pounds of coal. .

Shale T'ested—The shale sent to East St. Louis, by the Ton, Wm. Pugsley, was
taken from an opening on seam No. 1, Frederick Brook, Albert Mines, and repre-
sented a fair average of the seam. The seam from which it was taken .is 4} feet
wide. - This information was received from the Hon. Wm. Pugsley.
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The shale was sent in two sealed sacks, and weighed 1613 pounds

On the writer’s arrival at the laboratory where the test was conducted, the sacks
were opened, and the pieces of oil shale crushed to about 3-inch gize. A general
sample of the erushed shale was taken, and sent to Ottawa for the purpose of making
a check test in the laboratories of the Fuel Testing Station.

Result of tests—The total quantity of shale received at the labm atory of the St.
Claire Gas Company was 1615 pounds, and this was divided into two lots 81.5 and 8(}
pounds each, which were retorted in two separate tests.

Test No. 1.—DBefore charging, the retort proper was br ought to a cheny—red heat,
while the temperature of thé combustion chamber was 1480° F. Pyrometers were
placed in the combustion chamber, in’the retort, between outside walls and off-take
duct, and in the bottom of the éduction’pipe, and the term)emtules ‘throughout this
run were recorded at these points.

The test was commenced at 9.20 a.m., and concluded at 10.50 am.  The followmg
table gives the temperatures recorded at 15 ‘minute intervals, and the quantity of 011

\

N

. ' - : Temp. T Temp. Cu T Weigh
Time. Combustion emp. Eduction u Fe eight
Chamber. Retort, Pipe. | - Gas. of Oil.
. 4 Lb, Oz -
14800 F |.ovvninnnnn 11000 [, ooovve]inionne Loe
1480 o, 240 1" 600 -« 30 2 15
1490 o 280 « 500 » B0 . 2 1.
1510 o 510 o 510 u 20 2 .6,
1620 o 621 1« . 650 1 25 2 7
1540 » 720 u 700 v .. 25 - 2 [
1530 » 820 v . 810 26 . 1 3
Summary of results. Per ton of shale.
Shale charged ...... ; ‘ vesvsere-as. 8llbs. bBoz
* Qil recovered. . e e araeas 18w 6o 43 U, 8. gals.
Gas . .o i e e 175 cu. ft. 4,290 cu. ft.
Spentshale..,......... ceereasenaeas 52 1hs. 15 oz. 1,297 1bs. .

The oil lecoveled viz., 18 pounds 6 ounces, contained a small quantlty of water

which was not determined. The calorific va]ue of the gas ploduced also was not deter- )

mined.

Test No. 2.—The temperature of the combustion chamber ‘and retort before the
charge was inserted was considerably lower than that which obtained for the first test,
donsequently, the yield of oil at the end of the first 15 minutes period was much less
than in the former test.

Only two temperatures were recorded during this run—the temperature of the

combustion chamber, and of the off-take duct. The quantlty of gas ploduced was not -

recorded. .
Quantlty of 0il shale retorted—80 pounds

96a—63 . ; ) o,
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. Temp. v tit:
Time, Combustion e}“]p' . Quantity
Chamber. Off-take Duct. of Oil,
C : Lbs. Oz,
. 1360° ¥. - 740° If e —
1400 o 330 » - 14
1410 400 1 3
1420 510 o 1 8
1430 N 630 « 2 1
1440 o . 710 2 . 6
1450 o | 800 2 3
1460« 900 o 1 -8
. 0 3
Summiary of results. ' Per ton of shale.
Shale charged.... ....... ..., 80 lhs.
Oil recovered.............ooivin e, 11w 1-1 0%, 39° (; U.S. gals.

- An air leak developed durmg this run, which was found to be due to a defectwe

gasket between the top cover plate and the top of retort, hence the lower yield of oil is
probably due to the air admitted into the charge of shale oxidizing some of the oil.

The yields of oil for 15 minute intervals during the two runs is shown on the
accompanying eurves. The oil recovered from the entire sample of shale was shipped
to the IHon. Win. Pugsley, at his request, henee no mm]ysus or tests were made to deter-
~wmine its character.

Analysis and vesults of test of sample of Oil Shale sent to Fuel Testmg Station.

In order to check the results obtained with the Wallace retort, o general sample
representing the entire quality of shale retorted, and a sample of the spent shale, were
sent to the laboratories of the Fuel Testing Stqtlon m order to permit the necessarv
determinations to be made. y

In regard to the method of retorting employed in the above laboratories, it must

be borne in mind that no provision is made for eharging the laboratory retort hot;
therefore no attempt was made to determine the quantities of oil evolved at 15 minute
intervals. In faet, such detemuinations are unueeessary, unless the quality of the oil

is changing during the period of retorting on account of reactions effected by eontact -

of the oil evolved with hot earbon, or by cracking due to contaet with hot surfaces or
exposure to high temperatures. Conditions of this nature did not obtain either in the

Wallace retort or the retort employed in the Fuel Testing Laboratories. The latter

retort was kept nunder perfeet control as regards temperature.

A&m.lysxs— . . . As Received, Dried at 105°C,
MOISEUPE, . vt v vt vh e eh e e e e e e e e 09 o
Ash, e e e e e e i e e e e e e 611 - 61'6
Volatilenmtter...._..'.........'............. 339 34°2
TNIEPOBEN. .. v v v v e e e e e e e e e e 09 ' 0°9
) ‘No.1, ‘No. 2,
.o ., . ‘Without Steam. 'With Steam.
) Distillations. ' 740°C, 550°C.
Yield of cl'ude oil; per 2,000 pounds clmrged. v . o« . Imperial gal, 3b -39
United States * 42 47
Yield of completely dried oil per 2,000 pounds charged. . Iimperial ¢ .. 8144 . 8144
United States o 376 373
Specific gravity, compléte]y dried oil.. .. .. .. . 087 089
Yield of gas per 200 pounds charged .. .. .. .. .. .. cu £t 3,700 3,540
Composition of gas—
Carbon dioxide.. .. 251 310
Iluminants, - 25 2*6
Oxyg,eu..... 02 0°5
Carbonmonoxlde“..,.................’........ 19°8 5'2
Methane. . e e e 24°6 23°2
Hydrogen.. e e e e e ey 217 © 32'6
61, 51

Nitrogen,. .. .. ..



SUMMARY REPORT . ‘ -85

SESSIONAL PAPER No. 26a

No. 1. " No. 2
‘Without Steam. Wlth Steam,
’ 740°C. 50°C,
Calorific value, BThU per cub!c foot gxoss S e he e e e e 419 : 395
net, e e 380 . 8b1
Yield of ammonium sulphate per 2, 000 pounds charged. I | 16 . 19
Nltrogen in residue.. .. . . . .. ..percent, 0°5 07
Distribution of nitrogen from cha,rge—— .
In ammonia. .......................,...percent- 21 oo
In residue.. .. e e e e e e e 42 58.
In gas and unaccounted for e e e e e e e “ 37 18

AR . Sample of spent shale from Wallace retort.
NIFOBEN .0 vt vt vt e ve e e e e . “ 05
The yield of oil- obtamed with -the Wallace retort checks 1ema1kably well w1th
that obtained with the retort employed in the Iaboratories of the Tuel Testing Statiom.
especially since the maximum quantity of oil is extracted by means of the method:
employed in these laboratories. ,

The quantity of gas obtained is also in close agreement with that obtained in the
TFuel Testing Laboratory. :

If all of the nitrogen contained in -the raw shale, with the exceptlon of that:

" contained in the residue after retorting, is recovered as ammonia, then we may assume
that the recovery of nitrogen as ammonia in the two cases, is the same, since the
nitrogen content of the spent shale in both cases is 0-5 per cent. ’
" The Wallace retort is intermittent in operation, but this does not appeal to be-a
disadvantage, since the charging and recharging can be easily accomplished with very
littlesloss of time, Moreover, the withdrawal of the spent contents with the take-off..
_duct insures better operation of the retort when it is freshly charged, since this .
permits both the take-off duect—which - is perforated with many small holes—and the
walls of the retort itself, to be thoroughly cleaned.
- The retort employed at Tast St. Louis for distilling ‘the New- Blunswmk shales ]
was designed for investigating the coking properties of low grade coals, and since the
. coked mass of coal adheres to the take-off duet, the contents could.be more advantage-
ously removed by withdrawing the take-off duet through the top. ,

The New Brunswick shales exhibited a marked tendency to agglomerate and
adhere strongly to the take-off duct, so that no trouble was experienced in withdrawing
the spent shale in the manner described. Certain shales, however, disintegrate into
fine particles when submitted to heat, and consequently, the spent-charge cannot be:
withdrawn conveniently through the top. For this reason, provision is made for
(l'ischalging the retorts through the bottom in the plant, which is now in course of -
crection in Utah,

Tt is unfortunate that the retort was not so arranged that the quantity of. heat
requived for retorting could be measured, since the commeércial value of such a.
procéss largely depends on the heat which has to be supplied for retorting.- Wlth
regard to-this, however, the erter was informed that the expenditure of heat for

retorting was low,
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III.

CHEMICAT, LABORATOBIES OF THE I'UEL TESTING STATION.’
Tpaar STANSf‘IELD, Chief Engineering Chemist.

The regular personnel of the Chemical Laboratories of the Ifuel Testing Station
remained unchanged during the year. R. E. Gilmore was engaged throughout the
‘year upon an investigation of lignite; J. H. FL Nicolls was in charge of work on coal -
and other solid fuels; T. W. Hardy in charge of gas analyses; R.-C. Cantelo in charge
of oil analyses; and J. Moran in chargé of mine air analyses. In addition to the
above, J. 8. G. Shotwell acted as student assistant during June, July, and August.

The laboratory accommodation also remained unchanged during the year, although,
as ‘has already béen stated, the accomodation is insufficient and unsatisfactory, It
is extremely desirable that an entirely new laboratory building should be coustructed
to replace the seattered and temporary quarters at present available, and to-permit and
facilitate the development of the work.

‘The cquipment has been - increased by the purchase of ‘the following speeial
apparatus: 1 Idwards gas density balance; 1 Westphal specific gravity balance; 1
Crowell pressure and vacuum pump, with motor; 1 30-ligh, Monel metal, test meter;
9 constant pressure gas regulators; 1 Burrell’s mine air analysis apparatus; 1 Sharples
super—centnfuge and 2 sets of modified Jones’ riffles.

The total number of samples submitted for analysis during the year from outside
sources was much in excess of that for 1917; the increase being entirely due to a more
than 100 per cent increase in mine air S'unples "No count is made of the samples
dl‘lSIllg from the speeial investigations earried out in the 1ab0rat0ry The reduction
in the number of routine samples received, other than mine air samples,-has allowed
e\ceptlonally good progress to be made with several important pleces of’ \VOI‘]\, notably
in connexion with the lignite investigation. deseribed clsewhere.-

The samples received include: 788 mine air; 119 coal; 97 oil, gasohne, and -
. grease; 6 oil shale, gravel; and sand; 3 mnatural gas; 2 ash; and 10 miscellaneous

amples Of the above samples 788 were analysed in connexion with the testing of
mine air; 78 for the Geological Survey; 46 for the Department of Militia and Defence,
34 for the Fpél Controller; 33 for the Lignite Utilization Board; 7 for other Divisions
of the Mines Branch; 4 for the Grand Trunk Pacific Railway; 4 for the Department
of Public Works; 2 for the Department of the Interior; 2 for the War Purchasing
- Commission; 2 for the Department of Soldiers’ Civil Re-establishment; 1 for the
Department of Marine and Fisheries; 1 for the Imperial Ministry of Munitions; and
28 for -private individuals. Seven hundred and forty-seven of the mine air samples
came from Bntlsh Columbia, 38 from Alberta, 2 from Novq Scotia and 1 from
Oritario. ‘
Marked progress was made during the year with the iuvestigation on 11g111te pre-
“viously referred"to. The carbonization tests were carried forward to the point where
sufficient data had been collected to make it possible to design a large secale retort.
Briquetting tests were commenced and were in full operation at the end of the year;
relative tests were made on a number of binders and on other possible variants in the
- preparation and treatment of briquettes. A short account of the work then ‘completed
was published in a paper by BE. Stansfield and R. E. Gilmore, read before the Royal
Society of-Canada, May 1918, (Trans. Royal Soc. of Canada, series IIT 1918, Vol. '
XII, P. 121). A short summary, with tables and. curves, of the completéd tests on
carbonization is given in the followm appendix.
Another special piece of work was commenced towards the end of the year by R.
C. Cautelo. He carried out a large number of chemical and physieal tests on samples
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of wash oils, before and after their use for the extraction of gasolene, in connexion
with an investigation on the gasolene content of Oanadlan natural gases by D. B
-Dowhng of the Geological Survey. '
The regular work of the laboratory was on the whole kept Well up to date through-
- out the year. A marked exception was in the examination of mine air samples, as at
the end of the year this work was much in arrears. Arrangements were made to
" transfer the testing of the mine air samples taken in British Columbia and Alberta
from Ottawa to Vancouver, in order to save delay in transit. A duplicate equlpment
was prepared for Vancouver, but the change had to be postponed.

From October 1, the services of the writer were loaned by the Departmenfr of
Mines to the Lignite Utilization Board of Canada; a body appomted primarily to -
establish a commereial industry in Saskatchewan; and in this ‘connexion he made an
extended tour through Canada and the Unlted States, visiting cal’bomzmg and’
briquetting plants, ete.

Five Mines Branch Bulletins Nos 479- 4&3 “ Analyses of Canadian Fuels” a -
compilation of Canadian fuel analyses by E. Stansficld sad J. H. H. Nicolls, were
published early in the year: Part I, The Maritime Proyinces; Part II, Quebec and
Ontario; Part IIT, Manitoba and Saskatchewan; Part IV, Alberta and the Northwest
Territories; Part V, British Columbia and Yukon Territories. Part IV includes an
appendix on distillation tests of crude petroleum and its products. The writer read.
a paper on the Low Temperature Carbonization of Fuels before a general professmnal
meeting of the Canadian Society of Civil Engineers in Toronto, and a paper on I‘uels
from the Chemists’ Viewpoint before the Ottftwa Branch of the Society. of’ Ohemlcal

" Industry.

v
> =

IV.
LIGNITE OARBONIZATIO‘N.
EDGARD STANSFIELD AND Ross T, GILMORE ASSISTED BY J. H, H, NICOLLS T W, I‘IARDY '
R. C. CANTELO, AND OTHERS.
' INTRODUCTION,

‘Althougli Canada has enormous deposits of eoal, many parts “of the Dominjon
are inadequately supplied with fuel. The industrial development of the country has
apparently taken place largely without regard to its coal resources, or, more strictly,

has developed withi regard only to a_coal supply from the United States. Moreover, .

certain large deposits of eoal in the prairie provinces are difficult to utilize, being low
grade fuel. An investigation, having for its objective the efficient use of such low
grade fuels, is now being carried on by the Mineg anch of the Depart’ment of Mmes
This report deals with a part of that investigation.

The problem of coal supply in southern Saskatchewan and: Manitoba is gerious,
and yet possible of prompt solution on account of the Souns lignite coal fiéld in that

-district. Because of the above, and because lignite from this district is paltlcularly
" low grade, Souris coal was chosen for first consideration.

An analy31s of a earload sample of coal received in Ottawa’ flom ’che Shand mlne
near Dstevan in the Souris field is given below; and for pulposes of eomparison,
analyses are given of Phalen seam coal from the Sydney field, also of a typical anth-
racite sold in Ottawa . :

’ )
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TABLE I.

Comparison -of Three Coals.

Shand coal.” | Sydney coal. -| Anthracite,

’\Ioismro.. .................... cevoaeenedie 34.6 3.6 3.9

sh ... cooaeee 8.6 5.7 11.2
Vohtlk matter............ . N cresens . 249 33.1 4.3
Fixédearbon.............. e RPN © 819 87.7 80.6
Calorific value, calories... .. ....o. oin oiiiin, 3795 7510 7005

: TABLE II.
; : Examples of Analyses—Estevan Area Lignite,
. Estevan N
. Estovan Lower “Roche Bienfait- Bieénfait-
o — : - Upper Seam,. Perote.’ Taylorton | Taylorton Pinto..-
I Seam.’ Outmop rece. Seam." Seamn.
R Smmple ' : |

Sample number.. ... ..., - 1427 1425 1445 1446 1438 1450
Proximate analysis :i— . :
. Moisture e .36°5 © 360 . 345 .36 3 - 351 355
“Ash - % . 7D 9'8 53 52 70 5'6

Volatile matter %...... 955 253 272 251 259 268

Fixed carbon  9%...... 30°5 28-9 330 © 334 32°0 322

Sulphur - /T 03 09 (1R} 03 04 04
Calorific value :— : . )

Calories per grant....... 3720 3770 4140 3920 . 3930 | . 4060

B. Th. U. perlb........ 6700 6780 7460 7070 7070 7310
Fuel rabion v e ennrennnrn 1°20 v | 12 133 195 1°20

Even if we recaloulate the calorific value of the Shfmd coal to a moisture-frec

basis we wet only 5,805 calories per gram.

Table IT gives analysés of some obhel lignites from the Souris, or Dstevan Ar a,
coal field.
. The low calorific value of the Sowris coal 1 1s, however, not its chief drawback. 'lhc
. coal as mined consists of large lumps, but contains some 30 per cent of water. Thus

for every 100 toms of dry coal shipped, handling charges and flelght have also to be .

paid on some 48 tous of water. Moreover, when the coal is burned in a furnacé this
" water has to be evaporated and sent up the chimmey, with a consequent great loss
of efficiency. If, on the other hand, the coal is stored, it gradually loses a large part
" of its contained moisture; but in so doing the lumps crack and crumble untll the
product is almost useless for ordinary purposes. )

- Methods for increasing the commercial valuc of tlis coal are easy to suggost.
Tor example, it could be dried, powdered, and briquetted. Unfortunately, unlike
Getman brown coal, it is so deficient in .inherent binding material that a briguette
made without the addition of a binder will not stand storage and handling; whilst

briquetting with' the addition of a binder is an expensive operation considering the,

low grade of the material to be treated. The briquettes moreover are so high in
. volatile constituents that they tend to- disintegrate as soon as they are heated. Another
suggestion would be to carbonize the coal and use the residue briquetted or otherwise.
_ The volatile matter driven off from the coal by heat has a lower calorific value per gram
than has the original coal, so that the residue is a higher grade fuel. The coal, however,

does not soften and coalesce when heated, 'or,( in other words, does not coke, so that.
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the product is a friable materidl bearing somewhat thé same relation to the original
that charcoal does to wood. This carbonized residue could be used in gas producérs, or
as powdered fuel, or, with the addition of a suitable binder, could be briquetted and
employed generally as a fuel.

Much work has been done in different parts of the world on the utilization of
lignites, and one must conclude from the results obtained that at present the most

hopeful treatment for the Souris lignite is low temperature carbomzatlon, and the,
briquetting of the residue with addition of a binder.” In this connexion it may be .

mentioned that it has long been known to fuel speclahs’os that a truly economieal
use of most bituminous coals necessitates a preliminary carbonization with recovery
of by-products. The importance of this is now very widely understood, and it is
reported that the direet combustion of coking coals is prohibited in Germany.

. Although, as stated above, much work has been done on the utilization of Lignites,
comparatively llttle exaet information has yet been publlshed on the carbonization of

l]gnm’s

The earbonization experiments have becn subdivided ‘into small scale lab01ato1y
tests, large seale laboratory tests, and semi-commerecial tests. In the first of these,
samples of about a quarter of an ounce were taken; this scale of work allowed of very
exact control of the conditions of the experiment and also allowed a large number of
experiments to be carried out, under widely varying conditions, within a reasonable
time. It was not possible, however, to study the by-products. The resulis are being
used. to cut down unnecessary work in the larger tests, théy are also valuable as
checks on the accuracy of control in all subsequent experiments.. In the large seale

aboratmy experiments saiples of about five pounds are treated and all the produects

are carefully collected and examined.
The semi-commiereial tests will follow shortly.
In these carbonization tests .the 1'esul’os determined inelude the yield and calorific

value of the carbonized residue; the yleld eomposmon, andE calorific value of the gas .

generated; the yleld calorific - value, and economic value of the tar oils ploduced

and the ammonium sulphate yield.available. The eonditions under which the lignite '

is carbonized are varied in order to show the influence on the results of: the final
temperature to which the charge is*heatéd, the rate of heating, the pressure in the
retort, and the atmosphere in the retort.

The primary object of the investigation is not to design a commereial plant

but to obtain the accurate data essential for the scientific design and control of such }

a plant The ‘commercial sighificance of the results being obtained can readily be
seen in ‘connexion with the following points:—

g Temperature Control.—Coals are carbonized commercially in retorts operated
either. intermittently or continuously. Tach niethod has advantages of its own, but
the results, especially with regard to tar and gas yields are often ma1kedly different.
The coal near the walls of intermittent retorts is heated rapidly and to a high
temperature, the coal in'the cenfre of the charge is heated slowly and to a lesser
temperature.. In continuous retorts all the charge is heated ‘slowly, although there
may be the same temperature difference between the centre and the walls. When the

best temperature conditions are known it will be possible to design a retort in which

they ecan be approximated. Some’ variation will, however, probably be necessary
for economy of constriietion, upkeep, and operation, and the data obtained will
enable the loss due to the changed- tempelature treatment to be balanced against
the gam in economy -

Presswe n Retmt—Bxpenments haNe been and are bemg carried out under low
pressiirey atmospherw pressure, and high pressure. It iz known that by distilling
bituminous coal in vacuo, the tar yield ig increased and its nature, .pr ofoundly changed;
1’5 is yet to be determined Whether there is any increase in the economic value of
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lignite tar thus obtained, commensumte with the increased cost of the process. The
high pressure experiments were planned with the idea that the product might require
the addition of less binder to form a satisfactory briquette, but this point is yet to be
settled. Carbonization of dvy lignite under pressure, however, has been shown to give
a product of distinetly higher calorific value than normal. .

Atmosphere in Retorts—Steam dlStlllﬂthll of oils, ete., is commonly employed as
an economical substitute for vacuum distillatioin. The effect of the atmosphere in
both steam and pressure carbonization tests was found to be quite consldemble, and
the results indicate that this subject awill’ 1equue carveful consideration in any com-
mercial scheme. .

SMALL SCALE LABORATORY EXPERIMENTS,

" Coal.—The particular coal chosen. for most of these experiments was from the

© Shand mine of the Saskatchewan Coal, Brick and Power Co. The sample, which
consisted of a single lump of coal shipped by express from the mine in a wooden box,
was crushed, and then ground to a fine powder in a ball mill. TFor convenience of
manlpulatlon, and as a prevention against the rapid change which a powdered coal
undergoes owing to moisture loss and oxidation, this powder was briquetted in a small
hand press. The briquettes were cylindrical,  inch diameter, about 4 inch long, aid
ran about 5 or 6 to the gram. They were stored‘ in stoppered weiglling bottles until
required, and from time to time control moisture determinations were made upon them, = °
It might be noted that during a period of two mouths the moisture content fell only
1 per cent from an original of over 80 per cent.

The average analysis of this coal was: moisture 31.8 per cent ash 5.2 per cent,
volatile matter 28-9 per cent, and fixed calbon 34.1 per cent. Its gross calorific value
was 4,260 per gram. - : ’ .

Apparatus—The apparatus used for most of the: experiments consisted of n
cylindrical iron retort 1% inches high and 1} inches diameter, inside measurement,

" laving a 1id which was held on by & small clamp, the joint being rendered air-tight
by means of an asbestos gasket. A small inlet tube was screwed into the bottom of the
crucible, and an outlet tube into the Lid; the inlet and outlet tubes being so arranged
that the retort could be completely immersed in an oil or lead bath. For the experi-
ments under pressure a slightly larger and heavier retort was employed, with a hexagon
serew cap and rendered gas-tight with an asbestos-copper gasket. The inlet tube was
dispensed with, and a pressure gauge and relief valve connected to the outlet tibe

The coal briquettes employed in each test were weighed out into a 10 gram.
cqpamty quartz erucible which fitted inside the iron retort. The heating was done
by immersing the retort.in a bath, which for tests up to 300° . was of oil and for
those above that-temperature of lead. The lead was contained in a 4-inch length of
4-inch iron pipe with a cap end, and was heated in a gas-fired furnace which gave a very
.uniform temperature throughout the bath, and which permitted of rapid hefltmg and

easy control. The temperature was followed by two pyrometers immersed in the lead.
- The pyrometers employed were calibrated from time to time by means of the |
freezing points of lead and zine. The recorded temperatures. are probably corréet

- to within 5°C. . ‘

Procedu're‘—'l‘he general procedure, modified in the particular cages noted, was as
follows. From 8 to 10 grams of the briquetted sample was weighed out into the
quartz. crucible, this was placed in the iron retort and the top clamped down. A

- gentle stream of dried coal gas was passed in through the inlet tube to displade the
air, the gas was then cut off and the retort immersed in the bath of oil or lead, pre-
viously heated to almost the desived temperature. The progress of carbonization
was watched by causing. the evolved gas to bubble through a little water; it was thus
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found that 12 hours was sufficient to comp]eté the 'operation. In every case after

the lead bath had been finally adjusted to the desired temperature, this temperature

was maintained for at least half an hour. At the end of the experiment the retort -

was taken out of the bath and cooled as rapidly as possible, cold water being run over
it to complete the cooling. A little dried coal gas was also passed through the appa-
ratus during this period to prevent the oxidation of the hot product by air drawn in
as .the gases contracted. When quite cold the retort was opened and the quartz
crucible weighed to -determine ‘the loss in weight of the briquettes during the experi-

ment. The calorific value of the carbonized briquettes was then determined by means

of a Riche adiabatic calorimeter using a platinum resistance thermometer. Ash and
volatile matter determinations were also made in many experiments.

The water content of the original briquettes was determined by heating for one
and one-half hours in a toluol:-oven in a streamn of carbon dioxide. By means of this
the results obtained above ivere recalculated to a moisture-free basis.

For reasons' given below it was found necessary to standardize the condltlonq

especially the time factor, in all operations with the dried or carbonized residue. The

quartz crucible and contents were always weighed in a stoppered weighing bottle. ..

The residue at the close of an experiment was weighed as soon as cold to determine

the loss in weight, and the portion required for the calorimeter was weighed out by

difference as nearly as possible fifteen minutes after stopping the heating. .

‘ Calculations and curves—Tor each test the loss in volatile matter was determined
by subtracting the weight of the moisture in the sample taken from the observed loss,
the result being expressed as a percentage of the equivalent weight of dry éoal. This

is referred to as the percentage loss of weight (volatile matter) on a moisture-free '

" basis. It should be noted that water originally present in the coal is not regarded as

volatile matter in the technical use of -that phrase, although water p1oduced by the B

decomposition of the coal. is included in the volatile matter.

In diagram I the loss of volatile matter is shown plotted agamst ’nhe tempelatuxe’

at which the experiment was carried out; a sepalate ,curve, being shown for each of
the series of tests described below. In a few cases the points given wepresent the
average of two or more results. Diagram I also shows the calorific value of the car-
honized residue from each test, these values being smnlmly plotted against the fem-
perature of carbonization.

Diagram II ghows the calouﬁc value of the calbonlzed residue plotted against

the yield; the yields being shown as percentages of both the original coal and the.

moisture-free coal. These curves are also. deduced from the rounded curves in
.diagram I - ,

Table III shows the summarized results of all the tests. For ease of comparison, '

' thg results given are taken from the rounded curves in the dlagrams at definite
" temperature intervals.

) All results have been calculated to a mmstme—ﬁ'ee basis as descrlbed above This
gives a more stable basis for comparison, as the moisture in the icoal as received is
liable to show considerable variation. It is also a more satisfactory basis when it is
desired to compare vesults with coals from different sources.

The residue from a moisture determination, in an atmosphele of carbon dioxide -

"in o toluol oven, is taken as the moustul e-free basis for all calculations and curves, it
being assumed that no volatile matter ig driven off at 110°C..

Regular Semes of Tests on ;S’h&md Cloal—Nine completed tests were run in this
series over a temperature range of from 200° C., to 700° C., the general procedure
given above being followed. In addition, mo1stu1e detelmmatlons in the toluol oven
were regarded as giving the comparable results for a temperature of 110° C., and
stand’ard volatile- matter determinations, in a platinum crucible over a gas ﬂame, the
lesults for a temperature of approximately 900° C. -

.
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The results obtained, as shown in the curves, indicate that the loss of volatile
matter is slight up to 800° C., from there up to 600° C., the loss increases rapidly,
and by 700°C. the volatile matter has nearly all been driven off. The calorific value of
the residue increases steadily up to 500°-600°C., and then commences to decrease.

A vory striking phenonemon, first observed in conuexion with the vaenmmn series,
was later found to take place with every sample of dried or carbomized lignite. The
residue in every case rapidly gained in weight after removal from the retort, even
when stored in a desiceator over sulphnric acid, its calorific value at the same time .
decreasmg This was later shown to be mainly due to occlusion of air. The results
given in the curves and in the tables ave, with the exceptions noted, for welo‘hts and
calonﬁc values determined immediately after the experiment.

Slow Carbowization Series on Shand Coal—Six completed tests were run in this
series over a temperature range of from 390°-C. to 700° C. The procedure was the
~game as in the regular series, except that, instead of the retort being heated rapidly
up to the desived temperature, it was first heated to about 250° C. in the oil bath, then
transferred to the lead bath, and its temperature slowly raised to the required point.
The results show a strong similarity to those of the regular series, but for any
piven final temperature, slow heating caused a slightly lower loss of volatile matter.
The calorific values were rather erratic but showed no marked difference from the
above. It should be noted in this and the fdllowmg‘ cases, that even where the.
yields and the calovific values arve similar in two series, it is no indication that the
by- ploducts are also alike. As has already been stated, the ‘by—pmducts are to be
. examined in a later 111ves1:1gf1t1011
This series was not repeated after stﬂndaldlzqtlou of the time chtm The ecalorific’
values obtained were therefore omitted from the enrves and tables. )

Vacuum Series on Shand Coal—Eight completed tests were run in this -series
over a tempemture range of from 355° C. to 705° C. The procedure differed from the
regular in that the inlet tube of the retort was clesed, and the outlet tube connected
through a veceiver to a good water pump; the pressive in the retort being thus kept
below 25 mm. of mercury.

The results show, as was e\pected that at any temperature the pelcentage of

* volatile matter driven off is greater than at ordinary pressures; but the difference
is Hot so great as was expected. The calorific valune of the residue is the same as in
the regular series at 850° C,, above this temperature it is distinctly less.

Steam Series on Shand Coal—Six completed tests were run in this series over
a temperature range of from 355°C. to 655° C. The general procedure was followed,
except that a gentle current of steain was passed in through the inlet tube whilst the
retort was being heated, dry coal gas being p’lssed through as usual dumng the cooling

period.
The results were snml'\l to those of the regular and vacuum series up to a tempera-

ture of about 450°!1C. Above this temperature a secondary action appears to influence. -

the results, this being very marked above 600° C. This disturbing influence, is no
doubt -the chemical reaction, well known in connexion with gas producers, between
steam and carbonaceous matter, whereby carbon dioxide, carbon monoxide, and
hydm en are produced, and tlie yield and calorific value of the residue decreased.
It is quite obvious that the results actially obtained in this series were dependent on -
tlie quantity ‘of steam passed: through and the diwation of the heating. That fairly
smooth curves were obtained was due merely to the fact that the quantity of steam
and the time of heating were appr oximately the same in eacli case. If these had been
sufficiently increased, at any rate at the lngher temperatures, ‘the coal would have
been burned to ash. :



CALORIES PER GRAM

PERCENTAGE LOSS IN WEIGHT

. 9 Y
y
TEMPERATURE °F
100 200 100 400 500 6’00\ 700 800 900 1000 1100 1200 1300 1400 1500 16060 1700
559 A S N N N N L N N L1 1 1
7600
7400
a
7200 T
7000 .
\
6800 /{ -
HEAT VALUE OF
° CARBONIZED RESIDUE
6600 ./////,/ *
6400
/ 7
I}
6200 - f’ :
\ 1} \
LEGEND -
. -1
o————+ REGULAR CARBONIZATION ;
46 —— weeew---v VACUUM v /'
- — ——-2 PRESSURE " /
b— —r SLOW " R //° . [y
40 f— O0=x—-—0 STEAM " L e
’/ /,:%
- oz
P s O:/ /,f’f’/ .
as =
5P
% <
0 5 / .
30 7
%
7% A :
s Wi
/’// PERCENTAGE LOSS OF WEIGHT
7/ (VOLATILE MATTER}
7, CALCULATED ON MOISTURE FREE BASIS
20 7
V%
7 74
2/
15 T fﬁ
- . Vil
VA4
10 /
5 /
0 /
) 100 200 300 400 500 600 700 800 300
- - o
- DIAGRAM T " TEMPERATURE °C

Diagram I.

14000
13750
13500
13250
13000
12750
12500
12250
12000

nrso

11500.

B.Th.U PER POUND




: . SUMMARY REPORT. o 93

SESSIONAL PAPER No. 26a

The calorific values shown in the curves were not determined immediately after
the experiment. The results to be obtained ave so dependent on the quantity of steam
passed through, that it was not thought necessary to rvepeat this series according to the
later standardized method. The yield curve is probably correct as it stands, but the
calorific value curve, and the results deduced therefrom, are probably uniformlystwo
or three per eent too low.

. Pressure Series on Shand Coal—TLight completed tests were run in this series
- over a temperature range of from 335° C. to 685° C. The special retort deseribed
above was employed, and the general procedure was modified in that the retort was
closed so that the volatile products could not escape. When the charge was first heated
the pressure vose rapidly to above 120 ‘pounds per square inch, but the relief valve
being opened as required the pressure was reduced and maintained as close to that
figure as possible. At the end of the expenment the retort was cooled with the’ Valve
shut. o,

. Trouble was experienced in this series from the water in the coal. In the ﬁrst
place it volatilized and. created a big initial pressure;'and then, after this had been
relieved by the valve, the steam still remaining in the retort gradually passed into the
exit tube and condensed,. causing the pressure in the system to fall below the desired
minimum. In the second- place, the steam in the wvetort reacted with the coal ds
deseribed in the previous series, and masked the results it was desired to study. Seven
experiments in this series were therefore carried out using coal briquettes previously
dried in carbon dioxide in a toluol oven. In one experiment at 835° C. moist coal was
used, the steam effect at that temperature being negligible.

The results are remarkable in that they agree most closely with those of the vacuum -
series. The calorific values, however, are distinctly higher than in any other series, -.
reaching a maximum at about.550° ‘0. and. then vapidly falling off. .

TABLE IIL

Carbonization of Shand Lignite—Small Scale Laboratory Experiments.
Summary of Results. -

e d : . - ,

°.2 Regular. - Vacuum. - Steam. Pressure.

25| . 2 ls % s T g

235 R o . =39 o & o . O leil os 29 w2 o . 58
oP|zg g 2 o2 & & gy | S8 q |se| 2F Lo

e C|ET |87 | 8% |67 8" | &5 |67 87 | &5 (BT 8 | £
110 | 100-0] $6,260 , 1000 |- ~ - I T T - -
200{ 96-8] 6,485 | 100'3. - - - - - C - - -~ -
300 92:8f 6,750 | 100'0 - o= .- -~ N T = T
350 | 87:4] 6,920 ‘966 | 86°3 | 6,920 954|898 6,850 "98°3)860{ 6,960 95°6
400 | 80°5{ 7,110 | 91'4 | 79°6°| 7,045 89:6 | 81'0| 6,970 90°2 1790 7,206, 909
460 | 74°2( 7,280 86'317886 1 7,170 84'2 [72°8 | 7,090 82'9 | 781 | 7,400 ). 864
600 | 70°0] 7,435 .83°1|¢9b6] 7,280} '80°8|67°8| 7,200 78°0 | 68°4| 7,676 |, 82’8
556 | 668! 7,680 | 80-4)66°5] 7,365 7811 63°4+4 7,285 738 | 65°0 | 7,640 793
600 | 64°2) 7,620 ‘771687 7,365 74'9 | 587 | 7,255 68°0 1628 7,69 76°2
650 | 621 7,470 741 61'61 7,815 71°9 1 49°0 | 7,000 .54'8160:9% 7,550 734
700 | 60'8| 7,390 71°8 | 69:8 | 7,230 69° 1 -~ - - 592 | 7,615 (. 711
800 bBY-1| 7,270 686 - L= - -1 - - - =
900 | 57°7) 7,180 | 662 | - - - - - | - - - -

v Note:—The yleld is the weight of the residue as a _peccentage of the moxsture free coal Caloriﬁc .

“values are given in calories pér gram of residue. The thermal efﬁmencv is the heat value of the remdue as
P percentage of the total heat value of bhe orlgmal sample. .

—
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Regular Semes on other Lignites—Qomparative tests have beén made on lignite
samples from the West Dominion Collieries, Taylorton, Sask.; Wm. Halberts niine,
Trochu, Alta.; and Cardiff Colhemes, Qardiff, Alta. The procedure followed was that
described under © Regular Series on Shand Coal.” ‘Diagrams ITL, IV V, and VI show
in' comparable form the results obtained with the Shand coal and the three. coals enu-
merated abhove. . In these curves the calorific value of the residue; and also its percent-
agé content of moisture, ash,’ and volatile:matter, are shown. plotted agmnst the per-
centage yields on the basis both of coal as charged and of. dry coal. The temperatures/
" of carbonization at Whmh the different yields are obtained are-also shown. No deter-
" minations of ash and volatile mnatter were made in the experiments with Shand lignite,
the curves shown for these are therefore theoretical. With the.other three samples
these determinations were made, and both the theoretical and determined curves are
shown. It wﬂl be noted. that the determined ash.is always lower than that caleulated
from the loss in welo'ht Tlie relation between the determined and the caleulated vola-
tile matter is less regular, but generally the former is the lower.
. Tests on lignites from other fields- are now in progress. .
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LARGE SCALE LABORATORY EXPERIMENTS.

In the small scale experiments only the residue left from the carbonization of
lignite under specified conditions was studied, and its yield,.calorific value and analysis
determined. In the large scale laboratory experiments the results determined include
the yield and calorific value of the carbonized residue; the yield, composition, and
calorific value of the gas generated; the yield, calorific value, and economic value of
the tar oils produced; and the ammonium sulphate yield available. The conditions
under which the lignite was carbonized were, in the experiments here described, only
varied to show the influence on the results of the final temperature to which the
charge is heated, the rate of heating, and the moisture condition of the coal treatment.
TFurther experiments are well under way which show the effect of the pressure in the
retort and the atmosphere in the retort. '

Apparatus—The apparatus designed for and employed in most of these tests
cmbodies three important features: an accurate temperature control; the reduction,
~as far ag possible, of the temperature lag from the walls to the centre of the charge;
and the complete removal and easy collection of the tar vapours. The general layout
of. the apparatus is shown diagrammatically in Fig. 5.

The temperature control is effected by the use of an electrically heated lead bath,
B, with suitable thermal insulation. The bath rests on a movable platform which
can be raised by a screw C. The temperature is observed by means of a pyrometer
and regulated by switches and a rheostat. -

The reduction of lag is effected by the use of a tubular retort A. This consists

of seven 12” lengths of 2 boiler tubing, mounted into a cast irom head. No part
of the charge is thus more than 1” from the walls of the retort, which has.a capacity,
to the top of the tubes, of 2,300 grams of pea size lignite with about 35 per cent
moisture content. :

A satisfactdry method for collecting the tar was only evolved after many weeks
of work and many failures. Not only was it hard to remove the last traces of tar fog,
but the condensate was usually in the form of a watery emulsion, very difficult to
handle.

The method employed is as follows: the hot gases leaving the retort pass down
through the centre tube of a small scrubber D, made of iron pipe and containing
three interlacing coils of wire, passing up again through a surrounding annular
space; the whole being jacketed with superheated steam. The heavy tar oils are here
condensed in a practically water free condition, and drop into a weighed glass beaker.
The lighter oils, steam, and gases pass on and down through a simple tubular condenser
i where the two former condense and collect in a receiver, the oils floating on the water
and showing only a slight tendency to emulsify. The cool gases leaving the condenser
still contain some tar fog; they are therefore passéd down through a tube scrubber T
filled with glass beads (and a short layer of glass wool shown ghaded) through which
a jet of steam from a weighed boiler is also passed. The bottom half of this scrubber

- is water cooled. This scrubber completely removes the tar fog from the gas; the oil first
condensed on the beads acts as an oil scrubber collecting more of the tar, the steam
prevents the clogging of the scrubber by keeping the tar hot and fluid, and also, when
condensing at the bottom, carries down with it any vapours still remaining. The
gases are thus completely cleaned,-and all the liquid products as well as the ammonia
from the lignite are collected in the vessels and can be readily weighed and examined.
The tar oils thus collected are reasonably free from water and can be redistilled with-
out excessive bumping or frothing. The gases leaving the serubber ' pass through a
final cooling tube G; through a gas meter H, and into a gas holder which is not shown.

For temperatures above 700° C. a smaller apparatus was employed, and no lead

bath. The retort consisted of a simple piece of 3” boiler -tube 16” long.- It was

heated by placing it inside a tube of 8” bore heated electrically by means of coils of
26a—7%

[
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higher than that desired for the test in order to allow for the cooling effect of the
retort, was then raised to surround the retort. The temperatures and pressures at the
different parts of the system, and also the meter readings, were recorded at frequent
intervals, and the experiment continued until the evolution of gas had practically
ceased. The volumes of gas collected were corrected for temperature, pressure and
moisture content, being reduced to moist gas at 60° ¥, and 30" of mercury pressure. .
All other products were weighed, and all the products were carefully analysed. In a
number of the experiments the gas was collected in two separate holders, and the
two portions were then analysed separately; it”will be noted that the gas from the
second half of the run is much richer than that collected in the first holder.

The tables given below summarize the more important results obtained. As a
general rule the results are the average of two or more experiments at each temperature.

Slow Heating Series of Tests~In the slow series the general method was the same
as the above, except that the lead bath was only heated beforehand to a temperature -
slightly above the melting point of the lead. The bath was then raised slowly up and,
after the retort was immersed, the temperature then slowly raised to the temperature
of the test.

Lzperimlental Results—The results obtained in the experimental work are sum-
marized in the following tables:—

Table IV gives a typical analysis of the Shand coal employed in the tests.
TABLE IV. .

Typical Analysis of Shand Coal Employed in Tests.’

Proximate analysis. ' Coal ag charged Dry coal.

Proximate analysis—

MoOISEULE L0t vvvireis vvrriearney eanan e e 9 326 00

. N e 9 86 128

Volatile matter ...... e b e irer et % <2771 402

Tixed carbon, ... .oy v it eir i e ey % 817 47°0
Calorific value—

Crlories Per Bram. . ov e ivereeornennreerornnonvenioensoners <1vs 3965 68380

B Th. U.perlb.....oooveve viiiiennnn e e ey 7140 10580
TPuel Pablo 4 vvve sttt i i i i e e 1°17 117

Table V gives analyses of another sample of Shand coal, as mined with 85 per cent
of water, after drying at 110° C., after carbonizing at 580°-600° C., and after carbon-
izing at 775°-800°C. Table VI gives a weight balance sheet' on carbonization; the
last column indicates the accuracy obtained. Table VII gives the commercial products
obtained per ton of moist coal charged. Table VIII gives a thermal balance sheet;
the last column gives the heat lost through the formation of water, carbon dioxide, etc.,
during carbonization. Table IX gives yields and analyses of the carbonized residue.
Table X gives-yields, analyses and distillation tests on the far oils. In the last column
the quantlty of pitch available for use as a binder for briquetting the carbonized
residue is shown. Table XT gives the yields, and combustible content of the gas pro-
duced. In most of the experiments the gas was collected in two approximately equaI
portions; it can be seen that the second portion was far richer than the firgt.

Table XII gives some comparative results on different samples of lignite from the
Estevan area. Six samples were tested from five different mines at Taylorton, Bienfait,
Shand, and Estevan; one sample consisted of outcrop coal. The samples were car-
bonized as described above under ‘“Regular Series of Tests, Rapid Heating,” at a
temperature of 575°-600° O. In the results obtained comparisons between the different
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coals were masked by variations in' the moisture and ash coutent of the Sftmples
tested. The results were therefore recalculated to the uniform basis of coals containing
38 per cent moisture and 7 per cent ash. The table shows that in the main the different
coals of this field give closely agreeing results, after allowing for variations caused by
differences in moisture and ash content. The yields of tar, however, are a marked
exception in this respect.

TABLE V.

Analyses Shand Coal—Raw, Dried, and Carbonizad.

My 17 8 176
Sample. , © | Asmined. Dried. (’%18%(11&10/&%“ Ca.;.}gi%hz(;:%at
1 roximate analysis— :
Moisture. ..... e ieee e % 350
Ash ool Sovee e L% 81 126 17°6 203
Volatile matter ....,.... [ A 25'b 392 . 117 28
Trixed carbont. ..o ivivin cinen.n % 314, 48'3 70°8 76'9
Ultimata :ma.IySIS—- : .
Carbon......7, e eveaas % 40'6 626 740" 76'6
Hydrogen ......oovvvvenen. .. 9 65 39 2:4 10
Ash Lo e e % 81 12'6 17°5 20°3
Sulphur 1 . .
INITOZON. Fevrierir vvrvnrnieennss - % . 44°8 21°1 . 61 2'1
Oxygen J
Calorific valne— . - ’ ’ :
Calories per gram 3700 5690 6620 6560
B.Th. U.perb...c.ooovnent. . 6660 | 10240 11920 11500
Fuel ratio....ooceiviininns e, .. 1-25 ’ 125 605 2780
Carbon-hydrogen ratio 62 S 1601 - 30'8 774
TABLE VI

Weight Balance Sheet, Lignite Carbonization—Dry Coal Basis,

Water of Tar oils, | Carbonized | Unaccount-
Temperature. decomposi- Gras. crude. |, residue. ed for.
tiou.,
% % % % %o
Rnpui heatmg—- ) : . .
‘ 69 41 10 875 -0'5
4()0 9'8 81 2°9 791 -0'1
4756 119 12°3 427 714 -0°2
553 117 17:0 4°1 667 . ~0'B
605 13°4 180 42 64+3- -0'1
690 125 22'1 39 61°5 00
Rapid heating, no lead Dath— .
760-800°C. .. veeevinnianiannnns 135 21-7 37 60°8 -0'3
Rapid heating, dried cowl—— . :
BH0°C L.t ieiinie i e 87 17°9 .34 69'6 -0'4
Rapid heatmn-, dried coal nolead bath—
750-800°C. ‘ 91 92+4 30 65°4 +0°9°
900- ‘)JO . . 83 251 . 30 639 _+0°3
Slow heating— . :
450° 10°4 115 43 _ 740 +0'2
550 12°6 15°5 45 T 674 00
(757 12°4 . 2002 - 40 . 638 +0°4
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TABLE VII
Commercial Products, Lignite Carbonization—Moist Coal as Charged.
Yields per short ton.
T M%isturg as ; —
'emperature. charged. ) Ammonium . Carbonized
Gas. sulphate. Tar ofls. | ™ esidue,
) % c f. 1bs. gals, 1bs.
Rapld heatmg—— ’ )
350°C 323 590 05 01 1185
400 319 1190 14 41 1075
47 316 2020 44 54 980
565 318 3130 10°2 58 910
605 312 3810 11-8 56 885
620 83'0 4900 19 2 50 .826
Rapid heating, no lead bath—
TH0-800°C .....iiiiiiaiiii e 387 5530 15°0_ 40 804
Rapid hea,tmg, dried coal— . )
L2151 o O 23 3010* 106 4:6* 935*
Rapld hea,tm dried coal, no lead bath.
(gf ........... 16 4880* 16-6* 3:0* 867*
900 900 ........ e ey 22 5920* 16°2* 2:8* 834*
Slow heating— -
450°C..... e 831 1710 33 53 990
BOO  ..iii i e 340 27560 10°4 59 890
655 ........ e 33'6 4200 145 51

*Calculated to the yield from a 33% moisture charge for comparison.

TABLE VIIL

»

Thermal Balance Sheet, Lignite Carbonization—Heat Content of Products as
Percentages of Heat in Original Charges.

AN 17
Temperature, Gas. Tar. Cagg?g:éed Loss,
Rapid heating— % % % %
350°C..0ure i 07 16 922 55
400 L. 17 4-7 883 53
ATE  Livis e e e e 650 67 . 817 66
5157 2 83 60 78-1 76
60D L..il sieiieeiie e 106 65 748 81
1211 P 144 59 70-4 9-3
Rapid heatug no lead bath—
................................... 147 46 68'5 12-2
Rapld hea.tmg, dried ‘coal— )
......................................... 70 55 811 59
Rapid heating, drled coal, no lead bath— )
TB0-800°C ..o eitvinenerneriennernenannanennoss 136 38 . 76°8 6°8
900-080 .. ieiriiii e e 17-4 36 730 61
Slow heatmg—
12 U 41 .63 837 59
5157 8'0 72 790 58 .
15T 12°5 - 62 737 7°6
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TABLE IX, -
Carbonized Residue—Lignite Carbonization.
. Vield Wator o Galorific valuo.
Temperature, of coalas | in coal as Af‘h b
charged. oharged, | COUT% I(lories per |B. Th. Us
gram, - perlb.
R.’Lpld heatmg— % % R
0°C.....- 592 32°3 156 6195 11150
400 538 3819 16500 6564 11815
475 488 316 159 6727 12110
bt 455 31'8 169 6382 12390
605 442 312 176 6845 . 12320
650 413 330 20°1 6729 12110
Rapid hentmg, 10 lead bath— :
750-800°C 40°2 337 163 6816 12270
Rapid heatmg, dried coal— .
BO0°C . i iiies crierieeeaes 680 2'3 184 GS48 12325
Rapid heating , dried co*x.l no lead bath—
750-800°C. .. cvis it i e e 644 . 1'b 204 6495 11690
631 22 198 . 6566 . 11720
495 331 169 6645 | 11960
444 340 18'5H G895 12410
493 336 . v18°5 6790 12220
TABLE X.

Crude tar oil,

Dried tar oil.

Yield per] Calovific

Distillation results.

Pitch as per

Water s value B. cent of
Temperature. Density. [ 2000 lbs. | . . A
conteut,. | Th. U. per oy | Pifich resi- | earbonized
dry coal. 1b, Up to 810°C. due. residne.
% © gals. % % %
Rapid heating— 8
. - 400° 15 098 6'0 17,260 |  60'9 381 14
475 77 099 79 17,250 556 42'Y 28
5565 9:4 100 b 17,040 64 2% 84-7% 14
605 33 100 . 8'1. 17,080 C 63T 434 27
690 52 100 7'8 16,970 652 325 20
R'\.pld heating, nolead ) :
bath—
760-800°C 22 8¢ 1'01 58 °| 17,100 42°6 67°1 27
, Rapid heating, dried . ’
_coal— . . .
.B50°C . 23 097 69 17,410 5846 407 20
. Rapid he'nt.mg, dried .
coal, no lead bath— T . ) -
750-800°C 310 0°98- 4'6 .17,130 420 565 19
900-950 318t 0.99 4-2 17,280 40'5- 587 - 19~
Slow heating— v .
450°C - 96 0°99 7°8 17,110 627 36°2 19
550 1-8 0-99 89 17,020 60°5 38'3 25
655 66 0-99 76 17,660 600 38'b 2'3

" *Cub at 325°C.
o

“{Small seale experiment, fractional condensation of tar not employed.
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' TABLE XI.

Gas Results—Lignite Carbonization,

Yield per Galor{fyic v;}ue fB - Th. Combustible gas. ’
Temperature. 2000 1bs, | _--Peret Density. Average. .
dry poal, gross. net. . Holder (1) | Holder (2)
e f. % % 72N
Rapid heating— %
3500(% 870 180 170 122 28 28
400 1740 215 195 1-24 29 29
475 2950 355 320 0°96 46 46
550 4590 385 345 094 49 55
605 5530 405 365 086 52 - 6L |
690 7320 415 376 079 51 67
Rapid heating, nolead
bath—
750-800°C 8340 369 330 0°69 65 |..... PO 65
Rapid heating, dried
coal—
550°C 4490 355 320 102 36 67 49
Rapid heating, dried
coal, no lead bath—
750-800°C 7350 373 335 081 43 't 63
900-950 . 9085 381 341 071 58 83 73
Slow heating— : s .
450°C 2660 340 310 117 39 .o 39
550 4170 405 370 098 33 69 53
655 . 6320 420 - 380 083 46 80 64
TABLE XII.

Products obtained pei‘ short ton of different lignites from the Estevan Area,
Carbonized at 575-600°C,

Results computed to a basis of coals containing 88 per cent water and 7 per cent ash.

Carbonized residue. Gas.
Coal. | . r o
Weight. Calorific value. Volume. ‘ Calorific value. Aggllgl};):,;;m iﬁi;ecr"iﬁ: Agia;]]}laélfe
Tbs. B. Th. U, per 1b, cub. ft. |B.Th.,U, percub.ft 1bs, gallons. Za

A 870 12800 3260 415 11°1 69 36
B 866 12700 3340 . 410 11-8 64 2'9
G 874 12700 3320 380 111 42 22
D . 879 12750 3310 410 i2°0 49 21
B 880 12600 3210 - 885 11'6 50 2:3
1| ‘851 11010 3230 300 112 34 PP

Note.—The above figures were calculated from experimental results on coals with varying water and -
ash contents. Samnple Jil was outerop coal. . .
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V.
REPORT OF MECHANICAL WORK AT FUEL TESTING STATION.

B. T. Haaxen, Esq.,
Chief of TFuels and Fuel Testmo' Division.

Dear Sir,—I herewith submit Summmy Report for Fiscal year endmg March 31,.
.1919, of the Mechanical Division of the Mines Branch, Department of Mines.
Special attention is drawn to the number of experimental machines and apparatus
for the different divisions, most noteworthy being that of the Fuel Testing Division
for which the following machines and apparatus were designed and comnstructed: a
rotary retort to be used in conmexion with lignite investigation; two new .wood turn-
ing lathes not yet completed; three double door aluminitun ‘desiceators nearing com-
«pletion; and three special mrercury winches to be used in connexion with mine air

_ mvestlgatlon.

There has also been a nunber of specnl pieces of qpparatus designed .and con-
structed in connexion with the experimental work. of the Fuel Testing Division and -
the Ore Dressing Laboratories, which have demanded counsiderable thne in designing
and meking, as such apparatiis, being impossible to purchase, presents problems which
ave not met with in routine work. - \

Miscellaneous small jobs in connexion with the experimental work of the other
Divisions of the Mines Branch were also designed and completed by our mechanical

staff, either in the machine shops at the Fuel Testmo Station, or at the Sussex Street
building.

All of which i respéctfully submitted.

(Signed)  -A.'W. Mantle,
Mechanical Superintendent.

) SUMM ARY CosT STATEMENT oF LABOUR CoMPLETED, AND MATERIAL Usm) DURING THE
) TIscan YLAR ENDING MarcH 31 1919.

Labour. Material,

. Ore Dressing Division.. .. .. ., .. .. v an wx $2,200 63 $1,012 10
Chemistry Division.. .. .. o0 o0 o0 vv oo v ve o 1,145 86 620 78"
Truel Testing Division.. oo w0 v 0 v vo ve 0e 0 801 95 86 68
General, Mines Branchi.. .. «¢ vv o4 vt vt e ee 356 96 49 40
Ceramic Divislon.. .. .. v o0 o0 e e L e . 84 09 15 62
Non-metals DIvision.. v o vi vv w0 0v o0 w0 oo 267 84 ) 36 02
Metalliferous Division., “. . vv oo c0 vh ar e . 10 77 0 32

TOtal. s L. v e e wr ew enowe aeee .. $4,868 10 $1,718 92
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ORE DRESSING AND METALLURGICAL DIVISION.
1. )

RerorT oF ProGrEss.
- G. O. Mackewzie, Chief of Division.

While the writer gave general supervision to the work of this Division, he devoted
the most of his time to his secretarial duties in connexion with the Canadian Munition
Resources Commission, and left the actual operation of the ore testing laboratories
to his first assistant engineer, Mr. W. B, Timm,

My, O. S. Parsons resigned his position as second assistant engineer in May, and . -
the vacancy thus created remained unfilled to the end of the calendar year.

The Division continued to act as samplers and assayers for the Imperial Muni-
tions Board: as explained in the last Summary Report, but as the Board purchased
very little molybdenite or ferro-molybdenum after January 1, 1918, this work was
much lighter than it had been during the previous year.

The practice of milling molybdenite ores on a custom basis was discontinued after -
the 1st of August, principally because the urgent demand for this mineral by the
British Government has ceased and also on account of the interference such com-
mercial work caused with the routine testing work of the laboratories. The concen-
tration of several large bulk samples of molybdenite ore was, however, undertaken on
the basis of test work. '

PRODUCTION OF MOLYBDENITE CONCENTRATES.
DEPARTMENT OF MINES, ORE DRESSING LABORATORIES, OTTAWA, CANADA,
For year ending December 31, 1918.

Crude Ore MoS,. Content { Re- MoS,

Shipper. ~ Locality. Received. MoS,." | covery. |Recovered
] Lbs, p.c. Lbs, p.c. Lbs.
*Barton, Jas. W...... Nett Lake, near Timagami Sta-| 1,212°0 842 102°05 3
tion, T. & N.O. Ry.
#*Bertram, H. A, , ... Tippings Farm, south half lots| 19,5820 27 6257
213 & 5Q01arendon Tp., Pontiac
0., Que, .
_Bancroft Mining Co. . |Bancroft, Ont...,............. 6945 | 419 | 29710
*Burchill, H, C..., .. New Rosy, Lunenburg Co., N.S,| 40,6840 49 198132
Cole, J,. 8 ....... Sunset Mine, Dacre, Ont......[ 39,6616 2°64 | 1042 77
Day, James F ...... Ne(e?r Hgliy’s Station, Renfrew| 2,579'0 1:97 50°80
0., Ont. .
Danright, John ... . Lemiﬁster, Hants Co., N.S. . 376°0 1:08

406
International Molyb-|Lots 16 & 17, Con. xi. Broug-| 89,3490 1:84 | 1609°483
denum Company. ham Tp. Renfrew Co., Ont..

Lillico, K. J......... Lots 14&15, Con. xii. Monmouth|203, 996" 5 533 | 1088°35
) Tp., Haliburton Co., Ont. °
*New Hazelton Gold-{New Hazelton, B.C.... ....... 53,2280 1:40 745°19 86°7 112,819 056
Cobalt Mines Ltd. '
Ryan, W.J......... Timothy Mountain,, 25 miles 7610 [ 29°99 22823

N.E. from Lac La Hache,
close to 25° paralle], Lilloet
]giéision, Northern Division,

Schreiner, J. C...... Ashdod, Onb....vvvivnennnesnn 37,9280 045 170°68
Spain, W. J....... ..|Lots 31 & 32, Con. v., Lot 31,| 66,3900 2°10 | 1394°19
Con. iv. Griffith Tp., Renfrew
Co., Ont. .
*St%ndardMolybdenite Maniwaki, Que............... 24,9850 | - 040 [ 107:085
0. .
Taylor, A. W........ Ashdod, Ont ....ovvivunnnen.. 118,722°5 5:68 | 676968
Williams & Ruffner. .|Rossland, B.C..... P cooo| 5,426°0 ( 14°63 79302
Wood, O. E. & Com-|Squaw Lake, Que.............. 692°0 | 71°85 | 497°081
pany. |

‘17 Shippers shipped 706,167 Jbs Crude Ore at 2°09 p.c. containing 14,778°87 Ibs Mos,.
Norz.—The shipments marked with * are experimental tests.
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ORLES TESTED AND REPORTS THEREON.

W. B. Tnun, dssistant Bngineer;. C. S. Parsons, dssistant Bngincer.

v The following ores have been tested and reports made thereon during the calendar

year, 19018 :— -

.
1>I.%s€. f Ore or Rock. Locality. Shipper. Weight.

. . Ton, Lb.
‘*75 Titaniforous iron ore.,...[St. Urban, Que......... Titanic Tron Co., Quebee, Que...... lcar|load.

- 76 jMolybdenite ove........ New Ross NSt H. C. Buchell, \desor, N.S,, 20

~ 77 [ Kakaboka, Talls, Ont....|F. R. AUFLAINIOr. . vrsserseoss R PR 270
-~2 78 {Copperore........ .. .. Ikeda Bay, B.C........ . 1A, Ikeda, Tkeda Bay, B.C.......... ....] 350
-~ 79 Manganeseore.......... ‘Walton, Tants Co., N.S,|Canadian Munition Resomces Com-

mission ... 22

- - 80 [Molybdenite ore .. .... Alice Avm, B.C......... International WIolybdeuum "Oo., ,

) Renfrew, Ounb.. «vo.vviiininesina|.s ..| 1,145

=~ 81 0 veaeenes Rossland, B.G.......... Williams & Ruffner, Rosstand, B.C.y 1 [ 1,520

=821  u e Nett Lake, Ont......... Jas. W. Barton, Tovonto, Ont .....[.... 1,230
<88 \Iolybdemte Gold: Cobalt )

0 New Hazelton, B.C..... Nt]a:\‘vdH'uelton Gold-Cobalt Mines, g
T J ) ' SO S N 70
84 |Zinec-lead ore.... ... ... Carmacks, ¥, T... .\Dv. A, W. G. Wilson, Mines Branch, 3
-85 |Graphite.....oooein.n. . |Buckinghan, Que New Quebec Graphite Co., Ltd.,

. Buckingham, Que............... Lol 200
---86 |Molybdenite............ Haley’s Station, Ont....|J. F. Day, Sudbury, Ont........... 1 601

#87 |Gold ore ..vvy ovuiiann Lake Aylmer, Que Chas. J, Wallich, Detroit, Mich.,..[....| 238

#88 |Pyrites v..... ... ... English, Ont,........... Robt. Gamble, Obtuwm, Ont........ .| 460

89 |Gold ores. viveviniininnn Sudbury, Ont ......... J. 8, Black, Sudbury, Ont.......... 220

90 [Tungsten ore...... . ....|Dablin Guleh, Y.T. Frank Cantin, Dublin Gulel, Y. T..|....] 354

\91 Molybdemte ........... Hull, Que...o.o. voennnn. Crnadinn Wood Molybdmute Co,

N . . Ottawa, Onb ...ovvins vvinnnnns 29 | -
92 " .+ vveevesjlioon Linke, Ont, ....... J. Al Johnston, Loon Lake, Ont.. ...} B02
93w i e Campbell’s B'my, Que L |H. T.egel Campbell’s Bay, Que.....|.... 759

%04 angfmese ..... e Bathwrst, N.B.......... W. ¥. 0. Parsons, Bathurst, N.B. |... 10
= ~95 |Ferro- molybdenum slag.. Bellevxlle, (0711 TR sznm Electric Steel Co., Bulluvﬂle, a8

L S
96 [Manganesei......o.ovvuis. Gowland Mountain, N.B.|Dr. Hays, Geologlcal Swrvey...o.ei e 10
97 [Molybdenite............ Hull, Que, ....ovovvnnn \V((;od \Iolybdemte Co., Ottawa, 150
. 3 P PR 5
-98 [Titaniferous iron ove. o] . viovvis vivn vaiiane Dr. W. L. Goodwin, Kingston, Ont.|. 276
~--=909 |Molybdenite., ......... Mmslnm, Que..ionn W80d Molybdenite Co., Ottmvm, - o5

Y 100 (Manganese........ou.n.. Bathovst, N.B. ... ....: Q. Turgeon, Bathurst, N.B......... 25
X101 [Tungsten.,....vovvuann. Burcka, NS, .. Geo, A, Camelou, Durcl\m N.S....0....] 1,007
~102 Gmphlte .............. Lachuts. . Thos. I1. Rae, Lachute, Qne ........ ....| "800
B {1 T T P Jas H. Mason, Tmonto, Ont..... . 50

104 Tungqten .............. Yukon Territories. ... |D. B, Chudunn, meson, Y.T.....]...:] 1,298

2
TIO20 s w0 vt v ee e i v e e e e e e e e

Test No. 75.

A carload, of titanic iron ore, “ilmenite,” from St. U1ba1n, Quebec, was 1ece1ved

from the Tltanle Iron Co,, Quebec city. : .
A 50-pound sample was picked from the carload and cmshed to 50 mesh Thls

sample gave an analysis of :—

37.62 per cent,
40.49 ¢
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It was run through the Ullrich magnetic separator with the rings raised three-
fourths inch from the feed plate and with a magnetic field of 4 amperes, 110 volts,
giving the following products :—

\
Magnetic—
Weight.. .. o0 vh ve v e i v e e e e e 40 pounds.
ANalysis—Ie, . 1. vh v vh ee ee e ee ee e 38-81 per cent.
TIOZ. 0 w4 w4 ve vt tu e e e ae e 39-88 “ ,
Non-magnetic— :
Weight, . o o0 cr e e i e v e e e e e 44«0 pounds.
Analysis—Ie.. vu vr vh h e er e e e e 37-52 percent
T102 e e 40-70 “

A larger sample was crushed to 35 mesh 0164 1nch aperture, and run through
the separator with the rings stepped, the outer ring three-fourths inch from feed plate,
second ring five-eighths inch, third ring one-half inch, and inner ring three-eighths
inch. The product from each ring was weighed and sampled separately. A magnetic
field of 10 amperes, 110 volts, was carried on the machine. The weights and analyses
of the products are given in the following table:—

Analysis.
Product. Weight. —
- % Te. I % TiOa. .
Lbs.

075 38-62 36°63
050 T 42°05 3318
27°50 3963 4156
30450 |. 39:63 4165
Mlddlmg ; 34:00 3761 3855
Tmlmg ....................................................... 9650 34°57 3566

Conclusions—From the above results it will be seen that a separation of the iron
o and titanium cannot be made by any mechanical means of ore dressing. The ove is
an ilmenite, the titanium being chemically combined with the iron so that in raising
" the iron content the titanium content is also raised and vice versa.

Test No. 76.

NEW ROSS MOLYBDENITE ORE.

A carload of molybdemte ore was received on March 27 from H. O. Burchell,
Windsor, N.S. This carload contained 122 barrels in two lots, marked X and XX,
taken from two different points on the property, and in both cases the ore was sup-
posed to be the run—of—mme.

Lot X.. .. 40 barrels:
, Grosswe:ght,. 156,048 pounds.
4 Netwelght. ., .. o0 v it vr v vh ch ve oe vs on o 13,854 “
MOISEULS. « w0 vv v vy o0 vv o on ou oa on e ee e 0-96 per cent.
Dry welght.. .. o0 o0 vh ve vh ed vs eo va e e 13,721 pounds,
Analysls—MOS2. . «v sv ve v4 s ss eu o es v ee e 0-54 per cent,
MOOZ. . vu vo vr vs e vs sa o1 4e we e trace.
. ClUo v vr v v e vs te e e e e e 0-08 per cent,
Content——-M082 e e e e b de e ee e e e 74:0934 pounds. .
‘ Lot XX.. .. 82 barrels,
\ Gtosswelght 29,762 pounds.
Net welght.. .. .0 oo vr v vy vh v e o0 v v 21,260 “
| Molsture.............................. 109 per cent.
‘ Dry weight.. oo o0 vr ot vt ve or sr e aa e e 26,963 pounds,
Analysis—MOoS2.. vt v v v en se et eu we ae e 0-46 per cent,
| © MOOS s vy e e e e e e e e e e trace.
| ’ 02 0-08 per cent.
Content———MoSg ve s . e 124-0298 pounds.
|

The ore consists. of molybdenlte of the ﬁake variety in quartz with a small
amount of the granite wall rock. A very small amount of iron and copper sulplndes,
and mica is present. . oo !
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Prelimanary Test. ’

Several of the barrels were opened and some pieces of the ore were taken from
each to make up a sample for a small test on the laboratory Callow testing machine.
This sample was first crushed to 20 mesh and a sample taken for analysis. The
remaining portion was cut into two lots; ome was crushed to 80 mesh and the other
to 40 mesh.
The analysis of this sample showed it to contain:—
MoS2—0'36 per cent.
Test No, i~—30- -mesh material, . .
[ - 1,000 grams,
OIl,s e oo vn W ve su os an w1 as Pine oil & pound to ton of ore.
Coal oil } pound ‘to ton of ore.
Mixed in snnll pebble jar for 10 minutes before adding to the machme
Only the tailing from this test was analysed.
This gave dMo0Sy—0.04 per cent.
Test No. ii—40-mesh materinl. )
OLC.v vt v vn ve s st e ve e e 1,000 grams.

E ) Pine oil § pound to ton of ore.
’ Coal oil % pound to ton of -ore.

Mized in small pebble jar for 10 minutes before adding to the machine.

'

Concentrate obtained.. .. .. .. .. .. .. .. L L. 3:1 grams.
BLOSars vv ve v nh e e i e ae e e s 63-45 per cent.
Content.. .. oo vv vh ch b e e e ae e © 1967 grams,
RECOVELY vt vt v ve he vt ve on ne ou as ae o - 71 per cent,

Milling obt'uned e e e e e e b e e e 32 grams.
MOS20e viivh e e e e i e e e e e s 1.91 per cent.
MoSs.. .. e e ve e e e 0-611 grams,

. Percentage of V,[OS) values G he e e e e 22 per cent. -

Tailing obtained.. .. .. .. v o0 L0 L L s - 9649 grams.
MoS2.. .. .. L . 0-02 per cent. !
Content.. .: .. vv v vh v as he e e 0-193 grams.
Loss.. .. .. . . .. 7 per cent,

Iiguring on a vecovery of 70 per cent of the MOS values in the middling, this
would give a total reeovery of the molybdenite values i 111 the crude ore of 80 per cent.

Lm'gé Scale Test. . )

The method of crushing and concentration adopted on the carload lot was as
iollows —
The ore was first erushed in the jaw crusher with the jaws seb at 17 opening,
and the crushed ove fed by a push feeder which delivered it to an elevator wluch
discharged into a Vezin sampler where one-tenth of the ore stream was cut out, the
main flow travelling down a chute to the Hardinge ball 'mill. Here the oil was fed so
as to become thoroughly emulsified in the mill. Trom the ball mill, the pulp flowed
down a launder to a 87 centrifugal pump which delivered it ou to a Callow screen. The
sereen used was o 35-mesh ton-cap screen. The oversize from the screen was returned
to the mill, the undersize went direct to.the Callow vougher cell. This method was
" changed during the run due to trouble encountered by the presence of foreign oils
which would get into the ecircuit at times and kill the froth on the cells. This oil
presumably ¢ame froin the ore. The undersize from the screen flowed into a Callow cone
.tank wheve a slight washing action was given the pulp. TFrom the come tank the
thickened pulp was drawn to an elevator and the elevator discharged imto a launder
where the density of the pulp was regulated by the addition of water, and this launder
delivered it to the Callow rougher cell.. In this case the coal oil was added to the ball
mill, the pine oil to the boot-of the elevator. The tailings from the rougher cell
were pumped to the waste dump after being Sfunpled The rougher concentrates were '
reconcentrated in the cleaner cell.
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Both lots were sampled separately but the concentrates were allowed to collect
together.

- The tailing analysis of lot X was 0-17 per cent MoS,, giving a recovery on this
lot of 68:7 per cent. .

The tailing analysis of lot XX was 0-15 per cent MoSz, giving a reeovery on this
lot of 67-5 per cent.

185 pounds of concentrates were obtained from the whole shlpment with an
analysis of 72-75 per cent MoS,.

. Conclusions.—The ore is an ideal one, since it is easily crushed and easily con-
centrated. The results obtained from the small preliminary test are more in accord
with what could be obtained in actual practice than the large test, due to our trouble
with foreign oil in the circuit. On an ore of this class of a grade 05 per cent MoS,
a recovery of the molybdenite values of 85—90 per cent should be looked for, while
with the cells working properly, a concentrate of 85 per cent MoS, grade should be
obtained. .

Test No. 77.

MOLYBDENITE ORE FROM KAKABEKA FALLS.

A sample of 270 pounds of molybdenite ore was received on March 27, 1918, from
F. R. Aufhammer. This ore was supposed to represent the run-of-mine from a molyb-
denite property at Kakabeka Falls, Ont.

The molybdenite is of the amorphous variety in a quartz gangue. A small amount
of iron and copper sulphides is present.

The sample was crushed to 10 mesh. It was cut down in a Jones sampler and a
portion crushed to pass 80 mesh and another portion to pass 100 mesh. Both the 80-
mesh and 100-mesh samples were analysed.”

80-mesh material—

MOSo. . vv ct he e e e b e ee me e e e e 1-29 per cent.
0 T 0-05 o

= T absent.
AB. . . it e e ee e ee me aa ae e ee ee e e trace.

100-mesh material—

MOSS. s vv ve we cu st e he ek e e ee ee e ne e 1-25 per cent.
IO e s w4 te s o0 os o va me to oe te sa ou ww oee e 0-04 “
Bi. absent,

As.. e e e e e . . . trace.

A series of small laboratory tests were made on the Callow maohlne

Test No. i—80-mesh material.
Ore.. .. . W e+ ve es se se o oo oo 1,000 grams.
il mmture e ve ee v ve oo e o. Pine ofl—3 pound to ton of ore.
Coal oil—1 pound to ton of ore.

Mixed in small pebble jar for 10 minutes before adding to the machine.

Concentrate.. .. .. .. v ct i tu 4 v e en e 23-2 grams.
MOS2. . e ee e e e e e e e e e 33-65 per cent.
Content.. .. .. v. ch ch th e e me e e e 7-8068 grams,
RECOVEIY .. vv vv or tv vn an on wn e an an oo 69-0 per cent.

MIGALNE. « vt v ve ee tr th e e e e e e 60-4 grams.
MoS,. . 2:63 per . cent.
Conient 1-58852 grams.

Tailing. .
MOSg

» Conrtent..........................
LOSS. v vv cv o we ae e e e e e aa e e

Percentagedf\losz values e e e e e i e

140’ per cent.

916-4 grams.
0-21 per cent.
1-9236 grams.
17-0 per cent.
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Figuring on a recovery of 70 per cent of the molybdenite values in the middling,
the above test would show a recovery of 79 per cent of the molybdenite values in the ore.

Test No. 1i—80-mesh material.

Ore.. .. . W e+ ve s se on oo we oa 1,000 grams.

Oll mlxture e e+ s+ s+ se se oo .. Pine oll—3 pound to ton of ore.
Hardwood creosote—3 pound to ton of ore.
Coal oil—2 pounds to ton of ore.

Mixed in pebble jar for 10 minutes before adding to the machine.

Concentrate.. .. .. o0 sr s v oae oen ae we s e 165 grams.
MOS2.. ev vv sp salon me wsoen asoas we owe s 33-65 per cent.
Content.. .. vo th en he e e ee ee sd e s 5552256 grams.
Hecovery . R 638 per cent.

Note.—This concentrate was obtamed by screening the original concentrate from
the machine on a 100-mesh screen.
8-7 grams.

1st middling.. .. v v vh ch v e es ae ae e e
MOS0, . v v sa s s s se o au se sa e o aa e 21-83 per cent.
Conltent . e e e e e e e 1-89921 gramas.
Percentage M082 values e e e e e e e 18-4 per cent.

Note.—This mlddlmg was obtamed by screemng the original concentrate on
100-mesh screen.

2nd middling. . 151-3 grams.
MoSs. . 1-09 per cent.
Conttent . e e e e 164917 grams,
Percentage M082 values e e e e e aa s 16-0 per cent.

Tailing. . .o e e e s 823-5 grams,

oo MoSz e e eeeas aalen 0-15 per cent.

Content. 1-23525 grams.
Loss.. .. .. .. 11-8 per cent.

Figuring on a recovery of 70 per cent of the MoS, values in the middling, the
above test would show a recovery of 83-4 per cent of the molybdemte values in the ore.

Test No. 1i1—100-mesh material.
Ore.. .. e e 4o e+ os se ee «s o 1,000 grams.

0Oil mlxture se s 4o ss as se as Pine oll—3 pound per ton of ore.
Coal oil—1

Mixed in pebble jar for 10 minutes before adding to the machine.

Concentrate.. .. .. oo sn ss se en ee en wn owa s 245 grams.
MOS2.. vv vv o4 an s ss e e eu s e v e 27-20 per cent.
Content.. .. +v c0 se ts vs wh ee an en e e 6-664 grams.
RECOVEIY .« vv on oe s oo oo oo so 40 2o s s 61-6 per cent.

MIGAUNEZ.. v e vs vr oo sr sn sa an e as a e 103:8 grams.
MOS2.. v vr cn e e e ae e e e e e e 2-09 per cent.
Content . . e et s e e e s 2:-16942 grams.
Percentage M082 values e e e e e e e 20-0 per cent.

Tailing.. .. .. .. . ee e s 871-7 grams,
MOSz « 2% Rz mr mx = 0:23 per cent.
Content.. .. .. .. 2-0049 grams.

Loss.. .. .. : . 184 per cent.
Figuring on a recovery of 70 per cent of the MoS values in the middling, the
above test would show a total recovery of 75-6 per cent of the molybdenite values in
the ore.

Test No. iv.—A portion of the 100-mesh material was ground to pass 150 mesh.
Ore.. .. W a4 ss ee ss se es s. 1,000 grams.
Pine 0il—3 pound per ton of ore.

0il mlxture e e e ae se be s e
creosote—3% pound per ton of ore.
Coal o0il—2 pounds per ton of ore.
Concentrate.. .. .. .. . 3-75 grams.
MoSs. . e e 49-9'5 per cent.
Content.. .. .. .. .. ¢ o0 .. . 73 grams.
Recovery 18 per cent.

Note.—This concentrate was obtamed by screening original’ concentrate on
100-mesh screen. '



SUMMARY REPORT 113
f -

SESSIONAL PAPER No. 26a

Ist middling.. .. o0 i vv 00 ve v ve we we s e 5.0 grams.
MOS2.0 t0 o0 tv ve bs 4e o be es ee v e oee as 30-53 per cent,
Comtent e e eh be as s es e 1-5265 grams,
Percentage MoSz Values.. .. .. e, 14-7 per cent.

Note.—This middling was obtained by screemng original concentrate on 100-mesh
_ screen.

ond MAAAHNE. . o0 t. vh v er ee he e e we e e 5225 grams.
MOS2. . vs teres v nn b b ee be ws s s ee :5:33 per cent.
Conltent . [ T 27849 grams.
Percentage MoSz values e e e ee e e e 26-7 per cent,

TalliNE. . vv vv v o0 e vn 00 ar vn se ve 1a 0 939 grams,
MoSz.. e er v we s e e e we e es ae e 0-45 per cent.
Comtent.. . v s w4 se ve s s e we ae s 4-22565 grams.
Loss. 40-6 per cent,

Figuring on a recovery of 7 O per cent of the MOS valueg in the mlddhng, the
above test would show a total recovery of 51.4 per cent of the molybdenite values in the
ore. : _

Conclusions.—From former tests on this ore it was proven that it should be crushed
to 80 mesh to obtain a low tailing and the above tests prove that no better tailing
can be obtained by finer crushing,

The concentrates on examination show that the molybdenite is not all freed from
the gangue at 80 mesh, hence a low grade concentrate will be obtained.

. The better method of procedure with this class of ore would be to grind to 80 mesh
to secure a low tailing; regrind the concentrates, and reconcentrate them to obtain a
‘high grade molybdenite produect. ‘

Test No. 78.

COPPER ORE FROM IKEDA BAY, B.C.

A shipment of 5 bags, 350 pounds of the.ore, was received on September 5, 1917,
from Mr, A. Tkeda, Tkeda bay, B.C. - ’
The ore consisted of chalcopyrite in heavy dark gangue, associated with iron
pyrites and magnetite. The ore contained silver and gold values.
An analysis of the sample was as follows:—

CODDET .+ vt cr cv et e e vt er e e e e ee s 1-18 per cent,
L T T 1-36 oz, per ton.
Gold. PR . e ke s ae 0-04 ¢

0il ﬂotatlon was the method of t1'eatment adopted.

Test No. i—The ore was crushed to pass 50 mesh and concentrated in a set of
laboratory size Callow cells. The test resulted in obtaining a concentrate running
11-46 per cent copper with a recovery of 86-00 per cent of the copper values assuming
that it would be possible to recover 70 per cent of the content of the middling.

The oil used in this test was a mixture containing 10 per cent coal tar, 50 per cent
coal tar creosote and 40 per cent heavy hardwood creosote oil. The amount used
was approximately 1-5 Ibs. per ton. The condition of the pulp was neutral.

“Test No. 71.—The sample was crushed to pass 80 mesh and floated as in test No.
i. "A concentrate was obtained running 11-00 per cent copper with a recovery of 90
per cent, assuming as in test No. i that 70 per cent of the content of the middling is
recoverable.

Test No. 4t.—The sample was crushed to pass 100 mesh and floated as in the two
previous tests.

Thig test resulted in a concentrate containing 7-55 per cent of copper and 0-25 oz,
of gold, with a recovery-of 87-2 per cent of the copper and 95-5 per cent of the gold,
assuming as before that 70 per cent of the content of the middling is recoverable.

o

26a—8 . o '
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Test No. v.—This snmple was crushed to pass 80 mesh and treated under the same
eondltlons as in test No. iii. A concentrate was obtained analysing 8:75 per cent copper
and 0-30 oz. of gold with a recovery of 92 per cent of the copper and 170 per cent of
the gold.

Conclusions.—~The 1esults obtmned in the above tests are tabulated in table No.
I. The assumption that 70 per cent of the values in the middling is. recoverable is
fair and if anything 4 low estimate. In practice, the middling. would naturally be

1etmned to the flotation circuit, or in some cases to the clushmn cireuit after dewater

ing.

and there is mo doubt that in actual practice a higher grade concentrate could be
obtained with a similar extraction.

The tests would also indicate that the ore should be erushed to around 80 mesh
in ovder to obtain a high recovery of the gold but it is possible that large seale opera-
tion may prove that a coarser product can be successfully treated.

\

TABLE No. I

' . “ l : TExtraction -
Hends. Concentrates. * Middlings, Tailings. assuming 70 %,
. : . : recovery of
g > — confent
o Cop-| - . : Cop- . . Cop- .| Cop- of middling,
fg:’) %|Grams | per | An | Grams | per | Auj Grams | per | Au| Grawms | per | Anj——-
= B Wi | P.C.| oz Wt | P.C.| oz| Wt |P.C|oz| Wt |P.C. | oz | CopperjGold
.i| 60| 1000 1:0] 04 72 [1150)....] 826 0°76[....] 8455 015 “86
“4i| 80| 1000 | 1-0f o0sf 80 |11-00f .. | 1i60| 0'30]....| 804-0] 0-12)....] ~ 90
1[100] 1000 10/ 0-04 104 7°50/0°26} 204°0 | 0°65/0°06] 692°0| 0.12 tfa- 8§7:0{ 95'5 .
| ce.
_iv| 80| 1000 1:00 0037 90 8:70(0° 30 _90'0 1-00|0°02| 820°0f 0°17{0°01 920 770

Test No. 79.

HANTS COUNTY, N.S. MANGANESE ORE.

A shipment of 160 bﬁrre]s of manganese ove was received December 24, 1917, from

the property of E. Chisholm, Walton, Hants Co., N.S. This slupment was submxtbed .

_through the Munition Resources Commission, Ottawa, Ont.

The ore was pyrolusite and manganite in sandstone, some of which was fanly
coarsely crystalline, freeing at about 80 mesh, gradually g grading to finely crystalline
and disseminated through the sandstone. : ’ )

. Net weight of melecelved veTee se vn e b e e 47,0455 pounds.
Moisture. . .. . 4-88 per cent,
- .Dry wexght of o1e 1ece1ved e e ee te ws e e 14 7495 pounds. ’
All'llySlS——]\Ill R 12:90 per cent.

- §-11 *

S102 “% ex wx we we e ve we we ww we o 69-09 «

R T L T T I TETET L0q017 ¢
Cbllte11tf—hl-n.. e e v ee e e e e e e e 2,772-63 pounds,

S 22,286-76.

The products: desn'ed were a: commercial mano'anese concentrate; a chemical pro-

-duet, high in manganese (over 50 per cent), low in iron and silica; and a metallurgical
g 5

ploduet smtable for conversion into ferro- manmanese in the bhst or electric furnace.

N

These tests show a remarkably high extraetion of both the copper and gold values -
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The method of investigation adopted was one of careful crushing and sizing and
the concentration of the sized material to determine to what point crushing would
have to be carried to obtain a high grade concentrate and what further treatment
would be necessary to recover the manganese values.

The ore was crushed in a jaw crusher set at 1-inch opening, elevated to ore hins
and fed by a push feeder to a set of rolls set at 3-inch opening. From the rolls the ore
passed through a Vezin sampler where one-tenth of the feed was cut out, thence to a
dryer and to storage bins. From the storage bins the ore passed to a Traylor ball mill
cmshlng to 18 mesh; from the ball mill to a Keedy sizer where five sizes were made.
Each size was run over a concentrating table and the product re-treated where

necessaly.
WEIGHTS AND ANALYSES OF SIZED ORE.

Size. Dry Weight. Analysis. Content. B
. Lbs. % Mn. % Te. Lbs. Mn. TLbs. Fe.

.+ 28 2,5678'6 1616 7°78 4166856 2006073

-~ 28 + 42 1,839°0 1534 680 282°1026 © 125°0520

- 42 + 62 6,700°0 12°87 “6°1Y 8622900 414-7300.

- 62 -+ 86 8,8906°'0 10°36 407 - 921°6256 362° 0672

. - 86 24,7360 1326 464 3,279-9936 ! 1,147 7504
Totals and averages. .. 44,719°5 1288 503 5,762 6974 l 2,250 2069

I'IRST CONCENTRATION.

Size. Dry Wt. |- Analysis. " Content.

. Lbs. |%Mn.| % Fe. | %8i0: | %P. | %S. | Lbs.Mn. | Lbs:Fe.

+ 28 275°0 39-34 662 26°78 |........ crnn ees 108°1850 18-2050

- 28 4 42 4880 34-66 7°20 3268 |o.i.iil] eeeiens 169-1408 | 3571360
- 42 4 62 - 4120 38:85 480 2066 (Lol 160°0620 19-7760
- 82 -+ 88 { 3630 5168 441 9°35 172 *386 1875984 16-0083
11170 45°90 618 1466 |.sieoii|iviaenne 509490 6-8598

- 86 46560 5180 414 9°45 ‘232 635 240°8700 19-2510
1,471°0 4502 6°86 13:41 " 087 1033 6622442 100°9106

Totals.and aver-
FY:0: NN 3,685°0 4404 | 66°03 \ 1,579°0494 216°1467

On sizes + 28 — 98 + 42 and — 42 + 62 a concentrate and middling were made, both
of which were reground and re-treated as the pyrolusite was not freed.

On sizes — 62 + 86 and — 86, a final concentrate practically pure pyrolusite, a second
concentrate lower grade of pyrolusite and manganite, a middling to be re-treated and
a tailing were made. ’

The total middlings from the first concentration were reground. to 60 mesh (this
mesh corresponding closely to Tyler standard) in a ball mill and reconcentrated. A
concentrate, a middling held and a tailing to waste were made.

"The first concentrate made from sizes + 28, — 28 +.42, and — 42 + 62 was rveground
to 85 mesh (Tyler’s standard) and reconcentrated. A concentrate, a middling held and
a ta111ng to waste were made. -

; The following tables give the results obtained from the treatment of this slupment
of ore:—

26a— 8%
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Table .showing Weights and Analyses. of Concentration Produ_cts. .

Weights and Analyses of Sized Ore. Concentrates Made.
Size. ’ Analysis. Content. . Analysis. Content. .
Dry Wt |— ~ - Dry Wt. .
Mn. . Fe. Mn. . Fe. Mn. Fe. Mn. Fe.
Lbs. % % Lbs. Lbs. Tbs, % % Lbs. Lbs.
2578°5 16-16 778 416°6856 2006073 2750 39-34 6°62 108-1850 182050
1839°0 1534 680 282°1026 125-0520 488-0 |~ 3466 7°20 169°1408 35°1360
6700°0 12°87 | 6719 | 8622900 414°7300 g(l)g 0 ?’8'85 4'28 160° 0620 19-7760
: . " . LRORE . I 530 - 1-68 4- 1875984 16°0083
(8896 0 10-36 407 9216256 362 06’(2 L 11%8 %?go 6-18 58.9490 68598
_ caa- . . . ’ v 65" -~ 51-80 4-14 2408700 19-2510
L Pk 24736 0 |, 13-26 - 464 3279 9936 11477504 { 14710 4502 686 662-2442 100-9106
Totals and Averages... ...... 447495 12-88 503 . 5762°6974 22502069 35850 44°046 6-03 15790494 216-1467
:Re-treatme_nt of Middlings........|- 200480 ‘11-44 5-30 ‘92934912 10625440 1480°0 36-01 1320 559480 195380
Re-treatment of 1st Concentrates. . 17570 3722 622 | 4373878 ©73-1170 935°0 38-95 6-40 364-1830 | 59840
Nore.—The above meshes referfed to are a special mesh 'size used for screening and do not correspond to any standard.
Middlings Made—Held.for Re-treatment. Tailings to Waste. Slime and Handling Loss.
- Analysis. Content. " Analysis. | Content. Anal&sis. Content.
Dry Wt. —_— - Dry Wt. e Dry Wt.
) Mn, Fe. Mn. Fe. Mn. Fe. Mn, Fe. : Mn. Fe. Ma. Fe.:
Lbs. A % - Lbs. Lbs. Lbs. % % . Lbs. Lbs. Lbs. % % Lbs. - Lbs.
2303°5 | 15-39.| 7°92 308-5006 182-4023 No|Tailings|Made.’ :
- 13510 8-36 6°656). 1129618 899160 - No|Tailings|Made.
6288°0 | 111-168] 628 7022280 3949540 No|Tailings{Made. )
' e e . ) 55840 | 20708 7°58 | 1121-2980 423°2189
10105°5 | 11576] 3-91 | 1169-8008 | 895-2717 | 155325 | . 4°95 | 833 | 7088588 | 548-2973 J
-20048-0 | 11-44 . 5°30 [ 2293-4912 1062-5440 | 155325 4795 333 | 7688588 .548-2973 5584°0 | 20708 7'58 | 1121-2980 4232189
145°0 19'48_ 9°80 289246 14-210 - | 12506°0 525 375 656565 468°975 5917°0 | 18°18 6°49 | 1075-7222 383999
140°0 | 1650 | -6-42 | 2810 8:988°| °  No|Tailings|Made. 100°0 | 50°11 4-29 50°1058 4-289
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Summary and Tabulation of Final Produects.

Slime and

Final Concentrates Middlings Held | Tailings to Waste Handling Loss.
. Analysis Recovery
Dry Ws. i Dontens of ° |Dry Wt. 285 Lb..|[Dry W * |Dry Wt. 11601 Lb.
. % Mn % Fe % Si0, % P %S %, Ca0 | 9% MgO . Mn values 28038°5 Lb......
- Analysis— |Analysis— Analysis—
Mn—18-02 %...] Mn—5°0S....... Mn—19-37 %.
465 5180 414 9-45 0232 0635 [........ 2408700 4-18 Fe— 8149%...] Fe— 8'63....... Fe— 6995 %.
263 51-68 4-41 9-35 0-172 0385 |..oioiii]eviinannn 187-5984 3-26
111 45-90 618 1466 |.ooe i feeninaiifeiiieaid]ienn 50°9490 0'88  |Content— Content— Content—
1471 45-02 6-86 13-41 0037 0°033 [......! 6622442 11-49 Mn— Mn— Mn—
935 38-95 {0 (¢ N SO IR SR (R [ 364-1830 632 51°346 Lb ...... 1425°4288 Lb...| 22471355 Lb.
1480 36°01 1320 21°08 {..ovi.aei]iieaanns R PSR 53279480 9'25 |Perc el ntage Mn|Loss Mn values— |Loss Mn values—
values— .
4825 42254 | e e e 20387926 3538 0°89%......... 2474 % ....... 3899 %.
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Conclusions.—From the above tables, it has been proven that it is necessary to
crush the ore to about 40 mesh of the ordinary screen scale in order to free it and
effect” any kind of concentration. Crushing to this mesh, 10 to 12 per cent of the
manganese values should be obtained of a grade 50 per cent Mn.

It will then be necessary to pass both the middling and tailing separately over a
second set of tables where a concentrate and middling will be made in one case and a
concentrate, middling and tailing in the other case. The concentrate ‘'made in both
cases should be of a grade 45 per cent Mn., and represent a recovery of from 20 to 25
per cent of -the manganese values in the crude ore; the middling would be re-treated
and the tailing discarded.

The middling from this second concentration will have to be reground to from
80 to 80 mesh (ordinary screen scale) and reconcentrated. The middling from this
third concentration should go over a second set of tables before returning to the
regrinding circuit and the tailings from both sets of tables discarded. A concentrate
of a grade 40 per cent Mmn., with a recovery of 20 per cent of the manganese values in
the crude should be obtained.

By the method of treatment outlined above it is possible to make commercial
products on this ore and that it should be possible to make a recovery of between
50 and 60 per cent of the manganese values in the ore.

In the treatment of this ore at the testing laboratori€s the products had to be
handled so often and in such a manner that the handling and slime loss was very
high. -With a proper installation, the handling loss would be nil and the slime loss

eliminated to a large extent. From the above tables it will be noted that the actual

. loss in tailings sent to the waste dump contained 24:74 per cent of the manganese
values in crude ore with an analysis of 5-08 per cent Mn. Allowing for a slime loss
of 20 per cent of the Mn values in the erude ore the recovery would be 55 per cent.

Test No. 80.
ALICE ARM MOLYBDENITE ORE,

Supplementing our report of June 13, 1917, in which are contained the results

of our small laboratory tests on Alice Arm molybdenite ore we made a regular mill

test on this shipment with the following results:—

Niet weight of ore trea,ted v e se e as au wa o 1,145 pounds.
Analysis—MOS2. . .. .. .. ch e eh e e ee e e 1-67 per cent.

MOO3.. . vt th bt ih it e e e e 0-07 “

CU.. vt e it e s e e e e e e e 0-17 “
Content—MoSo e e e e e e e e e e s i 19-1215 pounds.

0-19465 “
The ore was ground in the ball ‘mill to 60 mesh. (A 60-mesh ton-cap screen used.)

Rate of feed.. .. .. e e 1 ton per hour.
Oil mixture.. .. .. .. .. .. .. .. Coal oil-—3 pound per ton of ore.

_Pine oil—3 pound per ton of ore.

A sample of the concentrates and tailings was taken every 10 minutes.

Concentrate.. .. e 44 te we ee as ae as s ase 36 pounds.
Analysxs—-—MoSz.. e e e e e e e e e s 44-50 per cent.
: Cu e te ea se te W ee ae ae e 10-125 “
Content—MoSo.. N 16-020 pounds.
Cu.. .o ol Ll i e e e e 0-045 “
Recovery—MoSz va]ues.. e e e e e e e 83-7 per cent,
Cu e e e e e e e e e e 231 “
Tailing.. .. 1,109 pounds.
Analysis—MoSz.. e e e e e e e e e e 0:-29 per cent.
Cu.. .. .. oLl e e 0-018 .
Content—MoSg.. e e e e e e e e e 3-2161 pounds.
Cu.. v vl i i s e e e 0-14965 ¢ -
Logs—MoSy values.. .. .. . .. . cu vn u . 16-8 per cent,

Cuvalues.. .. .. .. .. .. .. .. .. .. 76-9
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- Conclusions—No trouble was experienced in the operation of the cells on this
crude ore. An ideal froth was obtained on both rougher and cleaner cells, showing
that the trouble experienced in our runs on two shipments of ground ore from the -
International Molybdenum Co., Renfrew, Ont., supposed to be for the most part of ,
this ore, was not due to the nature of the ore itself, but rather to the fact of it
being ground and alldwed to stand and oxidize for a considerable time.

In the above test the grade of the concentrate is low and does not represent what
could- be securéd in practice, as the, cells were run so long to clean them up that the
other sulphides were floated as well as the molybdenite. Owing to the nature of the
ore however it does not seem probable that a grade much above 70 per cent- MoS,
would be made unless by regrinding the concentrate and refloating, By raising the
grade of the concentrate the copper values would be reduced,

The tailings looked very clean as far as free flakes was concerned. It is doubtful
whether any better tailing could be obtained, unless a little finer erushing was adopted.

Test No. 81,
MOLYBDENITE ORE FROM WILLIAMS AND RUFFNER, ROSSLAND, B.C.

* A ghipment of thirty-four bags of molybdenite ore ‘was received on April 9 from
Williams and Ruffner, Rossland, B.C. :
' The ore was high grade, of the flake variety, in quartz with a-small amount of
iron and arsenical pyrites.

Gross weight of sample received.. .. .. .." .. .. 3520 pounds.
Net weight of sample received.. .. .. o4 w. e un 3,508 o
Moigture.. .. 60 e 46 s a4 $e te se sa s e 2-28 per cent.
Net dry Welght r ee b ae se es e e e ea ae 3,423 pounds,
Analysis—MOSa. . vv v vh te se te e ae ee e e 10-54 per cent,

MOOZ. ¢ v wn v e e e e e e 0-52 "

Plus vt v ve te e e e e e ee e e nil,

AU ™0 vy v v e i i e e e e e - trace.

AZ e o v v e e e e e e e e e trace. .
Content — MOS2, . vt v vr er eu s se e e e s 360-7842 pounds.

S MO0, v v e e e e e e e e e 17:7996 “

A small scale test twas first run on the laboratory Callow flotation machine. The
moisture sample of the ore was crushed to pass 50 mesh; 1,000 grams were taken
and mixed in a pebble jar for ten minutes with oil mixture—pine oil, 4 pound to ton
of ore, hardwood creosote, # pound to ton of ore, and coal oil, 5 pounds to ton of
ore. A little water was added. It was then added to the machine, from which the‘
following products were obtained :—

NEPALE. o o v w4 ve o0 tu e ee e se e we s s 168 .grams, -
Coxglz,lysis.. e e ee ee ee e 65°97 per cent MoS»
Content.. .. .. «v o0 o4 104°2326 grams MoS;
-Recovery.. .. c e e . 13(;7'6 per cent,
[AALENZ. . vv o0 ov ov ve 10 ae ee s grams.
Mlgnd,?s;gsls . . 4°30 per cent MoS:
Content., . “e ao 5°848 grams MoS:
Peroenta,ge of MoSg values e e . 4°9 pércent.
Tailing.. .. .. +. 706 grams,
Analysm B A R . 1'27 per cent MoSg
Ccmtenrt.. W e e e e it e e he we es e 8'9662 grams MoSs
TUOSS. s wv o4 e ee ve e se o se eh s oae ee o we e 76 per cent.

Figuring on a recovery of 70 per cent of the MoS, values in the. middling, the
total recovery would be 91 per cent.of the molybdenum values in the ore. "As this ore
contains 0-52 per cent MoOs which would report in ithe tailings or lost in solution
and not recoverable by flotation, the 1ecove1y of actual molybdenite vu]ues in the ore
\vould be about 95 per cent.
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Large Scale:Test—For the large scale test, the ore passed through the regular
molybdenite circuit, namely, from the crusher to the ball mill, where the oil mixture
was added and then to a Callow screen fifted with a 60-mesh ton-cap screen, the over-
size returning to the mill, the undersize going direct to the flotation cells.”

The following results were obtained :— o
Coneentrate.. v cv vv ve salae e tee vl en o arTae ee
Welghte, to ve te o0 te 40 ae o se e a0 ee s as 487 pounds.
ANAYSiSie se te sh v aa we we s es by e ve s 70°856 per cent MoSz
Contentee v er vo te ve ca ve es wn e se we e 3450895 pounds MoSy
RECOVETY e+ 4o sa 2a. 04 ss o8 se o0 it o0 oo 34 aa 957 per cent,
TaiHNZ. . vv vh es ae o0 o0 sa o0 20 4a o0 24 31 0

Weight o oo oo o SDID Il 2,986 pounds,
ANnalysiSe. oo co ce er ca se ose e ‘e 0°63 per cent MoS:2

Content.e «o ao v oo 1o 2s ss s
LOSSes o0 oo o0 a0 t4 as se se e es as
Conclusions—The ore was found to be an ideal one for concentration by oil flota-
tion, A high recovery was made, namely, 95.7 per cent. The.grade of the concentrate
was rather low, but this was due to having to continue the operation so long in order
to clean up the flotation cells. In actual practice this would not occur and a higher
grade concentrate would result. .

. 15'6608 pounds MoS:z
e e we 4'3 per cent,

’ ‘ Test No. 82.

. * NETT LAKE MOLYBDENITE ORE,’

. A shipment of 21 bags of molybdemte ore was received April 16, 1918, fmm Jas.
W. Barton, Toronto,. Ont.

This ore -was obtained from a property at Nett hke, Ont., near the T. and N.O.
railway and consisted of hand-cobbed. ore..

The ore is of the flake variety, in quartz, associated with it is a small amount
»f iron and copper pyrites. A small. amount of silver and gold values is present.

\

Gross weight received.. .. .. v s 4s er b s e 1,230 pounds,
Tare.. .. 14 “
Net wexght received e e e 1,216 “
Moisture. « 4% ea as se ee b es st ve ws - 0-322 per cent,
Dry net welght e e e ee s ae et er e e e 1,212 pounds,
Analysis—MOSz. . «r vr er er er sene en en 2 8:42 peér. cent.
MOOS.+ o0 ve v ot vt en e ae e e e 0-24 o
Lo " 0-50 "
Ag\ 0-29 oz,
TAUL . v eh e dh e en e e e e e 008 «
Content—-MoS2 B T T T T I N © 102:0504 pounds.”

A grab sample of t}ns ore was taken as it was being erushed and ‘sampled for
analysis.
b This sample was crushed to 50 mesh for a test on the labmatory flotation-machine.
'Flake representing 2 per cent MoS, was removed, being caught on the screen. A -
1000 grams of the 50-mesh material was taken for a test.-

0Oil mixture added—g pound pine oil per ton of ore.
*  hardwood creosote per ton.

~ 5 pounds coal oil per ton of ore. -
Concentrate obtained. e e v he e he e ae - 55 grams.

Analysis—NMo0Sa.. .. e e e e e e s 78:65 per cent,

Content—MoSz C ee e e b e e 48-2576 grams.

! Recovery.. .. Che e e ae e e 76-5. per cent.
I‘nst middling obtained. . e e e e ae e e ,10-2 grams.

ANAlySIS—MOSa. . v vs ch ve ae e ne ee en an 57.15 per cent,

: Content.. S he eh te e e re e e - 58298 grams

RECOVETY .t vr 14 ve vr v o0 oo ae 10-3 per cent.
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This middling was obtained from the screening of the original concentrate on a .
100-mesh screen.

Second middling obtained.. .. .. .. .. .. +v o4 o 101-6 grams.
v Analysis—MoSz. . v e Y% xr rx =3 402 per cent.
Content . e v 4:08432 grams,
Percenftage Mosz values e se se 7-2 per cent.
Tailing obtained.. .. . . s se se e 838-2 grams, *
Analysxs—MoSZ e e e e e e e e e 0-41 per cent,
Content.... 3:41612 grams.
LiOSSue sv o0 o av ss a0 se 0n s e 6-0 grams,

Figuring on a recovery of 70 per cent of the MoS, values in the middling, the
total recovery would be 91-8 per cent of the miolybdenum values in the ore, As this
ore contains 0-24 per cent MoOs which would report in the tailings or lost in solution
and not recoverable by flotation, the recovery of bhe actual molybdenite values in the
ore would be about 95 per cent.

Large Scale Test.—For the large scale test the ore which was first crushed in the
jaw crusher to 1 inch was fed into the ball mill, where the oil mixture was added and
ground to pass a 60-mesh ton-cap screen, the oversize returning to the mill while the
undersize went to the flotation cells. -

The following results were obtained from the run of the ore:—

Concentrate., .. .. +v vt 540 vt os w4 0 0 ve e 127 pounds,

’ AnalysiS.. o3 or v4 e 0r ss as we aa we s . 78'55 percent MoS3

‘ Content.. v vu vr ve se ch e we e 2 e e 99°7585 pounds MoSz
RECOVEIY v vv vo o0 vs o0 vt v6 av 20 os o0 o 978 per cent,
JTafling. . .ooue h a e e e e e e e e e e 1,085 pounds,

' ANBIVEIS. . or v ve ve e ee er en ne ee e 0°19 per cent MoS,

. Content.. ov v ve oh te te e el ee ae e e 2:0615 pounds MoS3
; TiOSS. 0 vv ee oo o0 e 20 0o s se ar se se es 2*2 per cent,

| , .

| Conclusions.—This was found to be an ideal ore for concentration by oil flota-
tion. Remarkable results were obtained for such a high grade ore. It is generally
found that with such an ore all the molybdenite is not freed and a large portion of

‘ what is not freed is lost in the tailings. The gold and silver values in the ore are
80 small that their recovery would not be commercial. The grade of the concentrate
made was rather low but this was due to the fact, that in order mot to hold too
much of the molybdenite values in the circuit, the operatlons were carried too far to
obtam a cleaner concentrate. -

Test No. 83.

MOLYBDENITE-GOLD ORE FROM NEW HAZELTON, B.C.

A shipment of 10 bags of molybdenite ore was received on November 21, 1917,
from the New Hazelton Gold Cobalt Mines, Ltd.,, New Hazelton, B.0.

The ore consisted of molybdenite, in fine flakes approaching the amorphous variety;
molybdite, the molybdenum oxide; sulphides of iron; arsenopyrite, cobalt, probably in
the form of both cobaltite and smaltite and erythrite, the cobalt bloom. Associated
with these minerals are considerable values in gold. A. small amount of silver is also
present.

Gross weight of gample received, 870 pounds.
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<" This sample was crushed to 10 mesh in a small jziw. crusher aid set of rolls and a
sample obtained for small sealg tests and for analysis. The analysis of the smmnple
showed the ore to contain:— : )

Molybdenite (MOS2) .. vv v vv vt e e cet e e o 1-98- per cent.
Molybdite (MoO3) .. vt v vv vt vh ve ee ae e a . 0-10 “
Cobalt (CO) v vt vh vv ve (o te e ve v e e 0-96 “
Axrsenic (As) 3-82 ‘
. GOld (AU) . tv vv v v vu v v e e e e e e 1-32 oz, -~
' Silver (Ag) e e ha se te se ae se se e e e 0-12 *

The tests on tlns ore were eonducted to obtain a separation of the mineral con-
stituents of the ore and so concentrate them into commelcml products. This was done
along the following lines :— .

]’mstb —The sepm'atlon of the molybdemte values by oil flotation, to obtmn a
" commereial molybdenite product.

“Secondly—The separation of the other sulphides from tho gangué,- to obtain: a
smelter produet, cqrryinrv the ansenic cobalt, and gold values."

Thirdly—The further recovely of the gold value if neeessnly in the tailing after
the separation of the above products. . i

Small Scale Test—A sample of the ore cut out from the original head sample was
. ground to 48-amesh (Tyler’s standard) ; 1,000 grams was taken and mixed in a pebble
_jar with oil mixture, 1 pound coal oil per ton, 1 pound crude turpentine per ton and a
little water, for ten minutes. It was then added to the laboratory Callow flotation
" machine from which three products were made, namely, a molybdenite concentrate, a
middling and tailing. The middling and tailing were combined and run over a small
Wilfley table to obtain a separation of the other sulphides. A table concentrate, a
middling and tailing were made:—
The 1esults of this test ave tflbulnted below :—

Almlysis. I Content. . Percentages. -

{ . Dl‘y
Product. (\}ers % g z Ozs.| Gms. | Gms. | Gms. G“}m" % % % %
: MoS,j Co. s |Au.] MoSa | Co, As, Xil MoS.. \d’o. As. | Au.

N .l\’.[dlybdeni(;e con-| - 1 ] o
15°5000] 0°2480| 0°7595! 1°1160] 78-28] 258 1-99| 845

centration test.| 31)560°00f 0:80f 2°45/3-60, .
Table cone. test....| 49| 1:00{11 12|38°00{4°25( 0-4900| 5°4488{18°6200} 2-0825| 2-47| 56°76] 48°74| 15°78
Table middlings...| 58| 164 1701 4-56{1:82| 09512 0-9860| 26448 1'0556] 4'80 10°27| :6-92| 8§-0C
Table tails... .....| 531 029 0-44] 1-60{0-32| 1-5399] 2:3364| S§-4960| 1°6992 7°78| 24°34| 22'24| 1287
Slime loss, etc.....| 331| 0°40| 0°18123°2012-19( 1-3189] 6-5808} 7'6797| 7°2467| G'66| G6-0b| 20-11{ 5490
Crude 0Y8.coe..... 1000{ 198/ 0°96| 8°82/1°32{19-8000/ 9:G006|332000{13* 2000 99:99(100°00{100"00{100" 00

Summary—TFrom the above results the following deductions are made:—

" Molybdenite—The molybdenite concentrate made gave an analysis of 50.00 per
cent MoS,. This low grade of’cencentrate is usual in test work on the laboratory
" machine. Much better results ave always obtained in practice, the grade of the concen- -

trate increasing with the better manipulation of the machines.
A recovery of 78-28 per cent of the molybdenite values in the ore is coutfuned 111
- the concentrate. This vecovery should easily be reached in actual practice.

Cobalt—The table concentrate made gave an analysis of 11.12 per cent . 00,
with ‘a vecovery of 5676 per cent of the cobalt values in the ore. The table middling
made g'we an analysis of 170 per cent Co, representing 10-27 per cent of the cobalt ™ -
values in ore. This middling produect would be returned to the circuit in practice..
The total recovery of the cobalt values in the concentrate would be around 65 per cent

.
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. Arsenic—The table concentrate made gaveaan analysis of 38:00 per cent As.,
with a recovery of 48-7T4 per cent of the arsenic values in the ore. The table mlddhng
“made gave an analysis of 4-56 per cent As., representing 6-92 per cent of the amemc
values in the ore. This middling product would be returned to the cireuit in prac-
tice. The total recovery of the arsenic values in the concentration would be around
55 per cent.

Gold.—The above test shows that 8-45 per cent of the gold values remained in the
molybdenite concentrate. These gold values are not in the molybdenite but in the
other sulphides and would report to a large extent in the molybdenite tails in raising
the grade of the concentrate by wet screenings in the mill cireunit, the molyhdenite
-flake staying on the screen while the fine iron sulphides pass through and back into
the circuit. The table concentrate shows a recovery of 15-78 per cent of the gold values
while the losses show 54-90 per cent of the gold values. It was supposed that in erush-
ing to 48 mesh the gold was freed and caught on the blankets of the flotation cells, and
only the gold that was not freed from the sulphides was recovered. If this is the case,
the recovery ‘of the gold values would show 70.68 per cent.

Large Scale Test,
For the large scale test the ore was run through the molybdenite cirenit. The ore
was already crushed to 10 mesh, so it was fed direct to the ball mill. Our practice

is to first crush in a jaw crusher to 1i-inch and feed automatically to the ball mill. -

The oil mixture is added to the ball mill and enters the mill with the ore feed. The dis-"

charge from the ball mill runs down a launder to a 8-inch centrifugal pump which lifts

the pulp onto one-half of a. Callow screen fitted in this case with a 60-mesh ton-cap
sereen, the oversize from the sereen being returned to the mill while the undersize goes
direct to the rougher cell. This is not the common practice with molybdenite ores. A
Dorr classifier is generally used instead of the screen after the ball mill, From the
rougher cell a rougher concentrate and a tailing is made, the rougher concentrate going
to the cleaner cell while the tailing from this ore was held in a tank for further treat-
ment on the concentrating tables. * From the cleaner cell, the concentrates were drawn.
off over the front of the cell to an elevator and elevated onto the other half. of the
Callow sereen fitted with an 80-mesh ton-cap sereen. The undersize from the sereen
going back to the rougher cell while the oversize was caught as molybdenite concen-

trates. The tailings from the cleaner cell are also returned to' the head of the rougher

cell. The object of screening the cleaner concentrates is to drop the fine iron sul-
phides through the sereen, while the molybdenite due to the coagulation of the parti-
cles by the oil is held on the sereen, The oil used on molybdenite ores, while having a
preferential action -for this mineral is not complete and fine particles of other- sul-
phides will float with the molybdenite, hence the necessity for sereening in this manner
the cleaner concentrates.

Due to such a’small amount of the orve on hand clean quartz was first added to the
mill to help fill up the mill circuit hefore proceeding with the molybdenite.

After the operation was complete, the Callow cells were clean=d out as well as .

possible and this clean up dried, weighed and sampled.” .
The results of the test are tabulated below:— ) E .

Quartz added to mill.. .. vs vv vh eh eh i e we ee o we ae e 373 pounds,
Ore tomillee vu vn oo ch e an e vh e ee e e e e e e 766 “

T 2 PP AU T 1. SR
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Dry Analysis.
Product. Wt.. —_
Lbs. | 9% MoS:. | % MoQs. ; % Co. % As. Oz Au. | Oz Ag.
- Molybdenite concenbrate.. .. .. 14+5) 6350 [.......... 030 043 | 1+40
Cleanup of cell,......... e 830 4797 | . 085 217 "1-33
Molybdenite tailing... ... 100000(  0°35 |......... 070 165 030
Lossesin cireuib, ....ooovennnn LT S O N 2937 14-30
Crude or8.c. . cvvivvriivaininens 765 1:98 010 096 - 382 1'32
Contonts. T Percentages.
Product. - SR 3
Lbs. MoSz.| Lbs, Co. | Lbs, As. | Oz Au. | % MoSz. | % Co. %% As. y 9% Au.
Molybdenite concte. . 7:7575 | . 0°0435 00624 | o'01015 | B1'21 059 ‘ 0-21 2-01
Clean up of cell. .. .. 3-9591 |° 0°3855 1-8011 | 0 055620 2614 525 617 10-93
l\Iolvbdemte b‘ulmg 35000 70000 15°6000 | 0-15000 12311 (9531 | 5304 2971
Tosses in circuit . 00696 00850 [--11-8595 |+0°28955 — 046 - 1-15 |+40°58 [+57'35
Orudoore ..........| 16-1470 | 7-3410 | 20°2380 | 0'50490 | 10000 | 10000 | 10000 | 10000
Table Concentration of Molybdenite Tailing,
| Dry ' Ann,]ysis.
Product. Wt.
Lbs. {% Mo 82.1% MoOs.] % Co. 9%, As, Oz, Au. | Oz Ag.
Table concontrate. .. ..... . 25 2:97 33-56 786
Table middling ...........0. 26 1-25 432 | 08
Table tailing....oovvivane s 949 0°26 039 008
SIHME 1088« veve venvencennnfine eovaloaivnninaionne vvnne v coneddonaninns oo
Molybdenite tailing...... .... "1000 0 35 165 | 0-30 \
. . Contents. . Percentages,
Product. . JE—

Lbs.MoSa.| Lbs. Co. ' Lbs. As. ‘ OA Au. | % MoSa.| % Co. | % As. | % Au.

Table concentrate. .. 0742 23250 |~ §-3000 [ 0°-09437 4-00 31°66 | 28-71 | 18°6%

Table middling...... 0:3250 04030 | 1°1232 | .0-01157 2'14 - 549 384 229
Table tailing........ 24674 25623 37011 | [0°03796 . 1622 34.00 | 12'67 752
Slime loss ...%......| —0°0349 [ +1'7097 | +2°2857 |+0°00610 | -~ 0°15 23°26 782 1-21

Molybdenito tailing. 3'50001 7:0000 | 15°5000 | 0°15000 |  23°11|  95'31| 5304 | 2971

Summary—From the above results t_he following deductions are made:—

Molybdenite~~The molybdenite concentrate made gave an analysis of 5350 per
cent MoS, with a recovery of 51.21 per cent of the molybdenite values in the ore.
To this must be added the molybdenite values in the clean up of the cells, making a
total recovery of molybdenite values, 77.35 per cent. This recovery can be worked up
in practice, as well as the grade of the concentmte The low grade of the concentrate
is due to having t6 run the cells so long in order to obtain as much of the molybdemte

 values as possible in the concemtrate. The cobalt, arsenic and gold values in this

concentrate can also be reduced by careful manipulation as they arve contained in the
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fine sulphides other than molybdenite in the concentrates. A screen test was made on
a sample of the concentrate, and analyses of the screen sizes were .made as follows:—

Screen Sizes. | Weight Grams. R Analysis.
| ‘ % MoS,. % Co. % As. Oz. Au,
‘+ 100 599 60°25 015 0°26 038
-100 + 150 209 54'3b -l 018 024 0-35
-150 + 200 168 5125 0°32 042 065
- 200 - 615 49°70 048 061 3:00

From the above screen test it is shown that practically all the gold values can be
eliminated from the molybdenite concentrates by careful work on the concentrate
sereen.

Cobalt.—The table concentrates gave a product 9.-80 per cent Co. with a recovery
of 81-66 per cent of the cobalt values in the ore. To this is added the cobalt in the-
middling, making the total recovery 87-15 per cent. From the above table of results
it is shown that there has been a large loss in the tailing and in slime. This is very .
likely due to the cobalt occurring as bloom, as the sulphide and arsenide would con-
centrate more readily from the gangue. .

Arsenic—The table toncentrate gave a product, 33-56 per cent arsenic having a

recovery of only 2871 per cent of the arsenic values in the ove, with thé additional -
8.84 per cent arsenic in the middling, makes a total recovery of 82.55 per cent. From

the above table of results it will be noted, however, that 40-58 per cent of the arsenic

values were lost in the mill circuit. The heavy arsenopyrite and iron pyrites in the
ore remained to this extent in the ball mill, pump and pipe lines, and so were not
recoverable on the table. If this percentage is added, the total recovery of the arsenic
values would be 78.18 per cent.

Gold—The table concentrates gave, a product, 7-55 ozs. gold %o the ton. The
recovery in this concentrate was only 18-69 per cent of the gold values in the ore.
The pemaini-ng gold values are accounted for as follows:—

In the molybdenite concentrate.. .. .. .. .. .. .. 2:01 per cent,
In the clean up of the cells,. .. .. .. .. ++ .4 .« 10-93 “
In the table-middling.. Ch ratee e e e e e e 2.29 “
Losses in efrcuit.. .. v oh v v ou i eu e ae e 57-35 “
In the tailing.. .. .. v o0 o0 vr oe o e ou - 873 “

The gold values in the heavy sulphldes were held up with the arsenopyrite and
iron sulphides in the circuit along with any free gold. The free gold would also be
caught in the canvas bottoms of the flotation cells. The actual losses of gold values not
recoverable in actual practice would be the loss in molybdenite concentrate, which
in the above test was 2.01-per cent and the loss in table tailing which was 873
per cent, making a total of 10.74 per cent. In actual practice a recovery of about
90 per cent of the gold values should be expected.

_Conclusions—From the test worlk conducted so far on this ore, it has been proven
that the molybdenite values can be recovered by oil flotation with a recovery of from
75 per cent to 80 per cent; that the grade of the molybdenite concentrate can be
improved and practically all the gold values removed by careful screening of the
cleaner cell concentrate.

- Tt has also been proven that by table concentration of the molybdenite tailing,
the cobalt, arsenic, and gold values can be concentrated into a smelter product. This
product should contain in actual practice 90 per cent of the gold values, with a fair .
concentration of the cobalt and 78 per cent of the arsenic values.
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Instead of table conceritration of the molybdenite tailing it may be advisable to
regrind and refloat in another set of cells, recovering the gold values in this manner,
similar to the practice at Cobalt, Ontario. A compmison of the two methods of
recovering the gold values in the ore should be made.

It has also- been proven that the sample of ore submitted coutmns free gold.
An amalgamation test was made to prove whether the ore could be amalgamated before
-concentration. It was found-out, however, that trouble would be experienced as with
the case of all arsenopyrite oves and should not be resorted to if a good recovery can be
made by other methods. The results of the test work on this ore has been so encourag-
ing, that it would be advisable to continue with it on a larger scale. With a run on a-
carload 1ot, the losses in cireuit would be minimized, the flotation cells would work
more sntlsfactomly and a comparison of table concentration of the molybdenite tailing
and reflotation of this tailing to recover the gold values could be. made.

Test No. 84,
" ZINO-LEAD ORE.

A sample of a few pounds of zinc-lead ore was 1'ecelved for analys1s fmd report
as to its adaptability to concentration. )
" This ore was submitted by Dr. Wilson, and was from Oﬂl'mﬂcks, Yukon territory.
On examination it was found that a portion of the ironl'sul'phides was faivly
coarsely “crystalline, but that the zinc and lead were intimately associated.
~ A small test was run on the laboratory Callow pneumatic machine for concentra-
- tion by oil flotation. The results obtained were not satisfactory, but would lead one to
assume that with careful research work a separation might be effected in this manner.
Another test was made on a small Wilfley table, to ascertain the results by water
concentration. IFrom this test it was fouund that a large percentage of the iton could
be removed in the tailing and that.the concentrate, middling, and slimes might be
further concentrated by oil flotation.
'.[‘he results of these tests were as follows:—

Ollg‘lll'll S'mele—ch e e e e e e e e -1-19 per cent.

Lead T 0-94 “
- 215 oz,

0Oil flotation test—(l 000 gxams used)

Concentrate.., .. .. N e e e s 47-4 grams,
Anallysxs—-ch S e e e e e e ae e s 13.52 per cent.
Le'tdj 1115 “
MGde-lmg'. 44-2 grams.
Zinc.... e e e e e e e e 2.55 per cent.
: Lead, . vv vv v i v v e e e e 2:68 “
Tailling.. v. v vh vl v ee e e e s e e 862 grams.
R ZINC.. vv ve ot e et e e el 0-94 per cent.
Liead.. oo o0 vh vh ce v e e el i . 0-27 “
Table test. . V. v v v) i e i s e e s e s 1,720 grams used.
Concentlate Ch e e e e e e e e e : 44 grams.
Zme Che e v e e e e e e e 13-69 per cent.
Lead.. oo cv v vh v ah et e .98 -
MIAAHNG. . .. ve v he i ce e e e e e _ 247 grams.
: ZiNC.. cv ve v e e e e e 2-03 per cent.
. T X 1-26 -
PAIHNE. . vh v v e he e v e e e e e 1,150 grams,
/1§ + [ 0-73 per cent,
Le'xd 0-20 «
Slime 10884 . o0 v vh v ey b el en e e . 279 grams.

O'oncZuswns——The ore for the above tests was crushed to pass 50 mesh The
" tests prove that this is' not fine enough to obtain a good separation. A separation
to a certain extent has been made both by oil flotation and table concentration.” The
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flotation test is the better of the two methods and would have to be resorted to in-
the concentration of an ore of this class where very fine crushing is necessary. A
combination of both table concentration followed by oil flotation would plobably be
the better method of concentration.

Test No. 85.

- . GRAPHITE CONCENTRATES.

A shipment of two bags, 200 pounds of graphite concentrates, was received on
January 25, 1918, from the New Quebec Graphite Co., Ltd., Buckingham, Que.

This graphite was their concentrate from some point in their milling opera-
tions, and contained as impurities, quartz adhering to the graphite flake, mica, and
a small amount of iron sulphides.

The analysis of this shipment showed it to contain:—

Carbon.. .. e e e e e e e e e e e e 60-10 per cent,

lelca.. 20-10 ‘“
3 O 2.20 “

The product desired was a commerclal graphite flake as high in earbon as possﬂole
to obtain.

Tests*were made on the Huff electrostatlc separator to remove the mica,- with-
out appreciable results. Some of the mica was removed but at the expense of a large
loss of the graphite flake. A

A test was run on the large Callow pneumatlc machine, the conceentrate being
fed in the head of the rougher cell with water, a little coal oil and pine oil belng
added. The analysis of the concentrate made was as follows:—

Carbon, , 4h ae ar s wb sa b bs 6s a2 as 2s b 72-30 per cent.
Silica, . o0 o0 v L i e e e e i e e e e 11.200  *
Irom.. ou ch v v he e i e e e e e e e 2:830 ~ ¢

On examination of this concentrate it was found that the mica was eliminated but
the quartz adhering to the graphite flake remained.

The iron content was practically the same. It is doubtful whether this came from
the graphite concentrate or was picked up in the air lifts of the cells from former
tests on molybdenite ores.

To make a clean concentrate it was necessary to regrind, to free the quartz gangue .
adhering to the flake. This was done in the wet ball mill-using pebbles for grinding. .
An accurate test could not be made as the amount of concentrate was too small. The
mill was charged with 880 pounds of pebbles, 122 pounds of concentrate, and 122
pounds of water, and allowed to run for 80 minutes.

A screen test was made on the concentrate before grinding and also on the
concentrate after grinding and refloating. . F'rom the screen test scales submitted .
in this report it will be found that the grinding produced 10 per cent more fines

_than in the orviginal concentrate. This is probably high to what it would be in
actual practice as it has been found that with careful operation the regrinding with
pebbles does produce but very little more fines than the feed, and frees the flake
from the adhering gangue. - .

The analysis of the final concentrate was as follows:—

. Carbon.. .v v v vh bt e es e e e e e s 83.-45 per cent.
~ Silica. . v. vu v e e e e e e v e e e 6-50 ‘“
LI e 5 N 2.00 ¢
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Conclusions—The above test shows that a considerable improvement has been
made on the grade of the concentrate. The concentrate was screened on 100, 150, and
200 Tyler standard screens with the following results:—

~100—78-2 per cent of concentrate,

Analysis—C.. o0 ti vh v hd el ot e ae e e 86-50 per cent,
S10-» .. [P . 4-30 o
. —100-}150—13-3 per cent of concentrate .
Analysis—C.. oo ci e to il i v ve e e 0l Y 82-06 percent
SiO .. 11-90 :
—150-200—3-8 per cent of concentlate
Analysis—C.. .. . e ek ee e e s e 68-45 per cent,
SiOg.. e e e e s 17-00 .
—200—4-7 per cent of concentrate
Analysis—C. . e 4 40 es ee we wa et we e 48-32 per cent,
SiOz 19:-40 “

Trom the -+ 28 size, the larger pieces of clean flake were picked out and analysed
as follows :— o ’

Carbon.. .. 92-25 per cent,
Iron zmd a,lumina A% =% mx %3 wm = 2% xm aa aa 360 “
Lime and nngnes!a D B T Absent,
Insol, sillea.. .. . B 3:00 ver, cent.
Volatile and undetermined 1o ae o3 as we be s ws 115

This analysis determines the limit of concentration without crushmg the flake
finer, as the gangue is meluded in the flake mself
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Cumulative Direct Diagram of Screen Anelysis-on Sample of Graphite Conc?es before grinding

Name. B Timm

Date_April 27%; /9/8.
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Diagram VIIL.”
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Cumulative Direct Diagram of Screen Analysis on Sample of Graphite Conc®es sfter grinding. .
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Test No. 86.

MOLYBDENITE ORE FROM HALEYS, ONT.

A shipment of 20 sacks of molybdenite ore was received May 1 from J. F.
Day, Sudbury, Ont. This shipment came from a property near Haleys Statlon, Ont.

The molybdenite was of the flake variety, in quartz. Very little mica or iron
sulphides was present.

Gross weight received.. .. .. .. 2,601 pounds,

Net\velghtreceived.....-...........H... 2584 “
Moisture. . 0-18 per cent.
. Netdrywelght e he e he e ee ee e ae e 2,679 pounds,
Analysus——MoSo e e e e e e ee e e e 1:97 per cent.
\ Content—MoSz., . . 50-8063 pounds,

Small Scale Tests—A sample of the ore was crushed to pass 40 mesh from which
1,000 grams were taken for a test on the laboratory Callow flotation machine.

Oil mixture added.. .. 2 pounds coal oil per ton.

3 pound pine oil per ton,

Concentrate obtained. .

Content——MoSz
Recovery. .

Middling obta.med
Ana.lysm—MoSg
Content—MoSs. .
Percentage 'V[oSz vaﬂues

Tailing obtained. .
Analys15a'v[oS2
Content—MoSg
Loss.

the total recovery would be 87 per cent.

on the Janney laboratory flotation machine.

Concentrate obtained.
Analysis—MoSs. .
Content——MoSz
Recovery.. ..

Middling obta.lned
Ana.lys1s——MoS2
Content—MoS3. . .
Percentage MOSz vaAues, .

Tailing obtained.
Ana.]ysw——MoSg
Content——MoSg
Loss in tailing..

ANAIySIS—DMOSz. . +r e e e

B )

. 18:5 grams,

e 76:28 per cent,
14-1118 grams.
83-0 per cent.

101 grams.

1-09 per cent.
1:1009 grams,
600 per cent,

880-5 grams,
*0-20 per cent,

1.7610 grams.
1140 per cent,

Figuring on a recovery of O per cent of the lnolybdemte values in the middling,

Four hundred and sixty-five grams of ore crushed to 40 mesh were used for a test
Oil mixture same as former test.

746 grams;
80:35 per cent,
6-02625 grams,

e he ea e 896 per cent,

43 grams,
1409 per cent.
0-4687 grams, .
7-0 per cent,
«414-5 grams,
0-066 per cent.
0:2280 grams.

R 3-4 per cent.

Figuring on a recovery of 70 per cent of the molybdenlte values in the middling,
the total recovery would be 94-5 per cent.

Large Scale Test—The ore which was already crushed for sampling was run
ihrough the regular molybdenite circuit. . It was fed to the ball mill, where the oil
mixture was added. The discharge of the mill passed over a Callow sereen, fitted with
a 45-mesh ton-cap screen, the oversize veturning to the mill, while the undersize went
divect to the flotation machines. Only two products were made, a concentrate and a

~tailing. i

26a—9%

Concentrate obtained. . 65 pounds.
Analysis—MoSg. . e vt es 46 se te se ae we 69-77 per cent.
Content-—MoSz be e4 a4t te 4k e ee oe s vo- 45-36056 pounds,
RECOVEIY .. vv t4 vt oo o te oo ot e ae on 4 89-1 per cent,

Tailing to waste G e e e e e e s PN 2,614 pounds. X
Analysis—MoOS2. . .4 v vh o we ve e ce e e 0:22 per cent.
Content — MOS0 v+ vv vr ve ie vu eh ae e 546308 pounds.
TLOSS. e oo vo ©o v v we we e s 10-9percent,
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Conclusions.—Ore is very easily concentrated and would in actual practice produce
- a very high grade concentrate with. a high recovery of the molybdenite values. A
concentrate of 85 to 90 per cent grade should be obtained with a vecov ery of 95 per
cent of the molybdenite vqlues

Test No. 87.

WOLFE C0., QUE,, GOLD QUARTZ.

.

Two shipments of gold-bearing quartz was received from Lake Aylmer, Wolfe
county, Wue. These shipments were submitted by Chas. J. Wallich, Detroit, Michigan.
Shipment No. 1 was received on January 4, 1918.

Net weight.. .. .. o0 v 00 vr vl v v v e e e 238 pounds.
Analysis—Au.. .. . oo o0 0 co il de v e . 0-06 oz,

Slnpment No. 2 was received March 18, 1918.

Netwexght e e e e e e e 343 pounds,
A11'11y31s.—Au 0-0‘402

“The ore consisted of narrow bands of qumt7 in a schist fonnatlon No free gold

was visible.
Cyanide tests were made on shipment No. 1 on portions erushed to 50 mesh and -

to 100 mesh.
Strength of eyanide solution used was 0-15 per cent
Weight of ore taken—300 grams.- .

. Amount of solution used—1,000 c.c

Duration of agitation—24 hours.
Solution decanted off and tfuhngs washed, dued and analysed.
Tailing—50-mesh material—Au—0-02 ounces.
Tailing—100-mesh material—Au —trace.

\

T Test No. 88. R
CONCL‘VTBATION TESTS O\T PYRITD ORI}

A slnpment of three bags of pyr ite ore was 1ecelved on Apnl 9 1918, from Robert
Gamble, Ottawa, Ont.
’ This ore was obtained from the surface showmgs and was much oxidized. This
pyrite was finely crystalline. Very little gangue material was pr esent. The object of.
the test was to raise the sulphur-content to a commercial grade. .

As the pyrite present was finely crystalline, tests were made on the ore elushed
to different meshes and the oré concentrated on tables.

Tt was crushed to 10 mesh and sampled.

Weight received.. .. o0 oo vs vdlen vn st v oo an * 460 pounds.

AnalySIS——S FE T T 20-93 per cent.
I‘e 52-90 “
Cu Trace,

. Tt was divided into foﬁl lots by means of the Jones riﬁiéd gampler. Olie lot was-
left at 10 mesh. Amnother lot was erushed to pass 20 mesh, and rmother to pass 30 mesh,
and. another to 40 mesh,
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_ Each lot was concentrated separately on an Overstrom table and the products
weighed and analysed. The results of the tests are contained in the following table:—

Crude Ore. ' Concentration Products. Hand(lling
— an,
Mesh, Weight. Product, Weight, Analysis, slime loss.
‘ Lbs, Lbs. %8 1 9%Te. Lbs.
Concentrate 69 2262 54'00
10 mesh,...... 113 Middling.. . 2254 5360 14
- Tailing.. ... 25 17°16 5160
’ Concentrate, 30°6 23°62 | . - .
20 mesh.. . . 110'6 |Middling.. 30 - 2320 |.... ..., 24
Tailing .. 26 1967 - 5200 .
316 25'922 |, -
30 mesh....... 116 Middling...... .... 41'5 2810 {...oiiiaie.. 26'5
Tailing............. 156 17°23  [oeviiinnnns
: Concentrate......... 27 26°00 |.. .. .... ' .
40 mesh....... 1185 (Middling........... 37°6 2392 | ...l 31'5
Tailing. . ... ....... 176 17°98 | ...

Summapy and conclusion :—

This ore was taken from the surface showings and is much oxidized so that it
contains all the oxidation products from the sulphide to the oxide and were it not for
this oxidization would be practically a pure sulphide containing Fe—46-6 per cent,
S.—58-4 per cent. A very pure pyrite ore, requiring no concentration, should be -
obtained at depth, or after the oxidization zone had been penetrated

Table concentration improved the grade slightly, as there is a small difference in
the gravity of the sulphide and the oxide; more sulphide reporting in the concentrate
and movre of the oxide in the tailing,

A geparation could be made by magnetic eoncentration and by oil flotation but.
this would not be permissible on account of the fineness of the concentrate produced.

. The copper content is too low to be of any commercial value, only a trace being
found in the head sample.

- Test No, 89.

’

GOLD ORE FROM SUDBURY, 'ONT,

A shipment. of 33 bags of gold ore wag recelved on December 11, 1917, from'J. S.
Black, Sudbury, Ontario.

Gross weight received.. .. .. vu e 0 en ve en .n 220 pounds. '
Net weight received.. .. .. .. .. .o o0 v0 ve cu v 15 “
 Analysiz—pgold.. ., .. . 1-70 oz, per ton,

The gold was associated Wlth alsenopynte in the ore and although free gold was
visible to the naked eye it was proven that it was not free milling.

Tests were conducted to recover the gold values by amalgamation, by table con-
centration and flotation, and by cyaniding the table tailing.

The ore was first crushed to pass 40 mesh and sampled, from which the above
analysis of 1-70 oz. to the ton was obtained. A portion of this sample was held for
a flotation test.

Amalgamation—The ore crushed to pass 40 mesh less the sample was panned
to recover any free gold. It was given a second panning to see if any more gold
values. were recoverable by this method.

Tailing after 1st amalgamation—1-20 oz. gold per ton.

Tailing after 2nd amalgamation—1-13 oz gold per ton. |

Recovery by amalgamation—38.5 per cent of gold value
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Table concentration—The tailings from the amalgamation tests were concen-
trated on an Overstrom table with the following results:—

Woight of pulp to table.. .v v v vv vr ve e on as 200 pounds.
ANnalysis—gold. . v vt v v v i e e e e e © 118 0z,
Content—gold. . ~v vv vt v v v vt v i e e e 0-113 *
Concentrate obtained.. .. .. .. .. . v o0 o0 . 17 pounds.
Analysis—gold.. .. .. .. .. o000 o0 oo 7-15 oz,
Content—gold.. .. e e e e e s 0-0608 oz. N
Recovery of gold V'Llues e e e e e 53-8 per cent.
Middling obtained.. .. .. .. .. .. .o .. L . 74 pounds.
Ana.lysm—gold G e e e e e e e T 0-74 oz,
Content—gold.. .. e e e e e 0-0274 oz.
. Percentage of gold values e e e e e e . 24.3 per cent.
: Tailing obtained.. .. .. .. .. «v o0 v oo ol e 54 pounds.
An’l.lysxs—‘*old e e e e e i e e e e 0-34 oz.
Content—gold.. .. . e e e e e 0-0092 oz,
Percentage of "old v'\lues e e e e e 8-1 per cent.
Slime loss.. .. 55 ponnds.
An'\.lysxs——gold Ce e e e e e e e e e 0-57 oz
Content—gold.. .. e e Fe e e e 0-0156 oz,
Percentage of gol(l vqlues PR . 13-8 per cent.

Figuring on a recovery of 70 per cent of the old values in the middling bemg
recovered with the concentrate in returning the middling to the milling circuit in-
actual practice, the recovery by table concentration would be 70-8 per cent. This
would leave 29-2 per cent of the gold values left in the slime and table tailings. The
slime loss from the table concentration would not be a loss if further treatment by
eyanidation would be resorted to,

Flotation Concentration.—A sample of the crude ore crushed to 40 mesh. was
taken for this test, and the concentratlon made on the Callow pneumatlc testing
machine,

Ore USEA.. v vv v v vn te e oee ans 1,000 grams.
Oil used.. .. .. .. .o v o0 W0 Wy 2 pounds per ton of mixture.
- . : 10 per cent coal tar,
b0 ¢ creosote,
i 44 “ hardwood .0il INP.L. No 26.

Concentrate obtained.. .. .. .. . .. v oo ve e ~ 161 grams, .
Analysis—gold.. .. o0 oL L0 o0 e e 7'64 oz. per ton.
Content—gold.. .. .. Ch e e ee e e e 11°3854 gram-oz.
Recovery of gold values e e e e e e e - 67*Q per cent.

Middling obtained.. .. .. .o v v o v e ee wn 77 grams,
Analysis—gold. . t. v ch v il e ek e en e 1°06 oz. per ton,
Content—gold.. .. .. e et e e e 0'8162 gram-oz,
Percentage of gold values v ee e e e ee 4'8 per cent.

Tailing obtained.. .. (. v vt v vt vd ve ee ae e 772 grams.
Analysis—gmld 0°62 o0z, perton.
Content—sgold.. .. P e e e e s 4°7864 grain-oz.
Percentage of gold Va.lues Ve ae eh s ae e 28°2 per cent, :

Figuring on a recovery of 70 per cent of the gold values in the middling being
recovered with the concentrate in actual practice, the recovery-by flotation would be
704 per cent. This would leave 29.6 per cent of the gold values left in tailing, which
would have to be cyanided. I‘mer grmdmrr would no doubt give a better recovery by
this method.

‘Oyanidation.—Tests ' were made on the table middling and the table tailing.
A sample of cach of these products was ground -to pass a 100- mesh screen.

Mlddhng—Anzulyms—gold e e e e e e e s 0-76 oz. per ton.
Amount of middling’ taken‘ e e e ee e we we 200 grams,
Amount of solution used.. .. .. .. .. .. i, 1,000 cc. )
Strength of solution used.. .. .. . v. vt o0 015 per cent.
Lime added.. .. . 1 gram.,
Duration of agltatlon [ TR T T, 12 hours.
Analysis of tailing.. .. e e ee e 0-26 oz, per ton,

‘Recovery of gold values m mlddlmg. b e e e 66" per cent. -

v

Consumptxon of cyanide.. .. e e e e 2-5 pounds per ton.
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Talling——Analysls—gold v se ee se ae ee se 4 0-34 oz. per ton.
Amount of tailing taken e e e e e e a 200 grams.
Amount of solution used.. .. .. .. .. .. P 1,000 c.c.
Strength of solution USed. o ee e e P 0-15 per cent.
Lime added., .. . 1 gram,
Duration of agltatlon e e4 Bs e 4 te a4 e 12 hours.
Analysis of tailing.. ., e 0-02 oz. per ton.
Recovery of gold value m table ta,llmg e 94 per cent.
Consumption of cyanide .... .... .voees ouen 0-5 pounds per ton,

It will be noted that a poor extraction is made on the table middling but that a
high recovery is made on the table tailing. The consumption of cyanide is high on
the middling and comparatively low on the tailing for this class of ore. The low
extraction and high consumption of cyanide on the middling is due to the arseno
pyrites remaining in this product. The test was run on the middling to determine
this point. \ : -

Conclusions ——Amalgamation should not be resorted to on thig ore. Trouble would
be encountered in keeping the plates clean which together with the loss in mercury
would prohibit its use.

Table concentration and cyanidation of the table tailings seems to be the better
method of procedure with an ore of this class. A recovery of 70 per cent of the gold
values in the ore should be obtained in the table concentrates. A further recovery
of 80 x 94 — 100 = 28-2 per cent of the gold values in the ore should be obtained by -
cyaniding the table tailing, making a total recovery of 98 per cent of the gold values
in the ore.

Tlotation concentration and cyanidation of the flotation tailings would be equally
as good were it not that tlouble might be experienced in cyaniding the flotation -
t’llllng

Test No. 90.

SCHEELITE CONCENTRATES FROM YUKON:

A shipment of three bags of scheelite eoncentmteé was received Feb..18,. 1918,
from Frank W. Canton. This shipment was made through G. D. Mackenzie, gold
commissioner for the Yukon.

Gross weight of concentrate received,. .. .. .. .. 354 pounds.
Net weight of concentrate received.. .. .. .. .. .. 350 “
AnalysiS—WO3. . .. vh i vh ae en wa e e ee e 69-50 per cent.
AWy oh v v e e e e e e e e e 3:98 oz,
Content —WO3.. .. .. . vh ci ve vr n 1e s e 248-25 pounds.
AU, oy cr e v v e e e e e e e 0-6965 oz,

This concentrate was amalgamated to extract the free gold. It was found that
part of the gold was free and part still adhering to the quartz grains in the scheelite.

Weight after amalgamatmn e e re e e e e 343-5 pounds.
Analysis—WOz.. .. 7 ch e se es aa be se o ws 70-88 per cent.
AUey v v ve ve en e e e e ae a e 1-91 oz.
Content—WOa I 243-47 pounds.
AWy 0 v ve ve i e e e e e e e 0-328 o0z.
Bullion recovered.. .. v« v vs oo co a0 a0 4s vaoas ~0-237

In order to make a further recovery of the gold values it would be necessary to
grind the concentrates to free the gold from the quartz. The loss in the scheelite
would be greater than the recovery made on the gold so this was not resorted to. It
would not be possible to make a separation by water concentration as the gold with
adhering quartz particles has the same gravity as the scheelite.
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Test No. 91,

.

MOLYBDENITE TAILING I'ROM I1IULL MILL.

A earload shipment of molybdenite tailing from the Hull plaut of the Canadian
Wood Molybdenite Co. was 1‘ece1ved on May 81, 1918, from the \Vood Molybdenite Co.,
Ott'uva, Ont.

Gross weight.. .. .0 .0 cv b i i vl ee ee ee as 59,026 pounds.
Moistnre.. .. T T 5:66 per cent.
Net dry welght . e e e e e s 55,685 pounds. .
Analysis—DMOS2.. v. vv vh th e e ek e en e e 0-55 per cent.
MOOZ+ e ve vs v v e e e e e e 0-04 “
Content — MoS2. . % v vv v hh v e e e e e 306-27 pounds,

This carload was run through the regular molybdenite cireuit as follows:—
Tt was first weighed, a moisture sample taken and sent to the ball mill through a
Vezin sampler where the regular head sample was c¢ut-out.” From the ball mill the pulp
passed into a Callow sereen fitted with a 45-mesh screen, the undersize going to the
flotation cell, the oversize being returned to the ball 1111]1 The o1l mixture was added -
to the mall. .

0Qil mixture used—25%.. .. e e e e e No. 5 pine oil.

2500 0 vh v i i e ee e e I‘PL No. 25 light hald\vood
. o : creosote,
5090 e vv vv i ve v e e s Coal oil.
13 pounds of this mixture was used per ton.
Concentrate obtained.. .. .« v vt vv ve ve ae o 129 pounds.
Analysis—MoOS2. . v vh v vy be ve e e v s 41.27 per cent,
T Content—MOSz. . vh vh e ie v e e e e e 53:24 pounds. -
. Recovery of—MoSa.. vv vh vh vh v v e e s 17-4 per cent.
Tailing to waste.. .. .. e ee ot e e e 55,666 pounds.
Analysis of tmlmg S'mlples e e eeien e e 0-459 MoS:
Calculated analysis of tmling e e e e . 0-455¢ MoSa
Content—MOSa.. 4. vt v vh ve eh e ee el e 253-03 pounds.
Loss of MoSs v'xlues P R 82:6 per cent.

. Conclusion.—The tailing was very badly oxidized and flotation was hindered by
salts in solution. The flotation plopertles of the flake was destroyed partmlly through
oxidization and partially by the previous drying of the ore. These are the mzun causes
of the poor extraction and the low grade of concentrate.

To prepare the tailings for concentration they should be washed thmo’urrhly to
‘remove the salts which go into solution, thickened and reground in a tube mill to
brlghteu up the ﬂaI\e, S0 that the oil will adhere to it and “then it should be in shape for |
ﬂotatlon . .

N

Test No. 92.
MOLYBDENITE .ORE FROM LOON LAKE, ONT.

On July 2, 1918, a sample of 502 pounds of molybdenite ore was 1'ecelved from
J. A. Johnston, Loon Lake, Ont.

The molybdenite was of the flake meety in a qu'utz and feldspar gangue, practi-
cally f1ee from other sulphides but contdining a small amount of mica.

Net weight of ore received.. .. .. .. .. .. .. .., 5302 pounds.

AnalySiS—DMOSs. . cu vh er e ve e e e e e el 2-14 per cent.
; MOO3. . vh iv vh te v v v he ey e 0:10 “
Content—MoSa2.. .. tuTil i e v e e e 10-7428 pounds,

MOOg. s vt s e e e s e e e e 0-5020
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Tests were conducted on the laboratory flotation machines fo determine the adapt-
ability of the ore for concentration.
" 1,000 grams of the ore c1ushed to pass 48 mesh; 0116” aperture was taken for
each test. i
The oil used in each case was 1 pound of No. 5 pine 011 per ton of ore, and 2 pounds
of coal oil per ton of ore.
Each test was agitated in a pebble mnill to obtain a mixture of the oil, water and ore
for 10 minutes.
On test No. 1 only the tailing was analysed which gave 0-299, MoS,.’
‘On test No. 2 only the tailing was analysed which gave 0.199, MoS,. -
On test No. 8 all products were weighed and sampled with the following results:—
- Concentrate obtained.. .. .. +. .. vv ve 1o o0 o 21 grams.
Analysis—MoSz.. .. . 85:701 per cent.

Content—MoSs. . 17:9970 grams.
Recovery of MoSz 90-1 per cent.

Middling obtained. ta ee se se w4 s us o 4e s 23 grams.
Analysw—MoSa e e e e ee e ee e we ae 2:77 per cent.
Content—MoSz.. .. . e e e e ee e 0-6371 grams.
Percentage of MQSz vaJLues e ee we su e e 3:2 per cent.

Tailing obtained.. .. .. .. .. .. .0 0 v ed ee e 956 grams.
Analysm—MoSg Ce ee se ae ek e es we e 0-14 per cent.
Content—MOS2.. .. vv vh vr vu vt e be 4 e 1-38384 grams,
Loss of MoS; Values e . .o 67 per cent.

Figuring on a recovery of 709, of the MOS‘ values in the mlddhng, the total
recovery would be 92-89% of the values in the c1ude ore.

C’oncluswns —TFrom the above results it has been determined that this ore can be
easily concentrated. The laboratory tests show a concentrate of grade 85. 709, MoS,
with a recovery of 92-839% of the MoS, values. In practice better results should be
obtained. On an ore of this class a concentrate of grade 909, with a recovery of 959,
of the MoS values could be expected

Test No. 93,

A shipment of nine bags of molybdenite ore was received on June 80, 1918, from
H. Leger, Campbell’s Bay, Que.

Gross weight received. . . 768 pounds.
Net weight received.. .. 59 “
Analysis—MoSa.. .. .. 1-025 nounds
Content—MoSz.. .. .. 7-78

The molybdenite was of the flake variety in a pyroxenite gangue. Very little iron
pyrites was present.

A test was made on the 1ab01 atory Callow flotation machine to determine its adapt—
ability to concentration by oil flotation.

1,000 grams of the ore was used, crushed to pass 48 mesh, -0116” apertuve..

’l‘he oil mixture was % pound of No. § pine 0il and 1 pound coal oil per ton of ore.

The vesults of the test follow :— -

. : . : Percentage
Weight Analysis Content
Product. Grams, % MoS: |Gram MoS;, %f-;}flzg”

4
Middling.. 379. | o041 15539 178
Tailing.. 614 0°17 10438 11-8




, |
138 ' MINES BRANOH

9 GEORGE V, A, 1919

Conclusion—It was found that the ore was an ideal one for concentration by this
method. Containing very little iron pyrites, a high grade concentrate is easily made.
A concentrate of grade 838-029 MoS, was made on the testing machine and a better
grade should be made in practice, - The above test shows that a good recovery can be
obtained, TFiguring. on a recovery of 709 of the values in the middling, the total
recovery would be 82:99 of the MoS, values in the crude ore.

Test No. 94.

Two- samples of manganese ‘ore was rcceived on June 17, 1918, from W. F. C.
Parsons, Bathurst, N. B.

These samples were marked Nos. 1 and 2 and eontamed pyrolusite, finely erystal-
line in a reddish slate gangue.

Concentration tests were nnde on a labomtmy Wilfley table to determine thelr
adaptability to concentration.

Both samples were ground to 50 mesh.

2,000 grams of sample No. 1 were taken,

1,000 grams of sample No. 2 were taken.

Sample No. 1 gave an analysis of :—

Mt ve veive on ve ve ee e 24°920 Te.. .. oue ah ae e .. .. 9%00%

Sample No. 2 gave an analysis of :— ‘
Mn., . ve e e e 167209 TO.o vvivr e v ve we o 810%
The 1esults of the test work are contained in the. followmg table:—

S K. Analysis, ' i’ercentnge
Sample Product Weight % Mn, |— — Content o

No. - Grams. 0 %, o, % Sior Mn. Grams Mn. Values.
1 Concentrate.... . ..... 589 4197 1000 1716 247°20 496
Middling, No. 1... . 61 2582 116 ..., ... - 1676 32
Middling, No. 2.. 179 12-72 7 . 22:77 46
Tailing......... ..| B668 - 661 |.oo. oo ]ieineen o 31°30 63
Slime loss. cvvvuvevennnne, | 603 30008 |o.iaviiiid] i 181°38. 36-4
Totals and averages 2,000 2492 90 498°40 100°1
% |Cuncentrate.............. 98 18-35 71 920 438 | 293
Middling, . .veveriiecnoans 39 30°76 |.......... e e 12 00 74
Tailing..ccoiiry crerenns 526 938 | chuin on [oren 4908 30'3
Slime loss...... . RN 337 15:9 |[.......... Ceee e 5364 330
Totals and averages...[ 1,000 16-20 |- 81 e - 162:00-. 1000

Conclusion—Trom the above results, the eonceﬁtratiqn of this ore in practice
would be for a manganese concentrate of grade 409, a recovery of 509, to 609, of the
manganese values, and for a manganese concentrate of grade approaching 509, a

. recovery of 80 to 40% of the manganese values.

Test No. 93, T

Two shipments of ferro-molybdénum slag were received, one on May 6, 1918, and .
the other on May 10, 1918 from the Tivani Electric Steel ‘Co., Belleville, Ont.
This slag was from the reduction of molybdenite- concentrates into ferro-molyb-

‘ denum in the electric furnace



SUMMARY REPORT ’ 139

SESSIONAL PAPER No. 26a’

+ The test was conducted to concentrate the pellets of ferro- mo]ybdenum which were
shot through the slag and recover them as concentrate.
To accomplish this necessitated the grinding of the slag to free the ferro- molyb-
denum and concentration on tables to recover it.
Molybdenum values in the slag other than in the form of the metal could not be
recovered by this method.

Slag received—Shipment No. 2.. .. .. .. .. .. .. 62,745 pounds.
" Shipment No. 3., .. .. .. .. .. .. 14,095 “
Total.. .. . e e e e e 76,840 “
Moisture—3- 00% e e e 2,305 “
Dry net weight.. .. .. .. .. .. .. 74,535 “
Analysis—Total Mo. e e e e e 4-22 per cent.
Mo as MoO3. .. .. .. .. 0-30 “
Mo as ferro. .. .. .. .. 3-92 “
Content — Total Mo.. .. -. .. .: .. 3,145-3770 pounds.
Mo as MoOz. .. .. .. .. 223-6050 “
Mo as ferro. .. .. .. .. 2,921-7720 “

A flow sheet showing the method of procedure follows:—

Crude, Sleg

i Mill
to 40 mes, “/ Mo/i “aperture

ELlevator -Water added

Launder Classifier

Sand's : A Slimes
Sand Table Stime, Table
1 1 _ 1
Conctes.  Midd/ings .Tailings Conctes. Midds. Tarlings
70 waste 70 waste
V2 ler\
Ory Ball Mill

o &5 mash, O-008 qpertum

Llevator.-Water added
Launder Clzssifier

&snl;r Slimes
J.m)l Toble S//m; Table
o T 1 | | _
, Conctes. Middlings  Tailings Conctes. Midds.  Tails.
Held 7% waste Hetd  To waste

Fig. 6.—Flow sheet showing method of recovering ferro-molybdenum
values from the slag of molybdenite concentrates.

As this slag contained a lot of steel turnings which got into it at the shipper’s yards

and these turnings were ground and reported in the concentrates from the tables, it was
necessary to reconcentrate the concentrate to remove as much of them as possible.
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The results of the concentration are contained in the following table:—

CONCENTRATION OF SLAG.
Crushed to 40 mesh, 0°015" aperture.

Analysis. Content. | Per cent of
Product. Weight. |Total Mo.| Mo as T Values.
Mo0Os. | Total Mo. Mo.
. Lbs. % % Lbs. :
Concentrate. ..... . ....ooooiviiiiiiieiien, 3,192 6641 | .... .... 18005764 5725
Middling. . ..... e e [ 17,668 3-37 044 5954116 18-93
Tailing...... ..... .. e e 53,675 1-48 0-37 7493900 23-82
Totals and averages..................... 74,635 422 0°30 | 3145-3770 10000

CONCENTRATION OF MIDDLINGS.
Crushed to 65 mesh, 0°008" aperture.

Concentrate. . 775 4500 §.......... 348-4908 11-08
Middling..... . - 130'5 31°22 |.... ..... 40°7421 1-30
Tailing.....oooovveviiiraeenennnn. ...| 16762°5 1-23 024 2061788 6°55
Totals and averages X 17668 l 3-37 ' 0-44 | 5954116 1893

® RECONCENTRATION OF CONCENTRATES.

To remove iron turnings crushed with slags.

Cn_ncer_)tmte ................................ 3374 6318 [.......... 21316932 67 77
Middling. ... ... LI 306 | 3122 |iiTill 955332 3-03
TailiDR. o e s oonseon e 287 | 2400 |..0l .0 68-8300 655

Totals And AVETAGES. .. .euveernenen .en .. | 3967 I 5789 | ........ | 22061064 ‘ 72°99

SUMMARY OF PRODUCTS RECOVERED.

_Analysis, Content. | Recovery of
Product. Weight. —_
’ Mo. C. S. Mo. Values.
Lbs. % % % Lhs, Mo.
Concentrate............ecoevnnn. 3,37 63-18 290 0901 | 21316932 6777
Middling........ «.ccvviin. .. 436°5 322 | e e 1362763 4-33
Tailing ........ coeiiinvinnnes 287 24°00 f...oiiei]eeee v 68 - 8800 219
Actual recovery of total molybdenum values in slag. 74-29 per cent.
MoOg values were all lost in the tailing.. .. .. ..
Recovery of ferro-molybdenum in slag.. .. .. .. .. 79-97 per cent,

Test No. 96.

Two samples of manganese ore were received on June 14, 1918, from Dr. Hayes
of the Geological Survey. These samples were obtained from the farm of Mrs. Geo.
Harrington, Gowland Mountain, N.B.

Sample marked “ A” was high grade and gave the following analysis:—

Mn. .. .. .. 5062% Fe. .. .. .. 030% Si02.. .. .. 1500%
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Sample marked “ B” was low grade and gave the following analysi_s —

. Mn.. ..

The manganese was in the form of pyrolusite, finely crystalline in a

gangue.

24-69%

Fe.. ..

Wilfley table to determine its adaptability to concentration.

3-009
reddish slate

A test was made on 2,000 gramé of B sample, crushed to 50 mesh, on the laboratory

The results follow:—

Analysis. Content. {Percenta {:of
Product. Weight .
grams. Mn Fe. Grams Mn.[ Mo. Values.
% % %

Concentrate. .............cen.ns 433 5229 350 985 226416 45°85
Middling................. . 101 3250 345 | ... ..., 32-825 665
Tailing........ ...c..c... e 890 985 e 87665 1775
Slime loss.........c.covvveni.n. 576 2550 [......... |l 146-894 29°75
Totals and averages. ........ 2,000 | 2469 | .......... | .......... 493°800 100°00

Conclusions :—

In practice on an ore of this class to obtain a concentrate of grade 50 per cent
manganese, a recovery of 50 per cent of the Mn. values could be expected. To obtain
a concentrate of grade 40 per cent Mn. a recovery of 60 per cent could be expected.

/

Test No. 97.

A shipment of two bags of tailing of approximately 200 pounds from a former
molybdenite plant at Hull, Que., was received on June 18, 1918, from the Wood
Molybdenite Co., Ottawa, Ont. .

These two bags were sampled in Jones riffled samplers and samples cut out for
analysis, screen test and concentration tests on the laboratory flotation machines.

Analysis of shipment.. .. .. .. «u vv v v an er o .. g 'g%;:;: ﬁgg‘;
The results of the screen test are shown on the accompanying scale sheet. '
The results of the flotation tests are given in the following table.

Conclusion.—The screen test was made to determine just where the molybdenite
values were. It was thought that practically all the values were in the coarse sizes.
From the test it has been proven that 839, of the tailings by weight is finer than 65
mesh and contain 25.49, of the molybdenum values. _

From the table giving the results of the flotation tests it will be seen that the
tailing does not readily lend itself to oil flotation. In all cases the froth was
not good, resulting in poor recoveries. KEven on the washed tailing good results
could not be obtained, the only reason for this being that the floating properties of the
flake have been destroyed. This has been proven by the large amount of values con-
tained in the middling, which ranges between 25 and 409 of the values in the crude.
On an ordinary ore these values would not be above 109, and generally are around 59%,.
Recoveries in the table have been calculated on recovering 709 of these values, which
is permissible with the raw ore, but it is doubtful if this can be obtained on this
tailing.

It is possible that a method of treatment could be worked out that would be satis-
factory but the amount of tailing to be treated would hardly warrant the installation
of a plant and the preparatory work necessary before the plant woild be in condition
to give a satisfactory recovery.
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Cumulative Direct Diagram of Screen Analysis on Sa.mple of _tull Tailings (0. E. Wood)
Name__W. 8 7imm June 17 19/8.

100 tigrt-100
e i)
» = _ ' o0
o
n £ 0 ¥
F w
[ o
60 —= _" A
y i - 4
ff Q
= u
50 H 0
= P
7S, o u
1. (-4
“ e, w
SFFE w
R =
S » %
® - 3
5 |z

é £ % O

o £

g ] i 0 " 20 z5 35 45 e aod|C

E SCREEN SCALE RATIO 1.414 oo

Screen Scale Ratio 1-414. (é“ X w !l §
- @» —_—
S'[ndicnte the - 5 é’er = E g §§

creen crushed — ample ent NS 5 o .
through and also Openings. Dia- [Weights CPe; Cumu-| = N Kie S
Tirst Retaining. _ Mesh.| meter | grawms. en lative & g = ]

Screen. Milli. | Wire Weights| = < (3 g~

Inches. meters. Inches. z 3 | 8
................. 1-050 26-67 | . 149
S 742 | 1885 [ A% | I DR OO o
............. -525 13-33 ) .... (D L1 T Y D R D I ST P,
............... 371 g3} o9 LT T
BTN -263 6-680 3 070 ...l P T AU e
................ <185 4.699 4 U2 I [ (PP PO PR PR R
............. 4131 3.327 6 2036 | e o] .
Allthese ... ..} -093 2-362 S -032 ... RO P
............... - 065 1-65; 10 U515 R I PN PP U R R
e e <046 1.168) 14 -025 32 1-2 1-21 .

DU coses | oassl 20| oire 2| 09| 2i112]0604 2.8} 28
............... -0232 -5891 28 <0125 280 10-9 13-0 | 1-12 | 3-14 | 14-5 [ 17-3
e e eele| -0161 -417) 39 -0122 H06 19-8 32-810-97 | 4-91 | 22.6 { 39-9
............... -0116 29 48 -0092 487 19-0 51-8 1 0-66 | 4-19 | 19-3 | 59-2
.. . 4 0082 -208 65 -0072 398 15-6 67-4 | 0-84 [ 3-34 | 15-4 | 74-6
e e e e -8058 -1471 100 -0042 374 1‘4'2 82.0
................ - 0041 <104} 150 - 0026 200 7-8 89.8 . = -
............... 0029 | -o74f 200 | 0021 | 116 | 46| o4.4[f 060 550| 254254
Pass............ -0029 <074 200 -0021 144 5-6 5.6

Totals.....|........0.... P 2559 | 100-0 |........ 0-85 {21-6S {100-0 {.....

Diagram IX.



Weight of tailing used for each test—1,000 grams.

Oil mixture in each case—3 pound pine oil and 1 pound
_ =
& Concentrates. Middlings. Tailings. o .B
. > o0
8 X : N ; - - ]
@ N & & ] = 02.=
Treatment of Tailing before 2 g 2 2 % 3 % ax oSS
Concentration. g g w = = w = = » = 2 = 8 5
S & © Q & - -1 3 Qs © = <3 [ 1 o | B2
2 8 g g= g o 5 Ep= g & 3 = g 2= |2 S
= = B < 3 & B < S & E < 3 & =
Grams. % Grams. | Values. | Grams. % Grams. | Values. | Grams. % Grams. | Values.
1|Unwashed tailing.............. ... 48 58 | 7107 412 | 482 217" | 1°08 2°34 27°4 | 7722 0-27 2:08 244 67°4
2|Unwashed tailing ............... 65 50 | 6108 3:05 372 223 14 314 383 | 772°0 026 201 245 640
3 Wa,shed 15 min., decanted, dried and .
20T 48 3'5 | 85°53 2799 379 163 179 292 36'9 | 8335 024 200 25'3 637
4 Wa,shed 15 min., decanted, dried and . .
] oground. . e.iiiiiiii i 48 56 | 86°70 4 80 589 191 1-62 3-09 375 | 8034 0°16 1-29 15°6 85°1
5|Same as No. 4, but ground to.. .... 65 46 | 65°60 302 371 202 147 2:97 36'5 | 7934 027 214 264 62°6
6[3 washings of 15 mins. each, decanting
after each wash, ﬁua]ly dned and .
ground 0..... ... oLl .. 48 12:7° | 3380 4-29 43'5 193 1-16 224 22°7 | 794°3 0-42 334 338 59°4
7Same as No. 6, but ground to.. 65 67 |[8816 2°56 32°2 304 1:02 3'10 391 | 689°3 033 2-27 287 59°6
\
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Test No. 98.

Tio shipments of titaniferous iron ore were received, one on March 21, 1918, and
the other on March 26, 1918, from Dr. Goodwin, Kingston, Ont.

No. 1 shipment.. .. .. .. . oo cv vh oh on o0 sl 2 bags.
Gross weight.. .. .. .. o o oo e e 125 pounds.
ANALYSIS—TItC.. v v vh v e b e e e e e - 46-23 per cent.

: THO2. . ve vt i s e e e e e 2756 “

No. 2 shipment.. .. .. .. . oo o0 o 0 LT 2 bags.
Gross welght,. . .. v o0 oo oo oo o 150 pounds,
Analysis—Ie.. v v ch e eh i T e e e e 46:63 per cent.

TiOg e e - 2851 “

Test work was conducted on these two lots to 1mke a separation of the iron from
the titanium. The results obtained were not promising, showing that it is not possible
to effect a sep'u"ltlon by mechanieal means of ore dressing. The results are given in
the following tables: ’

Test No 1. ——Sepmntlon by means of a horse-shoe magnet, with Slle‘lth on, under
-water.

We. of ore ) Wt. of Analysis.

Mesh. taken. Product. products. -

' Grgms, Grams, % Te. % TiO2
20 2,000 Magnetic. . ... . 790 . 50°05 24:40 -

. . |Non-magnetic. . el e 186 32:29 4015

38 1,000 Magnetic...... . 164 5046 2420

. Non-magnetic. . 47 3186 - 3976

80 1,000 . [Magnetic..... N 161 - - 4960 25°20

, Non-magunetic e 38 33°06 38°36

150 1,000 MagnollC....ooverruveersans 159 - . 49°38 . 32:08

- Non- magnetic, . 41 - 25°22 3580

Test No. 11. Sep’uatmn by waten, concentmtmn on sand table ‘lftel' crushing to
30 mesh. : ‘ S

- . Analysis,
Product. Weight.
Lbs. % Te. % TiOg
CONCENEEALB. oo ve erer s ereanen ee e Cereans FRTURN COURTON 820 46°30 29-67
Middling ..... . 16-0 42-26 2420
Tailing .- .cevvs - 40 85°79 2400

Test No. III—Magnetic separation (wet) on the Ullrich magnetic separator—
after crushing to 85 mesh.

. - © Analysis.

Product. Weight.
. . Lbs. % Fe. | % TiO:
Ring No. 275, -50° 96 22'93
It 65 50°35 2344
B 20 48 22 2766
s 65" 20°72 4424
Middling : : ; 205 3144 .35 36
T S A SRR 40 30-43 3475
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On July 15, 1918, a shlpment of molybdenite ore was received from the Wood

Molybdenite Company, Ottawa, Ont.

congisted of 18

Gross weight.. .. .. v v o0 ci or o e 0 e e

cans —

Net weight.,. .. .. .. .. v v 0 0

Analysis—MoOSz2.. +v cr s0 o se o en ee e
Content—MoS2.., v v+ v0 vs 0e ae s

g e

1,9685

This shipment was from Masham, Que., and

2,085-5 pounds,

1-97 per cent, _
38:78 pounds,

The molybdenite in the ore was of the flake variety in a heavy sulphide gangue

pure sulphides.

Traces of arsenic are present. .
"Tests were conducted on the laboratory flotation machines to determine the
adaptability of the ore for concentration by oil flotation.

The results of the test work are contained in the following table:— ,

The ore for the most part was

: Oil Mixture. Concentrates, - N
Test | Machine | V.eight Mesh Ore
- TNo. | Used. of Ore Crushed _
taken. Pine Gil Coal Oil to. Weicht, Analysis content, percentage
per ton. | per ton. ghb. of Va]ues.
Grams. Lbs. Lbs, Grams. | % MoS.. Cl\",rfg'sng 8 | MoSe.
1 {Callow. 1,000 % 1 48 30 81°50 734 “41°9
2 |Janney. 1,000 % 1 48 24'0 2386 573 336
3 [Callow. 1,000 1 2 48 76 6769 5°08 288
4 |Callow, 1,000 1 2 65 110 5313 584 358
Middlings. Tailings. Total Recovery
: figuring 70 %, of
- — o ' ) d;\dfoSi{m Mld:i
: nalysis content, percentage : 1. | Analysis content, percentage ing Recovere
Weight. l of Values. Weighs. of Values. ' .
Grams, | MoS.. 1%1?5{;]5 MoSs. Grams, % MoSe, ﬁzasr;ls MoS,.
94 593 587 319 | 897. 061 457 | 262 - 64'2
183 449 822 483 793 039 3409 181 67°4
178 493 8:78 49'6 8146 047 047 21'6 635
186 I 369 686 046 861 | 221 653

421 803

-

Oonclusions—Flotation results on this ofe are not satisfactory. - Tailings look
clean with the naked eye but on examination under the microscope contain molyb-

denite included in‘the pyrites.

tration to any appreciable extent ag shown in No. 4 test.

Test No. 100.

Fine crushing does not seem to assist the concen-

A shipment of 25 pounds in one box containing manganese ore samples - was
received on September 6, 1918, from 0. Turgeon, M.P.; Bathurst, N.B.

On examination the ore was found to be pyrolusite, finely mystallme in a gangue
of quartz and reddish slate or shale.

26a—10
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The samples were crushed together to 50 mesh and sampled for analysis:—

Analysis—Manganese—Mn.. .. .. .. c. o0 e o 23-27 per cent.
Iron—Fe.. .. .. .. vt vt td te te ee o ws 5-11 “
Silica—S{O02.. .. .. .. o0 oL ol ol e 53-03 “

A concentration test was made on a small scale to determine the adaptablhty of
the ore to concentration.

Five thousand grams of the ore crushed to pass 50 mesh were taken and run over a
laboratory Wilfley table, the concentration produets from which were weighed an
sampled for analysis. The results of this test were as follows:—

Concentrate obtained.. .. .. .. .. .. .. .. .. .. 1,566 grams.
Analysis—Mn.. .. .. .. .. .. .00 .0 Ve e 53-13 per cent.’
Fe.. .. .. cv vt th ih e e e e 3406 “
SlOz 6-10 “
Content—Mn. . .. e s e ae e e s b e 832:02 grams.
Percentage of VIn alues.. e e e e e e 71-5 per cent.
Middling obtained.. .. .. .. .. .. .. .. o0 . el 85 grams.
Analysls—Mn.. Sa 2 ar aa s as ae we e xe 35-41 per cent.
Fe.. .. .. «v ti v v i ve e e 6-76 “
SiOg 30-54 “
Content—Mn.. .. T 30-10 grams.
Percentage of Mn. values.. e e e e e e 2:6 per cent.
Tailing obtained.. .. .. ., .. .. .. . .. o0 .. . 2,319 grams.
Anaiysis—Mn D 8-58 per cent,
Fe.. .. .. ...., fe e e e e e 318 “
SIO' 79-91 “
Content—Mn. PN 198-97 grams.
Percentage of Mn values.. e e e e e e 17-1 per cent.
Slime loss.. .. 1,030 grams. N
Analy.‘ns—Mn N 9-94 per cent.
Content—Mn.. .. i i e ee e e e 102-42 grams.
Percentage of Mn. values.. e e e e e e : 8-8 per cent.

Coanclusions.—It will be noted from the above results that a concentrate was
obtained of a grade 53.13 per cent manganese with a recovery of 71-5 per cent of the
manganese values, and that a middling product was made of grade 35-41 per cent man-
ganese representing 2-6 per cent of the manganese values in the ore. The tailing and
slime loss combined represented 25-9 per cent of the manganese values in the ore.

The above results are exceptionally good for a manganese ore. The ore, however,
is a fairly high grade one, and the recovery obtained would drop in proportion to the
grade of the ore, that is on an ore of this class of grade 15 per cent manganese a
recovery of 50 per cent of the manganese values would be the most that would be
expected.

The concentrate obtamed is a chemical product as the iron and silica are below
the limit. ‘Should the grade of the ore be around 15 per cent manganese, it would hardly
be feasible in practice to make this high grade product, or at least any quantity of it,
but a metallurgical product could be made of grade 45 per cent to 48 per cent that could
be used for reduction to ferro-manganese.

Test No. 101.

A shipment of scheelite ore was received on August 28 from Geo A. Cameron,
Eureka, N.S.
. This shipment was contained in 21 canvas sacks.

Gross'welght.. .. .. .. .. vv .. ee oo i wv .. .. 1,075 pounds.
Net WelBRE.. v v ve oe or ot et e L. 1,087 %
Sample weights.. .. .. .. .. .. .. .. .. .0 . 4 “

Net weight treated.. .. .. .. .. .. .. .. .. .. .. 1,063 “
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Analysis—WOz.. . vt th hh v e e e e e
As

Content—WOa L s se e
As.. .. ..
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40-47 per cent,
606 “

NiL

NiL

NiL

Nil
4301961 pounds, +
3245278 "

The scheelite oceurs in a quartz gangue, asgociated with it is a small amount of

pyrite and arsenopyrite.

Tests were conducted on this ore to obtain a commercial product, smtable for

reduction to ferro-tungsten in an electric furnace.

The ore was crushed to pass 20 mesh and sampled. It was then run over a con-
centrating table, the middling from the table being reground to 50 mesh and run over
the table. The result of this concentration was as follows:—

Concentrate—Weight. .
Analysxs—WOa
As,

Content-——WOa
As.

Percentage of WOa values

Tailing—Weight. .
Analysxs—W03
! Content—WOsg, .

Percentage of W03 values

Slime logs—Weight. .
Analysis—WOsg;, .
Content—WOg3. .,

644.5 pounds.
-64:73 per cent,
4-18 “
417-1848 pounds
26-94
96-98 per cent.
295 pounds.
1-10' per cent,
2-849 pounds.
066 per cent.
50:5 pounds.
17-08 per cent,
10-1623 pounds.

Percentage of WOg W;alues .. .' e e 2-36 per cent,

Conclusions—TFrom the above ore, a concentrate of grade 64.739, was obtained
with a recovery of practically 97 per cent of the WO, values; 8. per cent of the WO
values was lost in slime and in the tailing.

The concentrate obtained carries 4-18 per cent As. in the form of arsenopyrite.
This will necessitate roasting of the concentrate to eliminate the arsenic in order to
obtain a first-class produect.

Test No. 102.

" GRAPHITE ORE FROM LACHUTE, QUE,

A shipment of graphite ore of approximately 300 pounds was received on October
9, from Thos. H. Rae, Lachute, Que. _

On examination it was found that the flake was fairly fine. The gangue material
was composed of quartz and crystalline limestone. A small amount of iron pyrites is
present.

The ore wag crushed to 80 mesh and sampled giving an analysis of carbon 15.00
per cent.

A series of tests were made on the Callow pneumatic testing machlne to determine
its adaptability to concentration by this method.

For this purpose a portion was crushed in a small ball mill to pass 40 mesh, while

" another portion was crushed to 30 mesh. It was found that it would be. necessary to

crush to a ﬁneness of 30 mesh to free the flake from the gangue.

26a—103
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The results of the test work are contained in the following table:—

Concentrates. v
+ 80 0°175mm. - 80+115. S |-115 0 0124 mm.
@ . s : . : 3 A . s 3 3 s e 3
;5 6 o 0 md u(‘i g woo Cu;) ;§ § m()g Ou: § g m§ _ucm) §
. op e 2 - 321 - o= =] V=t
A[SEREN|EE | & BN B (0F| o [EV|E5 (S8 |5 |E|§E |k
g |adhid =8 13 S5 % . | BE e | 8E =
=4 350 =] o(b et =] o(b il B o(- .l s 0(5
BB (2 |ST B |< (3R | B4 [ |8 [B|l< S |W
1.1 8000 [ 1570 [ 450 | 96 | 92-00] 88-32] 196 | 189 | 64-52f191-04| 26°9 | 18] 44-60[231-03| 51-0
2, (2000 |15°0 | 300 | 63 | 93-80| 59-09] 18°4 | &1 | 88-85] 71-97|. 224 | 336| 53-60[180-10( 55-9
- 8.[2000|15-0| 300 | 72 | 90°80| 65-38| 21-8 | 109 | 60°28| 65°65| 21'9 | 338| 48-00[{162-24| 54-1
4, 11000 | 1670 | 150 | 97 | 62-00| 60°14 40°1 | 97 | 46-30| 41-91| 300 | 118| 33-30| 39-20| 262
G: 11000 | 16°0 | 160 | 36 | 94-40f 33-98 22-1 | 88 |{-93-70| 35-61| 23-2 | “94/-82-30] 77°36| 50-4
6. (1000 | 15-0 | 150 { 58S | 89'50| 51-91| 84'7 | 38 | 84'40| 32-07| 21°4 | 115] 50°45] 58-02] 88°7
Middlings. : , ' Tailings. -
S8 8 o) SRI g o o g .| Total % of C.
"z [ 5 BN 8 = 8 AR o g 3 | Valuesin -
.; %;‘; -1c) % 8 g : 2§ BB =3 8 B EE Mlddlmgs and
£ S 3 s - 838 o . 3 ] ) g(’g © Tailings.
& | & E 438 R B4 87| w
857 | 1'08 8 80 19 | 1640 | 020 3:28 07 26
41 | 170 | 767 2.4, | 1060 | 028 | 2:99. | 08 33
331 | 120 | 397 | ‘1'3 | 1150 | 024 | 276 09 22
195 | 240 | 4-68 31 493 | 018 | 0'89 06 37
173 | 295 | 510 33 | 669 | 023 | 152 1-0 4'3
296 | 230 | 681 46 493 | 018 | 089 [ .06 52

Run No. 1.—Ore was first crushed to 40 mesh; pine oil and coal oil uSed, ground . -
for 5 minutes in pebble nill; floated; concentrates reground for 15 mmutes in pebble
mill and ﬂoated ~

Run No. 2—Ore was first’ crushed to 40 mesh ; pine 011 and coal oil used, gwnnd
for 5 minutes in pebble mill; floated; coucentrwtes reground for 20 minutes in pebble
mill and floated, 1esu1t1ng“1n a h1gher grade concentrate on all sizes than Run No.
1 but with a httle lower recovery of carbon values in high grade flake.

Ryn No. 8. Ore wag first erushed to 40 mesh; pine oil and coal 011 used, ground
" for 5 minutes in pebble mill; ﬂoated concentrates reground for 10 minutes in pebble .
+ .mill and floated, resulting in a little lower nmde concentrate than No. 1 run on the, -
" coarser sizes but a little higher recovery of carbon in high grwde ﬂ‘lke

Run No. ,—Ore was first crushed to 80 mesh; a small amount of No. 25 T‘ P I.
light creosote oil used; ground for two minutes in’ pebble jar to get oil mixed; ﬂoated
concentrates refloated without firther grinding; results in a low grade concentrate

‘-with a high recovery of carbon values on the coarser sizes. Tlns test was run tfo
see what the results would be without regrmdmg

Run No. 5—~Ore was first erushed to 80 mesh; a sm‘tll amount of No 25 T.P.L.
light crecsote oil used; ground for five minutes in a pebble jar; floated; concentrates
‘reground for twenty minutes in pebble jar and floated; resulting in a very high grade
concentrate on all sizes with a high recovery of the carbon values.
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Run No. 6—Ore was first crushed to 30 mesh; a small amount of No. 25 F.P.I..
light creosote oil used; ground for five minutes in a pebble jar; floated; concentrates

reground for ten minutes in pebble jar and floated, resulting in a lower grade con-’

centrate than run No. § but with a much higher recovery of the carbon values in
the coarser sizes.

This series of tests were run to make as high grdade a concentrate as p0551ble and‘ :

to hold as much as possible on the coarser sizes.

~ Summary—The ore ig readily adaptable to the oil flotation process. The results
" of the above test show that 95 per cent of the carbon values is recovered in the con-
centrates; that with proper manipulation 20 per.cent to 25 per cent of the carbon
values is contained in the flake on 0-175 mm. screen of a grade above 90 per cent,
and 20 per cent to 25 per cent of the carbon values is contained in the flake through
0-175 mm. screen and on 0:124 mm. gcreen of a grade around 90 per cent and 45 per
cent to 50 per cent of the carbon values is contained in flake through 0.125 mm. screen
of a grade above 80 per cent.
The consumption of oil is very small, ranging between one pound and two pounds.
per ton of ore.
. The flake in this ore is a very thin and high grade one, which floats readlly with
. the addition of very little oil.

Test No. 103.

A shipment of 50 pounds of graphite ore was received on October 10, 1918, from
the Jas. H. Mason Smelting Co., Toronto, Ont. ~

The graphite in this ore was fairly coavse flake in a gangue of quartz "and crystal-
line limestone.

The ore was crushed to 80 . mesh and sampled, giving an analysis of 2-37 per cent

carbon.
Tests were made on the ‘Callow pneumatlc testlng machine to determine 1ts %dapt-
ability to concentration.

Bun No. 1.-—Made on 4,000 grams of the ore. Ground in a pebble jar for 5 minutes
with a small amount of pine oil and coal oil. Floated in testing machine; the con-
centrates reground for 10 minutes in the pebble jar and refloated.

Concentrate-+80-mesh.. .. «v o0 o4 o0 v ov oe on 26 grams.
Analysis—C.. oo th v b sh ce e ee e ae e 87-66 per cent.
Content—C.. .. .. .. v vi vt v tr vu ve e 22-79 grams,
Recovery of C. values % wx % mx =% wx a2k o an 262 per cent.

' Ooncentrate——80+11v5-mesh te oo e se ss s ws 181 grams.
Analysis—C.. v 0 e e v e e e ee e e 66-60 per cent.
Content—C.. oo o0 ov or vh vs b er we es ae 20-65 grams,
Recoveryo.fC, VAIULS .. 4y ve v weie e ee e 28-8 per cent.

Concentrate—116-mesh.. .. .. . o0 vr o on o0 o 58 grams.
Analysis—C.. vv vv v ch vt we e e e he '654'5pet'cent.
Content—C.. . ¥ ms Ex s mE Ex wm w2 37-86 grams.
Recovery oi’fc, values fe te e be we ee ve e 43-6 per cent,

CMAAALNE. . v v ee e e e e e ee e e e e 44 grams.
Analysis—C.. o0 vh ve eh ve bh we re en o we a 3.00 per cent,
Content—C.. .. .. te se ar se ve se we 1-32 grams.

. Percentage of C. values., r ee e se se e e 1.6 per cent,

Tailing.. .. «+v v . . .. .. 3,841 grams,
Analyms—c . e v 0-11 per cent,
" Content—C. . 4-23 grams,
Percentage of c values 4-8 per cent

Total recovery in concentrate . . ‘93 6

Percentage of carbon values in middlmg and taxlmg 6-4 e
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Run No. 2—>Made on 2,000 grams of the ore.. Ground in pebble jar for 5 minutes
with a small amount of pine oil and coal oil. Floated in testing machine and the con-
centrates reground for 5 minutes in the pebble jar and refloated.

Concentrate480-mesh.,. .. .. .. . +v v vo o0 o 32 grams,
Analysis—C.. v cv v0 v e vl de e e ve e 82:70 per cent,

Content—=C.. .. tv vv vh v th td er e ve wn 26-46 grams.

Recovery of C. values,. .. +v vv o0 vv ae 2o oo 504 per cent,
Concentrate—80--115~mesh,. .. .. .. o v o oo 12 grams,

Analysis—C.. vv vi vh v b e v e e e e 7460 per cent.

$-94 grams.

Content—C..,..
4 17-0 per cent,

Recovery of C. values., .. v Vo oo oo vv oh

Concentrate—I11f-mesh., ..°.. .o o0 c0 o0 we ov 21 grams,
Analysis—C.. vv vh v vv b e v e e e e 69:00 per cent,
ConteNtCur vh v vv vr et ve e e e e 14:49 grams.
Recovery of C. values.. .. «v vv v vu ov os o 27:6 per cent,

MiddHNZ. . o0 vr vr o0 20 v se 4r o se en o ea ae s 60 grams.
Analysis—C. . tv v v e e e e e e e s 1-80 per eent,
cContent—C.. ov v v v dh te e ae se e 1.08 grams.
Percentage of C. values.. .. .. +v <o o0 oo oe : 2.1 per cent,

Tailing.. v v ve v it on te va v as s e e e 1,876 grams,
ANAlYSIS—C s vv vr o ve ar s ee ve ar en b 0-08 per cent,
Content—C.. v c. vh ve e ae e e ee s e 1.50 grams.
Percentage of C. values.. .. .« <o v oo o o 2-9 per cent.

Total recovery in concentrate.. .. .. .. «. oo o0 v 95-0n “

Percentage of carbon values in middling and tailing. 50 “

- Summary—The ore is adaptable to concentration by the oil flotation process. A
recovery of 95 per cent. of the carbon values can be obtained in concentrates. A 90
per cent carbon flake should be obtained on the coarser sizes with a 65 per cent to
%0 per cent grade in the fines. Tt is a question of manipulating the erushing to obtain
this. The low content of graphite in the ore would not make it a commercial proposi-
tion. ' : :

" Test No. 104.

A shipment of placer scheelite concentrates was received on August 13, 1918, from
D. E: Clindinin, Dawson, Y.T. * This shipment consisted of 10 bags having a gross
weight of 1,301 pounds and a net, weight of 1,298 pounds. '
" A sample was cut out by means of the Jones riffler sampler for analysis.

Net weight received.. .. .. .. .o v o 0 ov o 1,293 pounds.
ANalysiS—WOG. . vv vh cr eh e W e e e e e . 66-50 per cent,
L T R © 8§30 oz.
. N 1-200 ¢
Content — WOZ. . vv ve vv ta e en e ee e be e §59-845 pounds,
AU, vh vd vh i re v e e e e e e 5:367 0z, .
ABev vv vv e s e ba ee en se b 0-776 -

The concentrate was crushed to pass a 40-mesh screen in rolls and the metallics
caught on the screen. These metallics contained the coarse gold and represented
approximately 559 of the gold values. They were melted down into bullion.

Welght of metallics.. .. .. .. .. e TR 150 guams.
, Weight of bullion obtained.. .. .. v oo v o0 vy - 312 oz

The concentrate through 40-mesh was sampled, weighed, and packed for shipment

as follows :—. : : ‘ :

Gross weight.. .. .. .0 oo v oo e ve ce v v e 1,300 pounds.
Net welght.. .. .o o0 oo i Ve o % o0 o0 0 on s 1,286 -«
Analysis—WOg.. .. .. e ee ee v S e e we e 66-90 per cent.
. COANLL Ll s e e e e e e s -3:30 oz.
N - ¥ - 018 '« :
: Content— WO3.. ... «. vt vt vu v vs ee we we «x-  859:665 pounds.
7 2:12 oz.
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Amalgamation and cyanide tests were made on samples of the concentrate through
40 mesh. The results of the amalgamation tests were as follows:—

Assay before amalgamation—Au.. .. .. .. .. .. 3-30 oz.
Ag.. o o0 v e e 0-18
Assay after amalgamation—Au.. .. .. .. .. .. .. 0-21 ¢
Ag.. oo o v o e e 003
Extraction of gold values.. .. .. . .. .o o0 o4 90-6 per cent.
Bxtraction of silver values.. .. .. .. .. .. .. .. 83-3 “

Cyanide tests were made on samples of the concentrates, crushed to 40 mesh and
crushed to 100 mesh but gave poor results. The tests made on the concentrate without
washing showed an extraction of 509, of gold and silver values with a very high con-
sumption of cyanide; on the washed concentrate, the extraction was 209 of the gold
values on the 40-mesh material and 609 on the 100-mesh material with a low con-
sumption of cyanide.

Conclusions—I'rom the above tests it was found that the gold and silver values in
the concentrate was in the form of coarse flake, 559 of which could be caught as
metallics in erushing to 40 mesh and 909 of the remaining gold values and 88% of the
remaining silver values could be recovered by amalgamation.

111
REPORT OTF THE .CHEMICAL LABORATORY,
H. C, MaBtg, Chemist..

Owing to the comtinued demand by munition authoritics for molybdenum, the
sampling and chemical examination of molybdenite ores and concentrates carried on
during the previous year, was continued during the early part of 1918, as also the
sampling and analysing of ferro-molybdenum and other ferro alloys.

During the year, a large number of field samples of ores and minerals were received
through the Canadian Mineral Resources Commission from various localities through-
out the Dominion. As many of these samples required a move or less complete analysis,
a great part of the time of the chemical staff was occupied with this class of work.
At the close of the year, some 125 samples of gold-platinum sands were received through
the Commission from the Tulameen river, Potato creek, and other districts in British
Columbia. The assay results of these samples were not completed at the close of the
year and are therefore not included in this report.

In the Ore Dlessmg and Metallurgical Laboratories a large number of experimen-
tal tests were performed during the year, which also involved the usual amount of
samples and chemical analyses. ) .

The total number of samples submitted for analysis was 1,240. These may be

. conveniently arranged according to the following classification, with, for the most part,

the nature of the chemical analysis performed in each case.
Bayite, 1 sample. .
Determined—barium sulphate, silica, nickel, and cobalt.
C'hromite, 2 samples,
Determined—chromic oxide; copper, nickel, and cobalt, -

Copper, 21 samples.
Detelmmed—doppel, silver, gold, lead, and zine.

Ferro- mangcmese 15 samples.
Determined—manganese, iron, silica, phosphorus, and su]phul
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Ferro-manganese slags, 14 samples.
Determined——-manganese, iron, silica, and-lime:

Ferro-molybdenum, 22 samples.
Determmed——molybdenum earbon, 'md sulphur,

Graphite, 58 samples. R
Determined—carbon, silica, and iron, ‘

Gold, 49 samples.
Determined—gold, and SI].VO]

Gold-cobalt 80 samples.
Determmed——n"old cobalt, molybdenum mcl\el and :useme

Iron, 7 samples.
Determined—iron, silica, lime, phosphorus, and sulphur,

Manganese, 200 samples. .
.Determined—manganese, iron, siliea, phosphorus, and sulphur.

_ ‘Molybdenite, 619 samples.
Determmed—molybdenum sulph1de, and molybdenum tri- ox1de

Nzckel copper o0res and slags, 8 samples. -
A Determmed——mekel copper, iron, silica;, and sulphur,

' Pyrite, 21 samples.
Determined—sulphur, zuseme, Iend ‘zine, rmd copper.

Platmum gold, 59 samples. _
Determmed——phtmum, nnd gold

;S’andstone and gravel, 6 samples
" Determined—silica, iron, and lime.

i(;S’teeZ ‘9 samples.
' Detemuned——carbon m’mganese sulphm and phosphoms

Tungsten, 26 samples. .
Dete1mmed—tu_uostm acid, a1sen1c copper, nnd oold‘ e

thamfm ous ron, 28 samples
Determined—titanic acid, and iron.

" Zine-lead, 9 samples.
Deteunmed—zme, Iead, and iron,

" Out of the total number. of samples 'malysed about 310 were directly or indirectly
‘for the Canadian Munitions Resources. Commission, 40 for the Tmperial Munitions
Board, and 890 from customs work and e‘{peumentfll tests pe1f01med in the Ore
Dressing Lnbomtones S

N
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CERAMIC DIVISION

J. Krnig, Chief of the Dwmon.
Introductory.

The laboratory work during the last year consisted of testing materials sent in for
examination and in special experimental work on magnesite, dolomite, and silica, for
refractory uses.-

The areas of brick clay in the Ottawa valley between Aynprior and Pembroke were,
partly mapped and sampled during the field season and about two weeks prospecting
for tile clay.was done in Prince Edward.Island by the writer.

There is an increasing demand for information regarding clay deposits suitable

" for the manufacture of structural materials in order fo meet the needs in building.

As several of the brick plants in Canada were either closed during the last few years
or operating under a partial output, it is not probable that many new plants will be
started, but changes which make for increased efficiency in handling material and in
the saving of fuel are likely to be largely adopted in most of the plants now in opera-
tion. The increasing cost of fuel will be a powelful incentive to prevent waste in firing

‘clay wares. -

The annual value of clay products made in Oanada, also the amount of imported
clay products, are given in the Mineral Production of Canada. This is a statistical

" report which is published annually by the Mines Branch. L

A report on silica in eastern ‘Canada is in preparation; this report will include
those forms of quartz suitable for ceramic processes.

The position of assistant Ceramic Engineer has not been filled up to the present
consequently the work undertaken by the Division is limited. There are no facilities
offered in training in this branch of engineering in Canada.

The following pages include some of the more important tests on clays made
during the year. The record of the majority of the tests is. not included, as many -
samples reach us which are not accompanied by any adequate description, either of
exact locality or amount avallable, hence the determmatlons are of dubious-value to
the general reader.

BRITISH COLUMBIA.
Residual Clays.

Residual clays are the result of certain processes which brealk down the structure
of rocks -and soften them in situ. Weathering and leaching by surface and ground
watérs appear to be the most actlve agencies in the formation of residual clays, but
thig alteration has in some cases heen effected by pneumatolysis, which is the action
of heated, chemlcally active gases ascending from below.

The principal rocks yielding. residual clay are granites, felsites, porphyrites,
basalts, tufls, slates, argillaceous quartzites,.or sandstones, and impure limestones.

The residual clay most highly valued in the ‘industries is kaolin or. china-clay. -
This material is white in colour both in the raw and burned state and is highly -
refractory, resisting the action of heat up to the softening point of cone 84 (1810 .
deg. C.). The chemical analysis of such a clay ylelds little move than silica, alumina,
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and water. When iron, lime, magnesia, titaninm, and alkalis, which are fluxing
impurities, show in any appreciable quantity in an analysis the material begins to
deteriorate in value, and although a clay with as high as 7 or 8 per-cent of these
imputities may be refractory and might be used as a fireclay, it would not be a kaolin
in the industrial sense.

The principal users of kaolin or china-clay ave the paper makers and potters,
but it hag mauwy minor uses.

Whiteness in colour, fineness in grmn, and refractoriness are the essential quah-
ties required for these uses. Clays which appear pink or reddish-yellow or grey in
colour in the field may be useful in some branch of the clayworking industry but not
in those where whiteness in colour is imperative. The varied colours of the raw
clays are mostly due to the iron content and these colours are gencrally intensified
on burning. .

" Residual clays are compamtlvely rare in Britishh Columbia as they are in most
glaciated regions, but in the Interior Plateaun region where glaciation seemed to have
been less severe than in other portions of the Province a few oceurrences have been
noted. :
While residual clays strictly speaking are those which have not been moved from
" their original position, some of these clays are accumulated in a flat at the foot of
" the rock slopes from which they were derived, but if their origin is apparent they

may still be regarded as residual deposits.

' Prospecting for kaolin has been taken up in recent years in British- Columbia,
but so far no deposit of commerecial value has been recorded. A few occurrences of
material approaching kaclin in character but of small extent arve included in the’

" following notes,
DUOKS.

About 4 miles southwest of Ducks a clay deposit occurs between two small lakes
known as the Buce lakes. Samples were collected from this deposit in 1918 by W.
T. Ferrvier, who deseribes the occurrence as follows: “ The clay 1s deposited in a flat
at the bage of a hill with steep jug ged peaks, and is evidently derived from the altera-

tion of the rocks of which the hill is composed.
" “In the upper part are rusty weathering, black diabase, with some meluded tuff
beds. Below -these is a pale coloured and rusty weathering phase of the diabase, very
highly altered, with feldspar almost entirely kaolinized. Lower down the hill the rock
- becomes darker in colour. The thickness of the soil covering the clay varies from
practically nil to about a foot. The average thickness of the clay is not more than

24 111ches, varying from a few inches to about 80 inches. It is somewhat sandy oun
top, passing into plastic clay practieally free from gritty particles. It is usually
“underlain by about 2 inches of pinkish sandy clay, beneath which is sand or 0'm,vel

- - composed of par ticles of rock from the hillside.

The clay is of a light buff colour when first exposed, but is cha]ky white when
" dried. A black stain, probably of peaty matter runs through it in places,
) T'he amount of elay present is altogether too small to be of economic importance,
but the:oceurrence ig recorded on account of the unusual character of portions of
“the deposit.

Four samples were collected by Dr. Ferrier and sent to the olay testmn hbon-
tory where the following vesults were obtained.

Lab No. 685, Kerr Sample No. 1. Soft grey ehy with good plasticity, f’lllly
smooth in texture.
It drles very slowly w1t11 a shrinkage of 6 per. cent.
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This clay burns to a cream-coloured, porous body, and even when heated to 1270
deg. C. (the softening point of cone 7), its absorption is 82 per cent. The fire shrink-
age 13 large being 10 per cent, or the total shrinkage 16 per cent.

This clay fuses about 1570 deg. C, (the softening point of cone 20), so that it
is only semi-refractory, and is not a ﬁleclay

On account of its high shrinkage and its refusal to become dense at cone 7 (the
general temperature of burning stoneware pottery), this clay cannot be used alone for
pottery manufacture but might be used as a bondmg clay in a mixture. -

Lab. No. 636. Kerr Sample No. 2. Soft white, chalky clay with some da1ken
grey particles.

This clay is very short in texture when Wet Tts plasticity is so low thdt it was
difficult to mould into test pieces. It dries readlly after moulding, the shrinkage on
drying being about 4 per cent.

This. clay burns to a white chalky body of no strength at the lower temperatures.

‘When burned to cone 5 (1230 deg. C.), the shrinkage is abnormal and the body
is still porous,

This clay is not fused when heated up to the softéning point of cone ‘30 (1730
deg. C.), so that it is a highly refractory material.

* Lab. No. 687. Kerr Sample No. 3. Soft white, chalky clay containing some
rock particles.

This clay has very little plasticity when wet go that it is difficult to mould

It forms a very weak, porous, white body when burned at low temperatures.
When burned to cone 5 its shrinkage is 22 per cent which is excessive. The colour
is cream, with brown specks. '

This clay ig similar in properties to'638, .

Lab No. 638. Sample taken from Alkali pond on Mr, Tait’s property. This is
a greenish-grey clay, highly plastic, smooth and pasty when wet, and is stiff and hard
to work.

It dries very slowly, the moulded shapes have a tendency to crack on drying and
it burns to a dense strong body at low temperatures.

This clay could probably be used for the manufactureé of common red building

brick, but would.require the addition of sand in order to overcome its drying defects
and reduce the shrinkage.

MixTUuRE oF CLAYS.

A mixture of equal parts of each of the above clays was moulded and burned up
to the softening point of cone 5. At this temperature the mixture forms a strong
dense body of mottled buff colour like a fire brick in appearance, but with an excessive
ghrinkage.

If the shrinkage should be overcome the mlxture would make a low grade of semi-
refractory brick for local use, as it is unaffected when raised to the temperature of
1550 deg. C.

Samples Nos.. 636 and 637 1esemble kaolin in chardcter inasmuch as these clays
are fairly white and of low plasticity in the raw state and retain a mearly white
colour when burned. The clay was only tested to a temperature of cone 30, but will
plobably go somewhat higher before softening. Their defects are lack of plasticity,

- ‘excessive shrinkage and slight discoloration.  As all kaoling must be washed before
becoming commercial products, the washing process would probably improve the

above clays if the quantity in the deposit was large enough to warrant that operation. .
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BONAPARTE VALLEY,

- About 17 m1les north of Ashcmit in the’ Bonapmte valley are extensive
occurrences of residual clay. - They extend upwards for several hundred feet from
the level of the river and the Cariboo road on the west side of the valley, and .consist

_of alternate bands of light yellow to brown-red clay of rather unusual appearance.

Across the river are similar bands and they are also found farther to the north in
the valley with oec'lsmnal bands of nezuly black colour accompanymg the yellow and
red clays.

. Samples of these clays were co]lected by L. Reinecke of the Geologlcal Survey
from two beds lying above and west of.the road at a point about 174 miles from ‘Ash-
croft near several abandoned mine tunnels. :

The rocks here consist of very fine-grained grey qua1t21te and white coaxse—gr‘uned

‘quartzite. The clay area is half a mile or so in length and several hundred yards in
width measured down the slope The depth to which- weathering has penetrated was
ascertained in one of the mine tunnels where most of the matenal was turned to olay .
to a distance of 80 feet from the surface before solid rock was encountered.

Tt is impossible to-select samples of clay that do not contain from 30 to 50 per

" cent-of rock fragments, so that.the material as .a whole must. be ‘ground for use or.
else the clay portion of the dep031t would have to be separated fwm the rock by a wash—
ing and settling process. )

These clays proved on testing to be short in texture and of low plastlmty They
burn to strong red colours and begin to softén at comparitively low temperature.

- Even if these clays were free from the rock fra,n‘ments they would have little value

in the clayWorkmg industry. . ‘ o S

7 - - CHIMNEY CREEE, LILLOOET.

An outcrop of whitish clays occurs on the west side of the valley of the I‘1aser
river near Chimney COreek bridge. This deposit was examined by Mr. L. Reinecke in
1918, who states that the clays are residual from argillaceous quartzites of the Cache

Oreck series. The quartzite beds -are broken and folded at this point, and a pateh about
400 feet long and 300 feet wide is partly kaolinized. Four samples representing differ- -
-ent, portions of the outcrop were colleeted and sent to the laboratory of the Mmes
anch f01 testing. .

Lab No 660. . Whitish resndual clay contammg many fresh or shghtly altered
quartzite particles. ‘A portion of this sample was ground to pass a 16-mesh screon.
Tt had only a low plasticity when wet, bt was easﬂy moulded into shape :

This. clay burns to a dark grey, hard body at cone 5 (1230°C) the shunkage is not
very great and the absorption was 6 per cent.

A p01t10n of the clay washed afid screened through an 80-mesh screen ylelded about -
50 per cent of plastic clay, the rémainder being sand and rock fragments, The washed -
" clay. is plastic and bmns to a hald light grey body, 1esemb]1ng a stonew'ue clay 1n
character. -

The crude. clay fuses at cone 18 (1490°C) 'md the w'xshed clay is fused at aboutA

. coné 15 (1430°C. ), 50 that the mntelml is only semi-refractory aud not a ﬁ1eclay

Lab No. 651. White and pmk 1es.1dual chy This material was ground to pass a
16-mesh screen. Iis plastlcnty was low when wetted and many of the coarse partlc]es
d1d not slake down so that the clay wag granukn in texture.

This clay burns to a cream-coloured body at cone 5 witha total shrinkage of 15
per cent and an absorption of 17 per cent. The shrlnk'xges of this clay are too great.
A por’mon of the clay was- ground in a ball mill’ until -fine enough to pass an’ 80—mesh
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sereen when it had fairly good plasticity and was smooth when wetted. Some floor tile
samples were made up by the dry process from the ground clay. These tile when burned
to cone 5 were slightly off the white colour and were not vitrified, but would probably
become vitrified at a slightly hlgher temperature, This clay makes up into a good‘
 casting shp for pouring wares in.plaster moulds, but as the shrinkage is excessive it
would require the addition of potters flint. - .
This elay is not affected when heated up to the softemng point of cone 30 (1730°C.)
and as it may stand a higher temperature than this before softening, the material may
be regarded as a high grade of fireclay. '

Lab. No. 653. Mottled white and pink, hard clay. This material had a low plas-
ticity when ground and mixed with water.

It burns to-a hard buff coloured body at cone 5, with a total shrmkage of 11 per
cent and an absorptlon of 11 per cent.

This sample is not so refractory as 851 as it begins to soften at cone 26 (1650“0)
but it will pass as a fireclay.

. Lab, No. 6566, Light buff coloured residual clay, hard and only partly kaclinized.
This material was ground in a ball mill to pass a 150-mesh screen. In this finely -

divided condition it had fair plasticity, but was rather short in texture. The material

burns to a dark grey vitrified body at cone 5 with a total shrinkage of 14 per .cent.

The sample fuses to a slag at cone 18, so that it is only semi-refractory.

These tests show that the deposit is uneven in quality, that the clay formmg
processes are not completed, as plasticity is generally low and fluxing impurities are
rather high in certain portions,

The clays of this deposit as a whole might be worked for the manufacture of a IOW
grade of firebrick or as a mixture with a more plastic clay for making sewer pipe. If
the material was crushed and washed it would yield a certain amount of fine clay which
could be used in the manufacture of stoneware goods, but the yield of washed clay
would probably be too small to repay that operation. As the material is not fine-grained
and is not white either in the raw or burned state it cannot be classed as a commereial
kaolin or china-clay. The deposit is 16 miles from the nearest point on the Pacific -
" Great L'asteln railway.

Brick Clays.

. Stoneless glacial elays suitable for brickmaking oceur in the valleys from the
coast far into the interior along the prineipal rivers flowing into the Pacifie. These
clays are generally laminated and often .interstratified with layers or beds of sands.
They are referred to as the whife silts in reports on the geology of the region, but

their colours really vary from light grey to yellowigh.

* " The silty clays in the Nicola valley and on the Fraser and Thompson rivers burn
to a red colour but those on the upper Columbia valley -along the Windermere lakes
_contain a very high percentage of lime and burn to a buff colour and porous chalky
body. All the brick plants in British Columbia use these silty -glacial clays in the
manufacture of common brick. Clays of this description have been collected from a
number of points and tested in the laboratory. Common brick made by the soft-
mud process are as a rule the only class of clay product for which thev are suitable
—but at some localities, however, they are plastic enough to flow through a die
smoothly, so that they can be made into field drain tile. Some of the highly plastic
varieties may be difficult to- dry and have an unduly large amount of shrinkage, but
these defects can usually be overcome by the addition of a certain amount of sand.
Nomne of these clays are suitable for the manufacture of vitrified wares as they
soften and deform when overburned on account of their low fusibility.
The followmg samples hgve been received and the tests made on them subsequent
- to the pubhcatlon of the preliminary reports on the clays of British Columbial

1 Memoirs 24, 25, and 65, Geological Survey, Department of Mines.
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Gordon Creel, Yale—A sample of clay from Gordon creek was sent to the
Mines Branch for examination by My, A. M, Herring, of New ‘Westminster.
The sample was a massive grey clay, rather silty in character but free from
" pebbles or coarse grit, It is evidently from those stoneless glacial clays known as
the White Silts.
" When mixed with 80 per cent of water it has °ood plasticity and working quali-
ties. It can be dried fairly. 1a1nd1y w1thout cracking, the shrinkage on drying bemnv
6 per cent. . .
The clay burns to a porous but strong red body at ’ﬁempmwtmes from 1,750 to
1,850 degrees Fahr., but if fired at slightly lnnher temperatures the shrinkage becomes
too great and defounatlon ensues.
_ This clay is suitable for the manufacture of commoun red building brick elthel by
the soft-mud or wire-cut process, It would probably also be suitable for field drain
tile. The addition of sand is not necessary as the shrinkages \Vlthm the commelcml
limits of burning are not too high.

L-z.ll'ooet district—An outcmp of a fine, greenish-grey, bedded silt with a few
sandy layers occurs on the wagon road to Seton Lake on the north side of Gayoosh
creek, and about 1 mile from Lillooet. There is a shear cut bank of silt about 40
feet high and 400 feet long at this place. Righteen feet of this wag sampled, a few
coarser layers of sand being omitted. The sample when wet and moulded inta “+iaks
.showed an air shrinkage of 5 per cent. The shrinkage on burning is very small and
_ the body remains quite porous even when burned to-come 08 (2,000 deg. F.). This
silt makes a very fair common red building brick by the soft-mud process, but is not‘
plastic enough for wire-cut brick or drain tile.

Samples of a similar silt from Sheppards ranch at Kexsley on the Frasel below
Quesnel, yiélded very nearly the same results.

Another sample of clay from the same district was collected by M1 Charles
Camsell, of the Geological Swrvey. This was a light grey, silty clay which occurs at
the mouth of Owl creek, a tributary of the Birkenhead river. Owing to its silty char-
acter it does not work up into a very. plastic body when ground and mixed with water,
" but is short in texture and rather flabby. It can be dried quickly affer inoulding
“without danger of cracking.

This clay burns to a light red, porous but strong body at a tempemtule ‘of 1, 800
degrees Fahr., with a total shrinkage of only 5-per cent. When burned to 1,900 the
brick darken slightly in colour and become more dense in structure. The clay begins
to soften at a temperature of 2,000 degrees F. :

Good common red bulldmg brick can be made from this clay by the soft-mud
process, and as the shrinkages are low it would not be necessary to add sand.

Ducks—Along the valley of the South Thompson river consplcuous terraces have
been cut in the silts for a distance of about 30 ‘iniles. A sample of this material col-
lected by Professor R. ‘A, Daly from the bluff a short distance below Ducks station,
on the north side of the river, had the followmg chemical analysis, as determined by
- M., P, Connor, of the Mines Branch:—

SIHER. . cv Jh vt v he e e e e e e e e e e e e e e e 67-38
Alumina. S N N 15-53
13 2-50
LAME. . . cv tv vt v e i i e e ae e e ae b s e a2 s 2:00
Magnesifio. vv v o v in il i e e e e e e e e e e 0-90
SOAA. . vh vv th v i b e v e e e s e e e e e e e ae e 5-83
Potashi.. oo vh cv ie vt e e ie e e e e e e e e s e 2-46
THIANIUML . vv v0 vh vt e v e e e v e e ee e e 0-40
 MANEANESE. . . vu e ewee eh an e e ee e ae e e ee e e oaw o 0:07
Water.. .. ... Lo s e e e g e e e 3-70
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Although the 14 per cent of fluxing impurities present in this clay is not very high
for a bricl clay, the alkalis—soda and potash—are present in unusually large amounts
and as these ingredients are very active fluxes the clay consequently will stand very
little overfiring without softening.

A sample of this clay from the Monte Creek ranch, in the vieinity of Ducks, was
submitted for testing by the Hon. Hewitt Bostock. This was a laminated clay, light
grey in colour when dry. It required the large amount of 40 per cent of water to bribg
it to the best working consistency It had good plasticity and smoothness, forming a
perfect hollow round tile in the hand press.

It stands moderately fast drying without cracking, the d1y111g shrinkage being
high on account of the large quantity of water required for mixing.

The clay burns to a light red, hard body at 1,700 degrees F., and appears to make -
a good common brick at this temperature as far as strength and durability are con-
cerned. As the shrinkage is unduly high even at this low temperature the addition of
25 to 85 per cent of sand would be desirable.

If the clay is-burned to 1,850 degrees F. the shrinkage becomes abnormal, ‘the
colour bad and the test pieces were checked, warped, and vitrified.

The behaviour of this clay at such a low temperature can only be accounted for
by the large percentage of the alkalis which it contains as shown by the foregoing
chemical analysis. There is a marked contrast between the clay at Ducks and those
at Lillooet, as the latter clays are only beginning to assume their best burned condition
at a temperature which overfires the clay at Ducks.

Smithers~—A sample of clay was collected from the east bank of the Bulkley river,
800 yards south of the bridge at Smithers, by J. D. McKenzie, of the Geological Survey,
and sent to the Mines Branch for testing.

This material is a stratified, grey, non-ealeareous clay, which turns almost black
when wet. It requires the lalge quantity of 40 per cent of water to bring it to the
best working consistency. It is smooth and fine-grained and rather sticky but flows
fai1]y well through a round tile die. The shrinkage on drying is 10 per cent, which
is excessive,

The clay burns to a good hard red body at cone. 010 (1,750 degrees Fahr.). If
burned to a much higher temperature than this the shrinkage becomes too great. The
clay is easily fusible and cannot be used in the manufacture of vitrified wares. Its
uses are confined to the manufacture of common building brick or field drain tile, but

. it would require the addition of 20 to 30 per cent of sand in order to reduce the shrink-

age. - <
A sample collected by J. J..O’Neill from the bank of the Bulkley river between

" Hazelton and Telkwa is practically the same kind of clay as that at Smithers.

Australia creel.—A seam of Tertiary clay about two feet thick underlies four and
one-half feet of lignite, on the north side of Australia creek, about one mile or so from
the Fraser. In a tunnel driven into the coal a sample of the clay was collected twenty
feet from the tunnel mouth. This clay was fairly plastic, much more so than the
glacial surface silts mentioned above. It shows a shrinkage on drying of 6 per cent
and a further shrinkage of 6 per cent when burned to cone 06 (1,080° C.). This shale
burns to a good hard brick of deep buff colour.

Because of the carbon present in this clay care should be taken to prevent a too
rap1d rise in temperature when burning, or bloating will ensue. This shale would
require the addition of about 25 per cent of sand for brickmakifg. . It is not refractory.

Bentonite.

The variety of clay known as “bentonite” occurs at many localities in Wyoming,
where it first attracted attention by its peculiar properties. Its position in the Benton
formation of the Cretaceous suggested its name. ;
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Bentomte when freshly exposed varies from a light yellow to a light olive green
with a waxy lustre. In freshly uncovered outcrops it appears as a bedded joint clay,
the blocks varying from roughly rectangular or conchoidal to long slender pieces. The
joints are more or less open and oceasionally contain erystals and plates of gypsum.
The clay is e\ceedmgly ﬁne~gm1ned and has a soapy feeling when wet. It swells and
forms a jelly-like mass in an excess of water.

Uses.—Its chief use hithel to has been to give body and weight in the manufacture
of paper, but another extensive use of the clay was as an adulterant in the manufac-
ture of cheap cnndy. A patent preparation much used as a poultice and known as
antiphlogiston is made by grinding bentonite in glycerine.

) Recently the use of bentonite in the textile industry is suggested for the sizing
of yarns: It is said to be valuable for this purpose on account of the 1arge proportion -
of colloidal silicate of alumina which it contains.

The price obtmned for bentomte in 1908 was $6 to $7 per ton f.0.b.

Occurrences in Canada ~Benton1te was first discovered in. Oanada in 1911 by
Keele in an excavation in the town of Camrose,! Alberta, and later at’ other loealities,
notably in the Edmonton formation. along the Red Deer river.

‘Ries deseribes an occurrence of bentonite on ‘the Tnangle ranch near lechena.
in the Nicola valley, British Columbia.2

_Samples of material received from various sources in British Columbia proved on
examination to be bentonite, but no descnptmn of ‘extent of deposit or the exact
locahty of these occurrences was given. . It is probable therefore that this material
is not uncommon in British Columbia-as well as in Alberta.

Although many of the samples examined lhiad all the characteristics of bentonlte
they also contained a certain amount of mud or clay, and 1t is probable that this
impurity would unfit them for most of the- above uses.

-

Ohem,ical Analg/ses of ‘Bentonite.

—_— Crook County, Camrose,
Wyommg Alberta*¥,

SHHOR. e et vveeenannnns e, e RO TR e 61°08. “69°14

CATIMINR L e e e e R S e 1712 | 1450
Tron .ovieveieivnediinienas : T ereeiees 317 256

Lime...... $1 resssn o« Chveen . N ' ) 245
Magnesia....oooe veens ' : 1-14
Potash... .... R . .. 19
Soda ...l . : ’ . 126
Sulphur trioxide. . .. 1:70
Lossomgmtwn,....,m o 771

*Wyoming Experimental station, Bull. 14, p. 193, 1803,

**Memoir 25, p. 89, Geological Survey, Depb of Mines, Canada.

Origin of Bentonite—Two sqmplea of residual clays and of the parent 1001\ from -
which they were derived were collected by Mr. Reinecke during the summer of 1917

" near Seventeen Mile house on the Gariboo road-in the valley of the Frasér river.

‘ These clays had that sticky type of plasticity when wet and the moulded shapes.”

made from them eracked badly while drymg which is characteristic of Glays contain- .

ing Dentonite. On mixing the clays in an 'excess of water and screening the coarse
_particles out a yellowish ﬁn_e—«named residue was obtained on evaporation. This
residue became gelatinous in water and had every appearance of bentonite.

1t Memoir No. 25, Geological Survey, Dept. of Mines, pp. 56 and 89.
2 Memoir No.. 25, Geological Survey, Dept. of Mines, p. 78.°

-
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Thin sections of the rocks from which these clays were derived when examined
under the microscope by Mr. Reinecke showed that one was an andesite composed of
orystals of plagioclase, hornblende, and biotite, lying in a light-coloured glass, the

" glassy portion of the rock being in process of alteration into sericite. The other rock

was a dacite ash composed of quartz and plagioclase crystals in a matrix of glass.

The amorphous glass of these rocks is easily attacked by weathering and ig prob-
ably the constituent which passes so readily into the colloidal form.-

Another sample of clay was collected by Dr. Ferrier from the valley of Deadman
river a short distance above the mouth of Gorge creek in the Kamloops district. The
clay is deposited in a flat at the basec of outcrops of voleanic rock and is evidently
composed of the weathered products of these rocks. It is dark grey in colour and
hard when dry, but when wetted it is almost black and becomes a stiff, sticky paste,
which is hard to work, .

The dry clay absorbs an excessive amount of water on account of the large quan-
tity of colloidal inatter it comtaing and it cracks badly in drying.

Several other examples of elays, which contain an excess of eolloidal material were
obtained from localities where voleanic rock prevails in the bed-rock.

Ag clays which are residual from any other rocks do not have this 1)roperty, but
are on the contrary. rather short in texture and lacking in plasticity, it is suggested
that the voleanic rocks are the source of that gelatinous clay known as bentomte

-

Volcanic Ash.

Extensive beds of white, soft material ave situated along the side of the valley at
Deadman lake, about 20 miles north of Savona. These deposits have attracted consider-
able attention for some years and samples from them have been widely distributed.
The material has been variously determined as kaolin, diatomaceous earth and voleanic
ash.

The locality was visited and the deposits examined and sampled by Dr. W. F.
Ferrier durmg the summeér of 1918, ’

A mieroscopic examination showed that the mateual contains no diatoms and as
it lacks plasticity and has a low melting point—cone 9—it cannot be regarded as
kaolin. The conclusion that has been reached is that the material is voleanic ash.

- The following chemieal analysis gives its composition :—

Silica, . .. .. ot i e e e e e e e e e 7100
Alumina., .. .. oo o0 il e e s e e e e ey e e s s 14-90 -
5 0 ¢ 1-70
Lime. 1-49
Magnesw. .. trace.
Alkahsbydnftmence 2-20
Loss on ignition.. .. ., ve e 8:89

The sample collected by D1 I‘e1 rrier 'znd submltted to the physwal testing labora-

tory for examination consisted of finely divided white powder with a number of very '
friable and loosely cemented lumps ranging from %-inch to 13-inch in diameter. A
sample of this material was takenand crushed by hand in a mortar to its natural grain
and a screen analysis made, with the following result:—

Per cent.
Retained on 35mesh
“ 48 0-10
“ BB e i e e e e e e e e e 0-30
“ COR00 L e e e e e e e e e e e e 0-69
“ B T 0-80
“ “ 200 ¢ 1450
Through 200 ¢ .o ciee .. 18360

From this it can be seen that over 80 per cent of the materml passes the 200 mesh.
The lumps are very easily crushed to t}us size,

26a~—11
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Uider the microscope the material appears to consist of small, flake-like particles,
transparent and of a glassy.nature, many of ‘the particles showing strain and stress
Hues, -Oceasional- p11t1cles of quartz could be 1dent1ﬁed The 1)‘11th1€5 arc sharp and
nun'ulm

- Tt is possible: that th1s subst'mce could be. used as a seouring mqten‘tl, as a soap
ﬁllel in the manufacture of hand cleaner, or a polishing material if properly prepared.

EASTERN ONTARIO,

With the exception of a small avea of shales situated to the enst of the city of
Ottawa the material available.for the manufacture of brick and tile consists. of the
stoneless surface elays which are distributed in large or small patches over the region.
The intervening areas between the patches of stoneless.clays are covered either with
stony glaeial drift or boulder clay or sand and gravel. In places sand or gravel overlie

_the stoneless clays, and are sometimes of such a thickness as to render the clay inacces-
sible. : !

Marine Clays.

The largest aveng and thickest deposits of stoneless clay are of marine origin, and
are the sediments laid down in the extensive body of water or estuary which occupied
the St. Lawrence and Ottawa valleys during the-waning stages of glaciation.

Such clays are most in evidence in the counties bordering the Ottawa viver from
its junction with the St.. Lawrence river as far up as the town of Pembroke, in Renfrew
county. They also extend up the Bonneehem Kiver alley as far as.Caldwell, in Ren-
frew county. .

Except for small 1solf1ted patehes at Plescott Bmckmlle and elbewhere, the marine
clays are absent in the counties bor deung the St. Lawrence river.

In the raw state the marine clay.is of a mounotonous grey- colour, oceqswnally 1t
has a reddish-brown band or layers but the prevailing colour:is grey. Where roads
cross it they are generally bad and in prolonged wet weather are ahmost 1mpf1ssable, .
owing.to the pftsty ‘mass of mud into which the clay beeomes worked by the passing
trafiic.

This clay varies in thickness flom a'few feet to r1bout 200 feet in some of the
river valleys. The largest aveas of eclay occur in Russell and Prescott counties.

The following analysis shows the chemical comiposition of the mfume clay at .
Ottawa, and is representative of the avea as a Whole — :

2 - Per cent.
Silica.. P T S - £ 31
ANMIMINA. . o vh t0 00 o0 e os na s aa e e ae ae ae e e e s 20-20

D o+ S NN 4-6S
TAMIE. . v ve e Mo b e e e e e e e e e e W e e e e 4-36
B T T B T T R T R 3-50
,Lossonigmtlon S T S 473
All\ahsby dxffelence O 4.00

The marine clay is general]y chmacteuzed by a stlcky type of pl‘lstl(}lty, poor |
drying qualities, and high shrinkages in drying. It bums to a. fairly hard and very
porous red coloured body at low temperatures, but is easily overfired and softened if
subjected -to higher temperatures. The commercial limit of burning is about 1,800
degrees Fahr. if a pyrometer is used.  If pyrometric cones are used as firing checks
the limit will be at about cone 06. A reference to the table of physical tests shows that
the clay matures at cone 010, that it is not much improved by burning to cone 06, but
that it 4s not safe to go beyond. this or overfiring will ensue. For this renson it wcmld
. be futile to attempt to use 1t ‘for the mannfacture of vmnﬁed wares.
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Lake-Clays.

The marine clays extend westward into Leeds, Lanark, and Renfrew counties,
being worked for brickmaking at Brockville, Smiths Falls, and Carleton Place. To
the west of these points the stoneless clays worked for brickmaking are different in
some respects to the marine clay and are plobably sediments deposited.in. formey lake
basins which were partly bordered by glacial ice.

The lake clays nowhere attain to the thickness or form such extenswe plam—hke
aveas as the marine clays of the Ottawa and St. Lawrence valleys, but are confined.to-
small isolated patches in a region where the surface materials are mostly either stony
clay, or sand and gravel, or large areas of bed-rock wholly bare or covered with only a-
thin coatmg of glacial drift. The deposﬂ:s of lake clay are larger and more frequent
near the shore of lake Ontario than in the upland reglon to the north, The small
patch of stoneless clay at Tweed, in Hastings county, is the only brick clay deposit;
along the Canadian Pacific railway between Smiths Falls and Peterborough, a’distance
of 184 miles, while along the line of the Grand Trunk railway, situated much neager
the shore of Lake Ontario, there are several workable deposits of brick clays besides
those now worked at Kingston, Napanee, and Belleville, :

The lake clays in eastern Ontario like the marin€ clays ave of a prevallmg grey
colour, but they are much oftener stratified ifi thin . layers than the latter, which are
more inclined to be massive and structureless, especially in the upper portion.” ‘

The lake clays are rather coarser in texture and not so pasty when wet, conse-
quently the shrinkage on drying is not so great and drying troubles are not so frequent.
The colour obtained on burning all the surface clays is red, but at a few points the
underclay burng to a buff colour. The lake clays.do not shrink so much on burning as-
the marine clays, and they will stand a slightly higher temperature without danger. of
overfiring. :

CLAY“' ORKII\ G INDUSTRY.

The clayworking industry of eastern Canada is at present confined to the manu-
facture of common brick made by the soft-mud process and to field drain tile, u:nng
the stoneless surface clays for this purpose. The large shale brick plant at Russell, in
Russell county, erected for the manufacture of face brick, was not in operation during
the past season.

The common brick plants use the simplest means of production and the smallest
possible amount of machinery, hence they can afford to lie idle durmg the long winter.
period, as the interest charges on. capital invested are small. There is a tendercy. to
overload the clay with sand when making the mixture, and while this makes the work-
ing and drying easier and reduces the shrinkages, it also lowers the strength-of the.
brick, the underburned ones especially bemg very weak and practically useless for-
struetural purposes.

Fire checkmg is a common defect in the bricks made at several of the yards using.
both marine and lake clay. This defect congists of cracks partly or wholly ‘across the
brick which congequently break in two or moie pieces-when handled. A series of éxperi--
ments were undertaken by the writer to remedy this defect, with the result that the
easiest method was to add about 1 per eent of common salt to-the wet clay when pugg--
ing. The addition of salt is very effective in assisting in the drying and afterwards.
preventing the fire checking. The salt addition is tried-.at the brickyard at Arnprior’
and has resulted in the elimination of the waste brick formerly accumulated there.

The amount of drain tile for agricultural purposes produced in eastern Ontario is
quite inadequate to supply the demand. The plants making drain tile are two in
Renfrew county, at Arnprior and Renfrew, one in Leeds county, at Gananoque, and
one.at Foxboro, in Hastings county. These plants make brick as well as tile, but
usually provide small round down-draught kilns for burnmg the tile.

96a—113 , ) ‘
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Shale Deposits..

Among the different shale formations which oceur in eastern Ontario, only two,

the Lorraine and \Iedina, were found suitable for the manufacture of brick and tile.
The Lorraine shale is found a few miles east of the city of Ottawa and extends

. about'16 miles castward.

Outerops are seen at Rmnsey, Hawthorne, and near Vars, on the Grand Trimk
railway, but most of the exposure shows only a few feet in thickness of the formation,
so that it is difficult to estimate the character of the material without excavating.

It is apparently similar to the grey shalc worked at Toronto and Mimico, in south-
western Ontario, but is more gritty and not nearly so plastic when ground and mixed
with water. Tts properties as far as the behaviour on burning and the character of
the ware produced is the same as the Toronto material; but unlike the latter, eanmot
be used alone for the manufacture of hollow ware on account of its lack of plasticity.

A mixture of marine clay and ground Lorraine shale will make a very fine nl‘\de
of hollow ware for strnetural purposes.

This shale does not seem to possess the vitrifying qualities which would ensure the

. production of paving block, which is unfortunate, as wave of this kind is 1equned in-

Ottawa and Montreal and is very costly to nnpmt

The Lorraine shale is not used at present in the clayworking 111(hlhtl’y of eastern
Ontario, but the produets which can be made from it inelude wire-cut common briek,
tapestry brick, dry-press brick, fire-proofing, drain tile, floor tilé, ete., with good red to
brown colour or flashed effects.

The Medina shale overlies the Lorraine and is restricted to a small patbh of a few
square miles in extent situated between the Vlllages of Russell and Vars, in Russell

" county. This is a 1edd1sh, gritty material which when ground finely and mixed with -

water can be worked in stiff-mud machinery for the manufacture of brick.

Very fine red face brick, both rough plastic and dry-pressed, can be made from
this shale, but it would requive the addition of some of the highly plastic surface clays
in order to produce hollow ware. :

" The largest clayworking plant in easteln Ontario is located at Russell, on the
New York and Ottawa railway, for the purpose of working the Medina shales which
outerop about a mile north of the village. .

This plant. was not in operation during the last season and the stock of brick is
exhaunsted. . It is unfortunate that the fine brick made at this plant cannot be pro-.
curced as it was the only good face brick produced in the distriet, so that brick of this
class for use in Ottawa will have to be procured in Montreal or Toronto. :

The Medina shale at Russell does not appear to be suitable for the manufacture .
of vitrified paving brick, as it is easily. ovexﬁred and deformed owing to its shorg
vitrification range.

Black fissile shale er ops out ou the east bank of the Rideau river, at Ottawa. The
shale is rather gutty when ground finely and it carries a small amount of carbonaceous
matter which causes trouble in burning. Good wire-cut brick or hollow ware can be
made, however, by adding some of the marine elay which oceurs overlying it.

Txperiments made at the Mines Branch laboratories indicated that a mixture of
equal parts of ground shale and marine clay makes a good working body in the raw
state and with carveful burning produces a good quality of structural wares.

The Peerless Brick Company of Ottawa ave installing the necessary machinery
and building a ‘series of round down- dmnght kilns with the 1ntent10n of mqkmrr wares
from the s]m]e and clay lmxtmes .




Summary Table of Physical Tests on Surface Clays in Eastern Ontario.
o B" 25 § g 9:; COIE _010 Cone 06--_ B Cone 03_
. SE |s.u®| gwx | .9 5 R L2 [ 54 |Burned
Locality. g Z §§.§E g’f:"é gggJ‘E § : s giE g . 5::)% S : < | colour. Remarks.
2 5308 | 5o% | FiZ | 525 s &g §§ps E&E | E&E
’3 [ [ o e a o S o - ] o am a < @
Cornwall.........Stormont county..] 608 35 11 1 14 1. 12 5 7 |Red....|Badly fire checked.
Treadwell. .. ... .Prescott w .. 332 28 9 0 13 1 12 3 7 w ....[33 p. c. sand added.
Lemieux..... . . " v ..1 338 30 10 1 13 3 - J I R w ....Softens and deforms at cone 03.
Navan .......... Russell w oL 597 31 9 0 15 1 w o " "
Black Rapids. .. .Carleton .. 330 27 9 1 12 2 w ....|Upper clay above lock.
Rideau Junction.. " w831 (el.......... b} 0 11 0 w ...iVery sandy clay.
Ottawa.......... " o ..} 287 32 9 0 17 2 w ....|Upper clay, Peerless Brick Co.
" eeae e " " . 236 27 6 0 17 1 w ....|Bottom clay, " "
Graham Bay..... " wo .| 387 30 10 0 15 2 w *....|Softens at cone 03.
Hitzroy Harbour. " w0 598 32 8.5 0 16 0 a ....|Upper clay.
" " " woo..| 598(a) 30 8 0 17 0 w . ..|Bottom clay.
Carp............ " " 589 23 n 0 15 0 w ....|Upper clay.

W PP w o " 589 (a) 23 7 0 17 0 " . |Bottom cla{;
Pakenham....... Lanark n..| 857 30 9 0 s S w ....|Average of bank.
Amprior.... .... Renfrew v ..l 590 (a) 30 10 1 16 2 15 |........ ... ...l w ....|Upper clay, Baker's brickyard.

" erere ..a " " . 590 28 b 0 20 0 20 10 0 Salinon.|Bottom » " "
Castleford station " v .. 591 35 9 0 11 1 10 9 0 [Red....|Lower part of bank.

Renfrew ... ... " w oo 592 (a) 30 10 0 17 0 16 7 T} w ... {Upper clay, old brickyard.

M eesaaaan " " .. 592 28 8 0 22 0 21 1 14 Buff....|Lower n " "
Douglas.......... M w ..] 593 36 8-5 0 18 1 18 5 0 [Red....|Upper clay.

White Lake. .... " o .. 895 35 8 1 20 2 8 e w  ..../Softens and deforms at cone 03.
Horton.......... " w ..l 646 30 8 1 15 1 13 7 0 w ....|Horton twp. con. VIL, lot 27.
Cobden.......... " w ..| 645 30 8 1 14 2 13 7 0 w ....|Upper clay.

Pembroke........ " w647 24 10 2 12 2 10 7 0 n ....[Upper elay on C.N.R. line.
Smith’s Falls. ...Lanark w599 31 8 1 16 2 16 8 0 n ... [Softens at cone 03.

Scotch line ..., " w801 31 8 0 17 [ 16 7 0 v ... |Fire checked.

Brockville....... Leeds oo .| 231 27 7 0 20 1 18 5 O w ....|Bottom clay.

Phillipsville. ... » vl 602 31 7 (1 23 1 22 4 1} w ....iFire checked.
Kingston........ Frontenac . ..| 241 30 7 0 20 P 17 4 9 « ..../Kingston Brick & Tile Co.

" e " n 263 35 7 1 23 2 19 5 6 » ....|Cataraqui creek.

W eeee .. " v .| 896 30 9 0 16 2 12 6 0 w ....|Brookside farm.
Napanee......... Addington ~ ..| 230 30 7 1 17 3 13 8 0 w ....|Fire checked.
Tweed........... Hastings w .. 603 22 7 0 14 0 13 3 6 w ...|Sample from brickyard.
Madoc. ,.... .... - w ..| 648 36 8 0 18 0 16 -8 3 oo " " "
Stirling-......... " | 604 23 6 0 21 0 20 4 0 w ....|Rawdon twp., con. II, lot 8.
Foxboro. ........ " w oo 649 31 7 0 16 0 16 4 7 v ....|Sample from brickyard.
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Explanation of Physical Tests.

The clays were made up for testing without the addition of sand or any other sub-
stance except in the one instance where 38 per cent of sand was added. The clay was
brought to its best plastic working condition and moulded into test pieces 4 by 13 by 1
inch in size. Fine lines were impressed on the test pieces in order to measure the
subsequent drying and burmng shrinkages.

The burhing was done in an oilfired mufle kiln, the duratlon of burning being
eight hours. Standard pyrometric cones and a recording pyrometer having a platinum
rhodium couple were used as measures of the heat treatment. It was found that cone
010 went down at about 1, 700 on the’ pyrometer, cone 06 at 1,850, and cone 03 at ,1,950
degrees Fahr. as registered on the pyrometer.

The character of the burned body at the different temperatures is indicated in the
tables by the shrinkage and absorption, the effect of increasing heat being to make the
test pieces smaller and denser in most cases, so that under the cone 03 column the
figures for fire shrinkage increase greatly and those for absorption decrease. Vitrifica-
tion has been accomplished in many of the samples when raised to the higher tempera-
ture so that their capacity for absorbing water has vanished.

The tests show that the drying shrinkage of nearly all the clays given in the table
is too high, and that the fire shrinkage becomes too high when the softening tempera-
ture of cone 06 is passed. The total shrinkage of the test pieces is obtained by adding
the drying and fire shrinkage. Sand is added in practice to correct this shrinkage the
mixtures usually adopted being three parts of clay to one part sand or two parts of
clay to one part sand.

The time taken in burning has an effect on the character of the body produced in
clays. If the time of firing is prolonged a denser body is produced without a raise in
temperature than in the shorter time. In firing most of the red burning surface clays
of Ontario in commercial kilns the body is matured at temperatures between 1,700 and
1,850 degrees Fahr., but if the temperature in the kilns should reach about 1,900
degrees most of the bricks at the top of the down-draught kx]ns would be softened and
deformed.

POTTERY MATERIALS.

Clays—Up to the present we are not aware of the occurrence of refractory, semi-
refractory or stoneware clays in southern Ontario. Clays of this kind are generally
imported from the United States or from England.

Some of the brick clay deposits in eastern Ontario may be suitable for the manu-
facture of flower pots, but these do not appear to be of use for any. better grade of
pottery. Although the brick clay may be thrown on the potters’ wheel it is very liable
to check in drying or in the firing. On account of the sticky character and short tex-
ture of the brick.clays they are not suitable for making built or modelled pottery but
they might do-for ornamental tiles. Schools which have a difficulty in getting a better
clay might use the local clay for the latter purpose.

Silica—The light-coloured beds of the Potsdam sandstone and the quartzites of
the Grenville series in eastern Ontario can be used as a source of silica for pottery
bodies. -

Talc—There are extensive deposits of talc at Madoe, in Hastings county. The

two companies which operate in'that locality grind and prepare the tale for various
. uses, the chief of which is paper filler and toilet specialties.

A small quantity of talc is sometimes used in pottery bodies for cooking ware. It
is said to impart toughness and resistance to sudden changes of temperature in pottery.
The talc from Madoc will stand a temperature of about 1,350 degrees C. before soften-
ing. . o . . .



SUMMARY REPORT : 167

SESSIONAL PAPER No. 26a .

Apatite—The use of apatite has been suggested as an ingredient in a porcelain
body as a substitute for bone ash! as these materials are both calecium phosphate.

Apatite is mined at several points in -eastern Ontario. It has seml-refractory

" properties as it iz hot fused under a temperature of 1,470 degrees C.

Mixtures of apatite and tale have a far lower fusing point than either material
alone. Ixperiments carried out in the Ceramic laboratory show that a mixture of
equal parts tale and apatite will fuse at as low a temperature as 1,220 degrees C.

A pottery body compounded with a p01 tion of this mlxture would vitrify at a com-
paratively low temperature. : ) . -

NORTHERN ONTARIO.

POTTERY AND FIRECLAYS.

In the Summary Report for 1917 the chemical analysis and physical tests were
recorded of certain high grade clays which ocecur on the Mattagami and Missinaibi
rivers.

Duung the summer of 1918 Mr. C. M. MecCarthy, of Elk Lake, examined and
-gsampled the deposits on his property on the Mattagami river located near the lower
end of the Long Portage. .

The test pits and trenches dug by Mr, McCarthy on the sloping river bank revealed
several different beds of clay hitherto concealed by the drift from the top of the bank.
The clay beds are found to a height of 25 feet above the river. A seam of lignite a
few inches thick lies above the clay and glacial drift lies above this to the top of the -
bank about 125 feet above the water.

Properties of the Clays.

According to description the clay beds lying below the glamal drift vary in thick- -
ness from 2 to 25 feet but no accurate measurements were made: Ten samples were
sent to the Mines Branch laboratories for examination. This is the first time that the
deposits were sampled in detail.

The clays are smooth and free from coarse grit with good phstlmty and working
qualities. Only sample No. 10 contained a quantity of coarse quartz grains which had
“to be separated by washing. Tle contrast in colour and texture of these materials to
the ordinary glacial clays of the region is very striking. .

The following table shows the character of the various clays When burned in a
commercial stoneware kiln to cone 7.

A portion of each sample was dipped in Albany slip glaze before firing. The glaze
wag found to be fully matured when the samples were drawn from the kiln.

Cone 7—1270°C—2318°T",

Nuwnber of Sample. ‘ Raw Colonr. Burned Colour. Pzrc%\j?agle [ Pere entage

Shyinkag o Absorption.
L s Pink .. ............ Buff.. 16 2
D e e Pink....... ........ Cream.............. 15 2
L uff APinke...... el 16 3
5 A Orange C(Red.... Lol 13 13
s T b e e e Orange. .. ......... Red......oovvvrnne 12 12
7 Black.... ........ White.............. 9 15
B e e e e Drab........... .. Cream 12 8
10,... . e White ......... ... White......... .... 12 12
5 Light grey..... .... Cream...... ...... 13 6
12, i e i ite,... ... .... Creain........o voe fovvuininnens 10

1 Summary Report, Mines Branch, 1916, pp. 108-111,
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Uses of the Clays.

These clays fall into two groups: those that are high in iron and those that have
a low iron content. The iron has an effect on the colour, particularly in the burned
state, and also on the refractoriness. The first group, however, are fireclays with the
exception of number 5, which begins to soften at cone 20—1,530° C.—and is the least
refractory of the group. The others do not begin to soften until the deformation point
of cones 26 and 27—1,650 to 1,670° C.—are reached.

The samples 7 to 12 are highly refractory, 10 and 12 being No. 1 fireclays as they
do not deform at cone 33—1,790° C. This is the first record of the occurrence of No. 1
fircelays in Canada. '

Owing to their variety of character these clays are suitable for the manufacture
of quite a wide range of clay products. Numbers 1, 2, and 4 are vitrified at the tcimpera-
ture indicated, but have a very high shrinkage, which would require to be corrected
by mixtures. These are suitable for the manufacturc of stoneware goods and sewer
pipe or other vitrified products as well as firebrick. Clays 7 to 11 are high grade
materials which would be suitable for retorts, crucibles or firebrick in the crudec state
and if washed for the manufacture of electric or sanitary porcelain as well as floor and
wall tiles.

Age of the Clays.

As these clays occur in such a remote region and isolated from all other known
deposits of a similar kind it is desirable to compare them with clays whieh arc aceces-
sible and which are being used in the clayworking industry.

These clays lic near the northern margin of the crystalline rocks of the Pre-Cam-
brian upland. The rocks exposed in the river bank a short distance north of the clays
are of Devonian age. A heavy cover of glacial drift lies above the clays. The bottom
of the clays was not seen.

The only other clays so far known in Canada which resemble those on the Matta-
gami river are those which oceur in the Musquodoboit valley in Nova Scotia.- Samples
Nos. 1 and 2 from the Mattagami are similar in all respects to certain beds of the Nova
Scotia clays which are used in the manufacturc of stoneware goods in the pottery at
St. John, N.B. ’

The Nova Scotia clays arc similar to the crctaceous clays worked so extensively
on the Atlantic coastal plain in New Jersey for use in many branches ¢f the claywork-
ing industry.

The clays in the Mattagami river are certainly pre-glacial, and may be of Creta-
ceous age. No fossils have yet been found in them.
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ROAD MATERIALS DIVISION.

K. A. Ouark, Chief of the Division.

Field work for the season of 1918 in the investigation of road materials was cairied
on in Manitoba, in Roeky Mountains Park, Alberta, and in British Columbia. It was
also planmed to have eontinued work in Ontario along the route of the Toronto-Mont-
real road. The entranee into the army of R. H. Picher neeessitated the postponement
of this plan. Work of the Road Materials Division has been eonfined for the-most
part in the past to Ontario and Quebee. Speeial requests from other parts ‘of the
eountry made it seem advisable to extend the field of work. It was consequently
arranged to eo-operate with the Good Roads Board of Manitoba and the Publie Works
Department of British iColumbia in beeoming familiar with the problems eonnected
with road building in these two Provinees, and in determining and eommeneing a line
of work whieh this division was in a position to carry on and whieh would yield useful
results. In response to a request from the Department of the Interior that materials
in Roeky Mountains Park be examined, it was arranged that a day or so be spent there
in looking over the ground in order that systematie work could be planned for the
future.

A great many samples of roek, gravel, soils, ete., were eollected during the season
and sent to the laboratory at Ottawa for exXamination. Several samples of rock were
also eolleeted and submitted to us for examination by Mr. Faribault, of the Geological
Survey, in eonnexion with his geologieal work in Nova Seotia. All these samples have
been examined and results -of the tests appear in the aceompanying tables.

Acknowledgment is due to My, Henri Gauthier for his assistanee in earrying on
the field work in Manitoba and to both My. Gauthier and Mr. Pieher for their part in
the-handling of the laboratory investigations. The Geologieal Survey very generously
eo-operated by allowing the Division use of equipment, particularly in the matter of a
Ford car, in eonnexion with the Manitoba work. The Division also wishes to express
appreeiation of the eordial and enthusiastie spirit shown toward it by the Highway
" Departments of Manitoba, British Columbia, and of Roeky Mountains Park, Mr.
Lyons, ehief engineer of the Manitoba Good Roads Board, Mr. Foreman, Publie Works
engineer for British Colmnbia, and Mr. Wardle, Superintendent of Roeky Mountains
Park, spared no effort in putting every faeility that would aid the work at the disposal
of the Road Materials Division. Their assistants were always ready with time and
attention to help in any way. ?

The main objeet of the Season’s work in Manitoba as well as in the other provin-
ces of the west was to observe conditions and try to determine what is to be the field of -
aetivity of the Road Materials Division in aiding in the handling of the highway
problems of 4his part of the Dominion. In order to be systematie, however, attention
in Manitoba was eonfined to the neighbourhood of Winnipeg and to the route of the
Winnipeg-Brandon road. All deposits of roek and of gravel were examined. These
materials are far from general in their oceurrence. Rock is eonfined to the limestone
of several deposits in the Winnipeg neighbourhood, gravel oceurs in eskers sueh as
that at Bird’s Hill, northeast of Winnipeg, in the beaches of aneient Lake Agassiz, and
in the delta deposits of the Assiniboine river around Brandon. For the most part,
rock and gravel are not available, exeept at very considerable expense, for rural road
eonstruction work,

It seems obvious that for the 11np10vemeut of the majority of the rural roads;
tmproved methods of earth road eonstruetion will have to be depended upon. Aeting-
on this convietion, especial attention was paid to soils and many samplés were eol-
leeted over the entire route from Winnipeg to Brandon. These samples were eal-
culated to represent all the types present and to be a basis for experiments in mix-
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tures of soils for making sand-clay road swrfaces and for use in investigations in
bringing out the desirable and suppressing the bad physical properties by whatever
means that can be devised. While all soil smnples collected have been examined, the
investigation of the soils from the road material standpoint has only been started.
A necessary preliminary -step, however, has been made and work will continue until,
it is hoped, some practical result-will be reached. )
) Two days only were spent at Rocky Mountains Park. The time.was spent in going
over the auto road through the park and noting conditions.. Samples of rock, shale,
and gravel that it was thought desirable to collect for laboratory examination for pre-
liminary information in plannmn further work in the park were collected latel by the
alk staff, :
A month and a half- was spent in British Columbia in v131tmo the d1ﬁo1ent engin-
ecring districts and going over the roads with the district engineers. A good many
samples of rock, gravel, and soil were collected. Avound Vancouver samples were
- obtained from all the quarries which supply stone to the city. .

- The problemn. in British .Columbia, and also at Rocky Momntains Park, is to
secure a satisfactory road surface by the use of the materials occurring on or close to
the right of way. Because of the mountainous natuve of the country, it is not prac-
ticable to go far afield for material. The roads, for the most part, keep to the valleys
where deposits of gravel are of pretty geuelal occurrence. Deposits of weathered rock
fragments are frequently met which give good resulis when placed on the road.: Soil
conditions vary. The large silt deposits in the interior of the Proviuce, such as- those in
the Thompson, Okanagan, and Columbia valleys, ave prominent features along the
roads in these parts. They do not provide very satisfactory road surfaces, although it
is. only the silt of the Thompson valley that is particularly troublesome. The trafie
on the highways is not heavy. The roads serve mostly as a means of access to the-
country. They are not called upon to carry much trafic of a commercial nature.
Automobile touring, however, is commencing to become an important factor that must
be reckoned with in the road construction programme. Just.as soon as missing links
in the provineial system of roads are built providing through routes through the coun-
try, a large volume of tourist auto.traffic wilt be ready to avail itself of the splendid
mountain seenery that -will be made accessible. This traffic will call for road surfaces -
with the best binding quality that it is pmctlcflble to provide. It will be a consider-
able time before bituminous surfaces can be built. The immediate problem is to get
the best results possible with the materials suclr as gravel, weathered vock and the
natural-soils, which are at hand. This is a ploblem in which it would seem that the
Road Matevials Division can be of use #nd it is to th]s pr oblem that it is plnnned that
its attentlon, for the present, will be tulned .

’lES’lS ON BED-ROCK.

" During the year a considerable number of samples of broken stone from quarries
-and rock deposits have been tested. Samples were obtained from Nova Scotia, Mani-
toba, Rocky Mountains quk, Alberta, and British Columbia. The 1'esults o:E- tests on
tliese samples are recorded in the accompanying tables.

"The tests for specific gravity and water absorption need no e‘zplnnatlon - Absorp-
tion results are reported as pounds of water absorbed per eubic foot of rock. :

The abrasion test duplicates in a plactlcal laboratory way, the abrasive action of
‘traffic on the stone in a road-bed. The test is made on fifty piecces of stone of cubical
“shape, and of about the same size, which in the aggregate weigh 5,000 grams (11
pounds). This charge is revolved for 10,000 revolutions in an iron ‘cylinder (20 by 34
“cms.) set at an angle of 30° across the axis. The percentage by weight of the charge
worn to powder by this operation is reported as the per cent of :wear. The French
. co-cficient of wear is calculated from the per cent of wear by leldmn +the latter value
irito 40. Values for the T‘rench co-efficient of wear- vary" ove1 a- \Vldel range than
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values for the per cent of wear for the same change in the quality of rock, and also
show increasing values for increasing resistance to wear.

The hardness test measures the resistance possessed by a rock to wear produced
by dry grinding with an abrasive.” Two cores 1-inch diameter, and cut from a solid
block of the rock by a diamond drill, are used in the test. These cores are fastered in
holders, and are made to rest on end under the pressure of a fixed total initial weight,
on a revolving disc carrying a standard artificial quartz sand. The loss in weight of
each ¢ore during 1,000 revolutions of the disc is noted. Omne-third of the average loss
‘of the two cores subtracted from 20 is reported as the hardness of the rock.

The toughness test measures the resistance of a rock to fracture by impact. It is
intended to duplicate the stresses undergone by rock frag'ments in a road-bed through
the Jmpact of horses’ hoofs and of swiftly moving vehicles passing over slight obstruc-

- tions in ‘the roadway. The test is made on cylinders 1-inch diameter and 1-inch high,
carefully prepared from diamond drill cores. The cylinders are subjected to blows from
‘a B-kilogram hamimer, transmitted to the eylinders by a plunger with a spherical end
vesting on.the eylinder. The height through which the hammer is dropped is suc-
cessively increased by 1 centimetre, until the point of failure of the eylinder is reached.
The Keight of the blow in centimetres causing failure, is taken as the toughness of the

. eylinder. The average of results on at leabt three cyhndels 1s reported as the tough-

ness of the rock.

‘A table compﬂed by the United States Ofﬁce of Public Roads, from the results of
their experience in correlating the results of laboratory tests with the behaviour of
rock when used in road construection, is probably the best attempt that has been made
‘to interpret the results of laboratory tests. This table, in slightly modified form, is
given below. Reference to it will give a general idea of the type of road. constructlon
'_1'01' which a rock on which results of tests are available, is suited.

General Limiting Values for Broken Stone.
’ (United States Oﬂiqe of Public Roads, Washington, D.C.)

* " Limiting Values. -
Type of Construction, Traffic.

% Wean.2 Fr. Coef, Toughness. | Hardness.

‘Water-bound 'ma."a,dam, plain

or Wlth dust pal]latlve treat-| (Light....... 8.0 to 65°0 B to 8 51to 9 10 to 17
ment . « eecien.. |{ Moderate.........| 5:0 to 25 9 to 1B 10 to 18 14 or over
Heavy.. ... .....| 25 or less | 16 or over| 19 or.over| 17 or over
Ma,cadam with bituminous car- -
pob.......... .........;....Lighttomoderate.. 8-0 or less b or over| 6 or over (6)
Bituminous macadam with seal .
S OB e s e Moderate to heavy..| b-b or less 7 or ovexr| 10 or over
Bituminous concrete ..... ....|fLight to moderate.| 5:5 or less 7 or over| 7 or over (5)
\ Moderate to heavy| 4:0 or less | 10 or over| 13 or over
Binder course for sheet asphalt .
or Topeka type ............. Any...... vooiil. 5.6 or less 7 or over| 6 or over (5)
Portland cement concrete...... Modera,te toheavy..|............ (4 8 or over| 16 or over
Stone paving block?..... ..... Any...ovoiiiiiiiiad]an eeeians (4 9 or over| 16 or over
g:ﬂie&Egg;‘;;gg?guagagﬂfom } Any..oooinieinn., 13 or less { 3 or less 3 or over] 8 or.over

1 nght traffic is assumed as less than 100 vehicles per day, moderate traffic between 100 and 250
vehicles, and heavy traffic over 250 vehicles per day.

2 Limiting values for the per cent of wear are not given in the table as published by the United States
Office of Public Roads. The limits given in the above table are based on the limiting values for the
French coefficient of wear, and are included for the convenience of those who prefer to think in terms of
per cent of wear rather than in terms of French coefficient.

8 Crushing strength of 20,000 pounds, or greater per square inch, is frequently required.

. 4 Limits for French coefficient of wear (or per cenb of wear), are not at present considered necessary
for this type of construction.

5 Numerous tests have shown that limits for hardness are unnecessary if the material possesses the
required French coefficient of wear (or per cent of wear) and toughness,

.
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TESTS ON GRAVEL.

The results of all tests made on gravel samples by the Road Materials Division to
date are recorded in thé accompanying tables. The samples tested represent material
. occurring along the Hull-Montreal road in the counties of Two Mountains and
Vaudreui], along the Toronto-Montreal road from the Quebec boundary west to Pres-
cott and from Napanee west to Port Hope, in the neighbourhood of Winnipeg and
along the Win'nipeg Brandon road between these two cities, along the Banfi-Kana-
naskis road in Rocky Mountains Park, Alberta, as wéll as a number of deposits in the
various engineering districts of British Columbia.” A number of samples of Saskatche-
wan gravels from the neighbourhood of Regina were tested in the Road Materials
Labomtmy by L. Remecke These results have been repdrted in a Geological Survey
publication.

" The sampling and testing of omvel has not as yet been developed to a very sms—ﬁ .

“factory state. Omne-of the problems to which this Division is giving attention is the

improving, of methods of sampling and testing of this material so as to secure data of -

more practical value. The figures recorded in the tables are intended simply to give
general indication of the gravel deposit in question by showing its. character, .. the
. percentage of boulders (over 3-inch in diameter) which occur, the durability of the

materml of which the pebbles are made, and the proportion in which gravel and sand

occur, and -also the 0uadmg according to sizes of the particles making up the gravel
~ and sand constituents. Gr savel deposits are practically always variable in their gr ading
_from point to point. One mechanical analysis cannot, as a consequence, express’ the
“grading of the material. As already said, it can only be an indication, and its value
‘will depend on the Judgment of the collector in ehoosmg a'sample which will best repre-
sent the bulk of the material available for use. It is useless; if not deceptive to give
results in anything more than round numbers. In any case, present criteria for the
practical intexpretation of such tesults demand no greater accuracy. The collecting
of all samples reported upon has been carefully done and the results can be relied upon
“to give the best information that a single set of figures can do.
The percentage of boulders is determined by a field inspection of the gmvcl face
exposed in the deposit. The classification of the material of which the pebbles are
_ composed into durable, intermediate, and soft iz made by the examination of a hun-

dved or more pebbles. The pebbles are erackéd with 2 hammer to reveal the nature of :

the rock. Experience in testing rock for road building properties énables one to judge
with considerable accuracy the durability of the material. The durable class includes
pebbles composed of rock which would give, in the abrasion test for wear, less than
threée per cent of wear, the intermediate class between three and six per cent weanr,

and the soft class greater. than six per cent of wear. The proportion of gravel to sand |
is obtained in. the. opemtmn of making the meehfuncal analysis;. Screens. with cir-

“cular openings designated by the diameter of the openmg and 'I‘yle1 standard sieves

with square openings designated by the number of meshes or openings to the inch are

used i in making the mechanical analysis. Iu the case of tlie Manitoba gravel samp]es,
eement mortar tensile strength tests were made. .This was done at the request of the
~ Manitoba Good Roads Board. Compresgion tests-would have been more satlsfactmy
but unfortunately lavge enough samples were not available in many cases.

Probably the best attempt at _setting limiting Wﬂues for the interpretation of tests — .
on grﬂvel has been nnde by the Unlted States Oﬂice of Public Roadq Their schedule

© s llele ouoted

T G'eolvogieal”Su_rvey Memo_ir No. 107, °
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_Interpretation of Results of Physical Tests.

(U. 8. Office of Public Roads, Washington, D.C.)
GENERAL LIMITING TEST VALUES OF GRAVEL,

(@) Gravel to be used in road construction to be composed of hard, durable frag-
ments of rock, togethe1 with sand clay or other binding material, with the plopmtlons
of the various sizes as noted below.-

(1) For use in the base course of gravel roads.

All to pass a 24-inch sereen and to have at least 55 and not more than 75 per cent
retained on a Z-inch screen. ’

At least 25 and not more than 75 per cent of the total coarse aggregate (material
over }-inch in size) to be retained on a 1-inch screen.

At least 65 and not morc than 85 per cent of the total fine aggregate (material .
under #-inch in size) to be yetained on a 200-mesh sieve.

The cementing value of the material under 3-inch to be at least 50.

(2) Yor use in the top course of gravel roads.

All to pass a 13-inch screen and to have at least 55 and not more than 75 per cent .
vetained on a }-inch screen.

At least 25 and not more than 75 per cent of the total coarse aggregate to be
retained on a #-inch screen.

At least 65 per cent and not more than 85 per cent of the total fine aggregate to
be retained on a 200-mesh sieve.

The cementing value of the material under 1-inch to be at least 50.

(b) Gravel for use in portland cement or bituminous concrete road construction
to consist of sound, hard, durable particles of stone of the following sizes:—

(3) TFor use as coarse aggregate in portland cement or bituminous conecrete roads.

ATl to pass a 1-inch! sereen and to be retained on a j-inch screen, and to have at
least 25 and not more than 60 per cent retained on a %-inch screen.

TESTS ON SOIL SAMPLES.
LY

Tests on soil samples were arranged with the object in view of obtaining data
which would relate the physical properties of the soil with its behaviour as a road
surfacing material. It is hoped that by proceeding in this way the soil composition
which will give the most satisfactory results will be indicated and the direction revealed
in which modification should be made in the naturally ocewrring soils in order to im-
prove their road building properties.

The grading of the soil is expressed in terms of clay or fine sﬂt silt and sand.
The clay or fine silt content is determined by ‘a process of washing, the percentage loss
in weight due to the operation being expressed as clay. The soil samyple is placed in a
large test tube, 1% inches by 10 inches, the test tube filled with water containing a little

‘ammonia and shaken till the material becomes free from lumps and thoroughly dis-
persed through the water. The test tube is then placed in a rack and left perfectly quiet
for eight minutes when the turbid suspension of clay and other fine material is siphoned
off. This operation is repeated until the sample is depleted of fine material. The washed
material is dried and subjected to mechanical analysis. The portion passing the 200-

1When used in bituminous concrete construction all to pass a 1i-inch screen.
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mesh sieve is named silt, anything retained on this mesh is called sand. The percentage
of the sand which is retained on the 65-mesh is noted by way of indication of the
grading of this constituent.

In order to relate the niechanical’ amlyses of the soils to their behaviour as road
surfacing materials, two tests were made on the samples which were calculated to
evaluate the stability, in a comparative way, of the soils .under dry and under wet
conditions. Briquettes of the natural soil two ancd one-half centimetres in diameter
and two and one-half centimetres in height wére moulded in'a hydraulic press under a
pressure of 132 kilograms per square centimetre. These were allowed to dry in the air
during a. period of several weeks after which time their compressive strength was
determined. -Another sample’ of soil of about one thousand grams in weight was
damped and uniformly packed into a tin pannikin four inches wide by two and one-half
inches deep. The pannikin was perforated- to allow drainage. The soil’ was brought
to a rounded surface, just above the edge of the dish. A series of samples prepared in
this way were allowed to dry in the air when observations on the surfaces produced
were made. They were then placed outdoors and the spray from a garden hose allowed
to fall on thein in a way to duplicate as nearly as possible a natural rain., The spraying
was continued generally during a whole night. The intention was to give the samples
a chance 'to get as wet as a rain would make them when exposed under conditions -
gimilar to those which exist in the case of a road. The surfaces were again 1oted and
observations made. The stability was then tested by means of an apparatus devised
to give compar ative values on bearing strengths of the wet soils. The essential feature
of the apparatus was a right angled, V-shaped picce of brass, two-tenths of an inch
thick. The weight in pounds necessary to cause this angle to penetrate one inch into
the wet soil was recorded. '

The investigation of the soils“so far lms simply been preliminary. A method for
‘their examination has been adopted and descriptive information of the soils with which
.it is necessary to deal has been obtained. It still remains to seek ways and means,
whether by the mixing of different available materials or by other schemes, of produc—
ing from the soils a more stable and se1v1ceable road surface thqn they naturally give.
This investigation will proceed.

The sand-clay type of construction, which has been extensively wsed in many palts
of the United States, naturally suggests itself when considering the road problems in
Manitoba, In this connexion the following points, deduced from experience in sand-
clay road construction in North Carolina, are interesting,

1The field and laboratory experiments which have been made Would seem to
justify the following conclusions:—

1. That 60 to 80 per cent of sand is necessary to obtam a hard smffme, and that .
the best soils will contain 45 to 50 per cent of sand retained on a 60 mesh sieve.

2. That sand passing. a 100-mesh sieve and retained on a-200-mesh sieve has little
havdening value to the road surface, but does aid in filling the voids; and that 1onds.
constructed only of sand of this fineness will not be satisfactory. :

"3. That when less than 40 per cent of sand is retdined on a 60-mesh sieve, the
resulting road surface is very- noticeably softer than where coarser sand is used.

4, That if there can be 10 to 15 per-cent of gravel varying from that which Dasses &

1-inch screen and is retained on a 10-mesh sieve, it has a very decided effect in increas- -
ing the hardiiess and efficiency of the road.

*8. For the best results, the clay content will vary from 10 to 20 per cent.

6. An excess of 30 per cent of ‘clay-in the soil will give a aOft surface tlmt will oet
very muddy in wet weathel .

1 American Highway Engineers’ Hz‘mdbooi{, by A. H. Blanchard. From Chapter on Earth
and Sand-Clay Roads by J. H. Pratt, consulting engineeer and secretary, North Carolina State
Highway Commission, . 0 . : :
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TESTS ON. WEATHERED ROCK.

Deposits of fragments of weathered rock, as mentioned before, are of frequent
occurrence in the mountain country. Such material finds its way onto the road
surface with results which are often quite satisfactory under the conditions -of traffic
which exist. The weathered rock quickly breaks down into fine material and the final
restllt is a type of earth road. - Any virtue this road may have over a natural dirt road
would seem to-be because of the better physical properties of the dirt formed from the
broken down rock. The presence of a considerable percentage of unbroken rock frag-
ments in the general mass formmg the surface will also aid in producing a stable
condition. (Compare point five in quotation on sand-clay road construction). The
tests to which samples of weathered rock were subjected were arranged on the assump-
tion that the controlling factor for sulta'blhty of such a material is the properties of
the “ earth” that will be formed when it is broken down by traffic.. Samples were. con-,
sequently ground in a ball mill and the stability of the resultant product under dry
and wet condmons determined in the same manner ag in the case of soils.

Results of Tests on Bed-rock.

NOVA SCOTIA.

Physical Properties. ’

Locality ] Rock Type o851 5 § § % .E‘ é ;"i

82 1847| £ | & |85 [E==
e 5 Q = 11 3 éb % =~
Folgo 3 3 2% |2.A0
[-" I & B | |<-

Ohio Road Quarry, 2 miles north of|Diabase.............. L 241167 14 {18528 ] 02 ‘

Town of Shelburne, N.S, . )

Recld’s g{u%rry, Jordan I‘a,lls, Shelburne(Diabase ............... 2611670 16 (178|283 | 05 .

Black Point, below leerpool N.S.. Diabasa ......... - ...l 202182 10 -| 16°8 812 | 0'8

Cherry Cova, Lunenburg Co.. N.S... [Diabase..... ..... .... 251160 15 [17°9 | 2-87 | 09

Sable R1ve1 Shelburne Co., N.S.... [Schistose, micaceous| 21190} 14 |16:7 {271 | 04

quartzite,
I‘IEL(\’Iné stock pile on streets of Halifax, Qu'uti/lte or “Whin"”| 23174 ... .. 268 09
8. rock.
Sable River, Shelburne Co., N.S.... [Mica Schist.......... .| 68} 59| ..... e L2778 09
MANITOBA.
Manitoba Quarries Co., Stoney Mount-|Limestone.... ..... .... 3'9110°2 5 (132254 29
ain, Man.
Wallace Sandstone Co., Garson, Man. .|Limestone...... ..... 11007 | 39 3 37128 50
ALBERTA.

Mt. Rundle, Banff, Alta........ ..... Limestone ............. 33 | 12°3 ’ 6 ‘ 14°9 ( 2°72 ‘ 05
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: Phystical Properties.
Loeality Rock Type s el o 2|58
LS8 g ;b;n T |2 I=R=
&2 |RS 2 I §_ 0.5 0
B = g8 | m e <
1— -
Nelson-Brilliant Road, near Nelson, Gmn)ite'(G]zicial Bould{ 26154} 10 |158]|267| 07
.G, Crs). .
From stock pile of crushied rvock fromjMixture of igneoustypes.] 29 (138 ... ... ... | .. | ...t
Rossland Mine, Jumped ou Rossland-|
Trail road.
Kelowna, B.C.............. v vveecono|Trachyte. . 29 118'8] 16 {183 | 227 | 47
Rock talus, Indian Resorve, near Kam-[Trap .. ...... .. ... 371109 PR PR 274 01
loops, B.C. . . ) . .
Marble Canyon, Lillooet District, B.C.|[Limestone.............. 42| 96 4 | 15212601 04
Rock slide, Lillooet-Lytton Road, B.C.|Sandy Tuff.............. 26{154] 40 [19°0]27L| 05
Mt. Begby, Cariboo Road, B.C. ...... Gramte . .. ... ... 31| 131 7 116021292 10
VeddelrMo%néain Quarry, Sumas Muni-[Gabbroie Rock. ... .... 28| 113} 14 |180| 28| 04
cipality, B.C. . | .
Nicomen Quarry, Nicomen, B.C....... Pink granite ..... ... 52 77T 14 [188]| 261 0D
. Aplite ... oo 2:817°4] 17 | 188|276} 03
Gilley Bros. Quarry, Pitt Lake, B.C. .[Granite...... ... ......[ 21{19°0| 12 | 187|266 | 03
Granite Quaiies, North Arm of Bur.|Granite.. ........ 2°81 146 8 [18:8[269] 03
rard Inlet, B.C. A :
C(?[ns]t ngrries, North Avm of Burrard[Granite. ..... .......... 2°¢ [15°4 | 10 [ 189} 269 04
nlet, B.C. . - . :
Seott Goldie Quarvy, North Arm offAplite............... .. 20 (20 23 ['118901266] 06
" Burraid Inlet, B.C. ] . - '
‘District of N. Vancouver quarry, N.|Granite .... ..... ..... 29 13'8 9 187264 05
Vancouver, 8.C. . L - |- .

Whinstone Quarry, Horseshoe ‘Bay,{Aplite... ......... ... 17 (242 12 [ 186284 .02
Howe Sound, B.C. . ’
Deeks Gravel and Rock Co., Porteau,|Trap (from quarry)..... 211190 23 | 186|276 01
Howe Sound, B.C." . . :

o Trap (fromegravel bank).| 20| 2000} 20 | 187|278 05
) Gli;mi‘t:; (from gravel] 2°2 | 18'2| 10 | 1891267 | 06
ank).
Rosebury St. rock cut, Victoria, B.C. .|Granite. .. ............. 24167 16 |188|27.| 66
‘Northwest Supplies quarry, Parson’s{Limestone............... 41 98! 16 {6 (270] 01
Bridge, Esquimalt Harbor, B.C. )

Producer Rock and Gravel Co., AlbertiTrap............. e 2:0(200) 17 [ 17°512:89] 06

Head, Vancouver Island, B.C. . . '
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#*#TWOQ MOUNTAINS AND ARGENTEULL, COUNTIES, QUE.

Results of Tests on Gravel Sampies.

(Hull-Montreal Highway).

Character of Gravel.

Mecha.nical Analysis.

3. | *Compositionof |Proportion of Gravel Sand ;
- Pebbles. Gravel to  Per ined on s and. R
Owner and Location of g Per cent of. Sand, p.c. of. er cent retained on screens. Per cent retained on sieves, -
Deposit. w ° - —_ - -
22| s |83 : » ‘ m
e} i) E'S 3 T_, oL o 137 17 an s 1 4 | ! =
;p:‘c.’, g § :g é ’cg % % . i ¥ g 1 28 48 100 | . 200 z}gj
& 3| & 2 | o | # £

John Tompson, Wi. 0 35 45 20 30 [ I P P, 5 10 20 G5 |. 40 30 15 10 3 1 1
Heatle, R.R. 1, St. Phil- ; :
lippe, Co. Argenteuil, lots -

25, 26, range V, twp.
Chatham. . B
David Rodgers, R.R.1, La-} 20 15 30 55 70 30 |[..... 35 30 20 15 15, 3 5 20 30 15 10
ckute, Parish of St. Jeru- ]
salem, Argenteuil twp.,
lots 39, 40, East Settlement]| ' - ) .

J. R. Cleland, R.R. 1, St.| 10 25 25 50 35 (120 U U PO 10 |- 10 25 55 45 30 5 10 8 2 -0
Hermas, Municipality of .

St. Hermas, lot 34, East ‘
Settlement, parish of St.
%erusa, lem, Argenteuil
wp.

-Simeon Legault, R.R. 1, La-{ 10 10 | 10 80 65 35 e 20- 20 25 35 40 -20 -15 5 3 5 10
chute, lot 1 of 31, middle : : '
settlement, Parish of St.

Jerusalem, Argenteuil co,
C.N.R. pit, west of village| 5 15 50 35 65 35 (|[N'W end of pit)y 55 25 10 10 15 5H 20 45 15 0 0
nf St. Andrews, lots 48a,| 30 | .... [...... 55 45 (|[Epart  of pin) ’ ’
69,71 t0 79, 101 to 105,108, 50 | .... [..... f..... 5] 3B (] » W)
142, 159, 164, North River : :
Range West, Argenteuil
Tote 406, 40 Grand St.| 5 | 20 ° 7 0 | 30 3 '
ots 406, 407 on Grand St.| £ ] b} 7 o T 0. 15 1 25 30 40 | 10 ! .
Joseph Road, Parish of St. 10 10 19 10 10
Joseph du Lac.

€9g "ON HIdVd TVYNOISS3S |

mnmwnas

LAOLAA XAT
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Results of Tests on Gravel Samples.

QUEBEC BOUNDARY TO PRESCOTT, ONT.
(Montreal;Toronto Highway).

Character of Gravel. Mechanical Analysis.
2’ Composition of |Proportion of Gi
) : ravel, Sand.
Owner and Location § Peregﬁ:séf Sg?‘glc t‘;f Per cent retained on screens. Pgr cent retained on sieves.
.+ of Deposit. w© - —
52l | ¢ ,
‘ gg _'% 8 = z ” ” 37 an U4 E:B
8 g g é'g - 5 'E’ 2% 2" 1y 1 g ¥ ¥ 8 14 28. | 48 | 100 | 200 29
= ] o = B R
& lAalE 3|3 |a &
\
0. M Y[cCua.xg, lot 36 con. 0 0 65 35 65 35 0 10 15 20 15 1B ]2 40 25 10 5 5 5 10
I, Launcaster anpL .
" Jobn Shanks, anca.ster, 35 0 70 30 70 30 5 15 20 20 10 15 15 25 30 25 7 3 3 7
Ont., lot 36, con. I, Lau- . -
caster twp. N
Charlottenburgh township| 25 0 35 65 50 20 0 5 15 20 15 15 30 55 15 5 5 5 5 10
council, lots 4, 5, con. ITIL, .
- Cha.rlobtenbmgh twp. )
A.J.Fraser, R.R.1,Summer-| 40 5 10 85 65 35 10 10 15 20 10 15 20 35 25 10 10 5 5 10
‘town Stn., lots 1, 2, con.| ' t )
1, Charlottenburgh twp. . . ; .
T. Doherty, Summertown,| 5 5 50 45 75 25 5 10 20 25 10 20 10 25 | 15 10 20 10 10 10
Ont.. lots 23, 24, con. IT, '
- Charlottenburgh twp. - .
D. Richardson and Te| 15 5 25 70 55 45 0 5 15 20 10 20 30 30 25 20 10 5 5 5
foux, R.R. 1, Comwa.ll, . .
Ont., con. IT, Wwestend of .
Charlotnenburgh ’ :
Town of Cornwall, pit, C.| .70 5 55 40 60 40 5 10 15 20 10 15 25 25 25 20 15 5 5 5
L. Mongers, manager, . .
Cornwall, Onb lots 7, 8,
con. II, Cornwall twp. ' : i

Father McRae, St. Andrews| 35 5 T0 25 65 35 |10 | 15 20 20 10 10 15 15 15 20 30 10 5 5
‘West, lot 11, con. V, Corn-
wall tw

JohnMcIntosh St. Andrews{ 5 5 60 35 45 55 5 5 5 15 10 15 | -45 45 .30 10 5 5 2 3
West, lot 12 con. V, o
Cornwall twp. . ' .

Thomas Cleary,Mille Roches,| 25 0 55 45 55 | .46 0 10 20 |20 15 15 20 | .25 15 20 20 10 5 5
Ont., lot 29, con. IV,

. Cornwall twp.
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H. Winters, R.R. 1, Mille
Roches, lot 22 con. V,
Cornwall, Ont

J. Mch]lon, R.R. 1,
Harrxson, lots 30, 31, con.
VI, Cornwall twp.
wGeo Losey, R.R. 1, Harri-

son, lots 33 to 36, con. V.

V1, Cornwall twp
Wm. J. Murphy, R.R. 1,
- Harrison, lots 33 to 36,

con. V, VI, Corawall twp
J. G. Adams R.R.1, Wales,

lot 2, con. lI Osnabruck £p.

James Mlller,R R. 1, Wales,

lot 14, con., Osnabruck tp.

Frank Smith, Lunenburg,

]ot 13, con. III Osna,bruck

Wp.

Osna.bruck twp .,  Council
pit, Part owned by W.N.
Hollistor, R.R. 1, Farrans
Point, lots 24 to 27, con.
111, Osnabruck twp.

Malcolm A. Froats, R.R. 1,
‘Morrisburg, lots 26,27, con.
111, Williamsburg twp.

A. Shannett, R. R. 1,
Williamsburg, lot 35, con.
III, Williamsburg twp.

Asa Cougler, R. R. 1,
‘Williamsburg, lot 35, con.
III, Williamsburg twp. -

H. W. Doran, Morrisburg,
lot 1, con. I, Matilda twp.

Albert Beckstead, Morris-
burg, lot 3, con. I, Ma-
tilda twp.

William '\dulhn, K. R. 1
Troquois, lot 5, con. III
Matilda twp.

Edgar Shaver, R.R. 2, Iro-

quois, lot 19, con. IIL,
Matilda twp
J. Maikley, R. R. 2, Iro-

quois, lots 32, 33, con. I,
Matilda . twp.

Rufus Froom, R. R. 2, Car-
dinal, 1ots4 5, Edwards-
burg twp. °
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Results of Tests on Gravel Samples.
" »“NAPANEE TO PORT HOPE, ONT.
" Montreal-Toronto Highway.

Character of Gravel.

Mechanical Analysis.

con. A, Brighton twp.

> PN ‘Compos}gion of “Plé)pq‘l:tibgoof Gravel. Sand. .
Owner and Location ) § Pe;cenisg)f. Sa.nl(‘ia: Ii ¢ of. " Per cent retained on screens. Per cent retained on sieves.
of Deposit. w2 —_— — -
c & .
. B . & .
! EE 2 g '_: v v K v v
8% -% L5 | s g 5 23 | 2 | 13 1% g bt P 8 14 28 4§ | 100 | 200
R | 2 | €5 B8 g 5 : :
2Tl a || 2 | 8| &
Hiram Shannon, R. R. 5, 5 85 10 50 50 - . B PR 25 20 20 25 35 25 20 10 5 3 2
Napanee, lot6, con. IIT, :
- Richmond twp. ’ N N B
P. Cassidy, R. R. 1, Dese-| 5 H 85 10 40 (1070 I AP [N 20 15 20 45 -1 35 15 15 15 10 5 5
ronto, lot 39, con. II, .
Tyendinaga twp. . i : y
G. Campbell, Marysville, ] 3 85 10 45 515 0 PP [N R 45 20 15 20 25 20 26 20 10 3 2
- Ont., lot 33, con. II,
Tyendinaga twp.
Indian Reserve, on York| 5 5 90 5 55 45 ... .. 25 20 20 35 35 25 20 10 b1 3 2
Road, 5 miles west of ‘
Deseronto. '
Alex. McLelland, Belleville,| 20 0 95 5 55 45 oo e 35 15 20 30 45 20 15 10 5 2 3
lot 16, con. I, Thurlow. . -
JohnCreeper, RR.5Belleville,| 10 0 95 b} 40 60 | ..ot 10 25 25 40 25 10 10 10 15 15 15
lot 5, con, IT, Thurlow. -
. O. Hess, R. R. 5, Tren-| 10 0 90 10 50 50 25 20 15 40 40 30 15 5 5 2 3
ton, lots 11,12, con. III, -
' Sidney twp. )
Jas. Sandercock, R. R. 2,| © 0 85 15 50 50 10 | 2 30 35 35 20 25 10 5 2 3
Trenton, lot §, con. I, .
Sidney twp. : .
J. F. Simmons, R. R. 5| 5 5 S0 15 45 55 20 25 .} 25 30 30 20 20 10 10 | -5 5
Trenton, lot8, con. II,
Sidney twp. . '
Normén Tompkins, Brigh-| 15 15 6] 10 60 40 ...l ]o..ee 350 15 15 20 25 10 10 20 20 10 5
ton, lot 31, con. A, Brigh- '
ton twp. .
_Onroad allowance, lot 82,| 10 15 85 0 45 L3257 IR IR S 35 15 20 30 20 5} 10 45 20 0 0
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10 [ 60 | 40 |.....].oiil].s L. 25 | 15 ) 20 | 40 | 45 | 20 | 15 | 10

50 50 4...fe.... R I £ 10 20. | 55 40 30 5 |10
30 70 .ol ] 20 15 30 20 25 30 15

Town of Brighton; Iot 35,
con. I, Brighton twp.

A. Swam, K. R. 4, Brighton.

John Kellog, Vernonville,| 0 13 7 1
lot 11, con. II, Haldi-
mand twp. : ’ . .

Geo. Have, Andrew Speers,| . 5 20 75 5 55 45 |..... U TR 15 15 20 50 35 70 20 -
Thos. - Hoskin, R. R. 1, : .

Grafton, lot 51, con. I, II,
Haldimand twp. )

Township of Haldimand,| 30 10 80 10 55 45 ... .. oo 8071
lot 9, con.II, Haldimand .
twp.

John Cochrane, Jas. Mec-f 0 15 80
Keag, R. R. 6, Cubourg,
lot 14, con. IT,ITI, Haldi-
mand twp.

Herbert Parsons, Camborne,| 20 10
lot 20, con. IV, Haldi-
mand twp. . - :

Arthur Watt, Port Hope,| 5 15 75 10 | 40 60 |...... P 35 10 20 35 25 20 20 15 10 5
lot 33, con. IV, Haldi- : o

Ot
[}
o
<

(314

o
(10 R
WD Ot

-

SO

—
ot

I
w
o

<t

20 3% |- 3 25 20 10 8 |3 2

...... R R e ] 20 25 45 55 15 10 10 b 3 2

<t
=]
<
(=
L=}

-1
or
-
or
=3
<
5
Ot

...... cee o evee] 407 | 20 15 4 25 35 15 i5 15 10 | 5

t

mand twp. ) : :
John Banisey Quay’s P.O.,| «5 [.. ... ..... .. 50 50 . .. R A 65 15 10 10 20 20 25 20 10 2 3
lot 2, con. V, Hope twp. . . . ]

#*In thie case of deposits in Two Mountains and Argenteuil Counties and along the Montreal-Toronto Highway from Napanee to Port Hope, no values are
given for percentage of pebbles over 1”in size. The 1” screen was the largest size that the laboratory had at the time the analyses were made. The percentage
recorded as 1” in size, is thus an accumulative value for all sizes present larger than 17 . .

* The composition of pebbles from a deposit is determined by inspection of about one hundred representative pebbles. They are classed as durable, inter-
mediate or soft according as they are composed of rock whbich would show a per cent of wear of less than 3, between 3 and 6, or over 6, respectively. These three
classes mean, practically, pebbles composed of fresh rock of igneous origin, fresh limestone, and weathered pebbles of both types.
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Results of Tests on Gravel Samples. \
WINNIPEG TO BRANDON, MANITOBA. - .

Character of Gravel. _ : Meéchanical Analysis. - )
- - - |*Tensile Strength.
Comp%ski)ilzion of (IProptl)rti%n o‘fi: T Gravel. ‘ Sand . bgf 1:3 mortar |
. ' ebbles. |{Gravel toSan er.cent retained on - PR . . per.sq. in. <
Owner and Location of Deposit. Per cent of. Per cent of. screens. Per cent retained on sieves. ° |
Dur- IutdeF: Gravel. [Sand. | 287) 2137 | 17} 8| 3] 21| 8|14 20| 25| 45 (Passing| 500/ Passing| » 4 8 day
able. | n:::t e1 ravel. |Sand. | 24 3 F oy ) ) %) 1200, 200 2ys. 2ys.
| .
Sylvester Sinnot, Bea.usejour, ................ 5 [<1: 7% IO IR IS IR RIS IR s 11111 I § I § PO 3] 25 35| 15 20 51 110
Man., Sect. 33, T, 1 2, R.8 E. '
C.P.R pit at St. Ouens, Ui E:5 T I O T 100 {ooofeeeiteendunetoesa]enadfeeet 20 B .. 10| 40 35 5 3 135 211 i
Sect. 83, T. 12, R. 8E. . . ' . . =
Manitoba Pressed Brick Co.,Ltd., | .. .....fooe.... 5 95 {. .o |oo-]oos e el 1000 5] 10(....| 5] 35 20 | 15 10 165 238 o
Winnipeg, Man., pit at “Bean . - S
se]onr, Men., Sect. 36 T. 12, R. k28
7 E. 10 9 | .. ... e ]lell 20 80 5| 10|....; 10| 25 10| 15 25 135 205
C. P R. pit at Oakbank, Man 30 70 30 LU P s 5 15| 15| 20| 45| 20 25|....| 10| 40 3 1 1 175 276 . g
Sect. 19, T. i1, R. 5 E. 20 S0 65 35 f... 5| 15| 20| 15| 15| 38u| 30 30| . 201 15 2 1 2 288 337 E
Bird’s Hill Sand Co., Winnipeg, 20 80 30 70 .. ...| 10| 10} 20{ 25| 85 10| 20j... 20{ 3u 15 4 1 170 168 é
pit at Springfield, Sect. 35, T. ' . o S
11, R. 4%3.
106 fooofeeee]evee] oo Joeae]ina]ens 0 2., 71 35 50 5 1 84 139
Braid & McGurdy Co., Ltd., 30 70 5 157 NP IS IR R P 20| 8ol 2uf 38|....| 36| 10 2 0 0 268 306
* Winnipeg, pit at Qprnwﬁ@ld 30 70 65 35 |....|-...] 80| 25 10} 15[ 20| 20| 3Bu| ...| 30| 15" 3 1 1 238 273
- Sect. 36, T. 11, R. 4 K. .
C. N. ’F. llplt Blﬁd’s Hill, Sect. 25 7 50 50 {... ... 5| 20| 10| 2| 45| 30f 15}....[ 10| 30 10 3 2 208 252
27, ! )
CPRplt Bird’s Hill Stn. .... {1 J PR PR IR IR PR DN RPN I 10f 20 45 5 2 195 291 ¥
100 [ooofeeeitoneal oo fuaa]n . 15 201 25 17 3 1 289 432 ©
20" S0 15 S5 | voifee. ooi]o.o ] 23] 20) 55| 25 20 10 3 1 1 225 270 M .
25 75 55 45 {....] 10 5| 20{ 10] 20] 35; 40 20| 10 3 1 -1 251 412° g
Clt:y of Winnipeg pit, Bird's L7000 R - T PR (R R PR R 1000 5 25| 40 0 0 0 140 197, &
Hill. 25 7 60 40 {... |[..- 5| 20 20] 25| 30[ 15 20| 3% 10 1 1 © 220 362 m
Cusson Lumber Co., Litd.,, Stf.......fccoiiiifiiiia ) U¢{0 I PR AR IS FUAN DR P PO 0 10| 60 25 2 1 [, 248 o
Boniface, Man., pit at Ste- : -
Anne-des-Chénes, lot 8. ' , >
Thos. Kelly & Sous Wumlpeg, 15 85 65 35 ... 10| 15| 80|’ 10| 15| 20| 15| 15|.. 5] 40> 10 2 3 185 - 26
flt at Stoney Mountam, Sect. ' ) °.
©




Winnipeg Electric Railway pit,j........ 100 65 35 5 3| 5] 30 20; 15 20; 35 20[....] 20| 15 3 3 4 222 - 339
Stoney Mountain. wiu ) . B .

C. N. R. pit, Burns Ridge, Drake, 25 V6 .70 30 {....{ 10| 15{ 20| 10| 15| 30| 30[ 20{....| 1B| 15 13 2 & 170 | 150
Man., Section 31, T. 13, R.1E.| ~ ) ;

- B. Williams.& Co., Stonewall, pit 20 80 a5 | 550....0....]....] 10{ 10l 95| 55| 25 10/....| 10| 20 2 8 2 112 - 200
at Gunton, Man., Sect. 21, T. . . . .

15, R. 2 E. : ’ ’ i o

The Stonewall Gravel Co., Ltd., 20 80 . b 45 |....|- 15 10| 15/ 10{ 20| 30| 25 15| ...} 15} 25| - 6 4 10 190 | « 248
pit at Balmoral, Man., Sect. 6, . ’
T, 15, R. 2 B.

C. P. R. pit, Teulon, Man., Sect. 15 85 60 40 |....} 15| 10| 25; 15| 15| 20| 15; 20[....| 20} 35 4 1 5lo.......
19, 30, ’F 16, R. 2 E. : .

Municipality of Rockwoods Gun- 5 95 25 75 o 25 73] 25| 20)....| 15| .30 7 2 1 130 169
ton, Man., Sect.9, T. 16, R. 2 E. b . , - .

Municipality ofRosser, Man, Sect.|........ 100 65 35 ...| 10 26} 25| 45| 35 25(....| 20| 10 4 1 5 195 . 360
18, T. 12. R. 1 E. ’ .

£l

The occurrence of boulders in the Manitoba gravel deposits examined is insignificant. )

Mechanical analyses of samples from Manitoba deposits were obtained in some cases in the field with a set of four sieves (3, 8, 20 and 48 mesh), while in other
cases more complete analyses were made on samples sent into the laboratory. Samples for which values for the tensile strength of cement mortars appear in the table
were analysed at the laboratory with a complete range of screens and sieves. Results of both field and laboratory analyses are recorded. Figures occurring in the
sixth column for mechanical analyses of sand are values for material passing the 48-mesh sieve or for material retained on the 100-mesh sieve according to whether the
analysis is one that was made in the field or in the laboratory. The 20-mesh sieve was not used in the laboratory analyses.

Several analyses are given in the case of some of the larger deposits or excavationsto indicate arange of variation that was apparent from inspection of the gravel.

face. (This does not mean that when only one analysis is given, no variation in the deposit occurs.)

*Ottawa Standard Sand Tensile strength of 1:3 mortar: 7 days—197 lbs. per sq. in. 28 days—302 1bs. ber sq. in.
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. Results of Tests on Gravel Sa.mplés.

1

Character of Gravel.

Mechanical- Analysis.

o Tensile
i . Composition of | Proportion of Gravel, Sand Sfff l;l';?fh
) Owner and Location of Deposit. Perecgax}:s&f Gt;.g:lc :gtS:fnd. Per cex;g rl;?:smed on Per cont retained on sieves, mortar.
Inter- NI - aw v | g | oar | ar ) (pass’g pa’ss’g 7 28
Durablel 4010 | Gravel | Sand. | 137[ 17 ] § 1 37| & 8 14 2.1 28 48 18) 100 200 | “560 days. | days.
McDougall, L. Perras, St. Fran-| 120 80 45 55 (|Wes|t en|d of| dep|osit)] 35 45 |..... 18 2
cois, Man., lots 183, 184, Mumn. of|... ....{........ 0 100 0 65 o 80 5 N
St. Fra,ngms-Xa.wer ............... 10 90 |.. .|....{... |10} 90 40 30 |...... 20 10
................ 10 90 ceiifeeesferaifieanl coi]e 20 ceeead| 18 25 20 5 2 | 323 | 44b
................ 0 100 |(Eas|t en|d of| dep|osit)] 3 71 .....] 40 50
Sam Smith, St. Francois, Man.,|........|...... . 0 100 foooofeeeifienn]eeaa]ennn 0 J...... 0 60 40
lot 150, Mun. of St. Frangols-[....... [.... ... 0 100 P SR U I I DO 0 65 35
Xavier. s condeees el 0 100 R (R PR 0 0 [...... 5 95
J. H. McClarey, Meadows, Man.,| 45 %} 20 80 RN DU BN " (N R 4C ..., 15 b
See. 21, T. 12, R. 2, Mun. of|...cccoifeeiinn.s 30 70 U B PN R 1 40 f..... B |- 5
Rosser.  feiciici]eeeeiian 5 95 N IR IR ) I IR 55 .. 15 0
............... 30 70 25151 60 20 20 {..... 25 20 5 5 5 1298 | 445
On road allowance between Sec. 18, 0 100 15 85 ceed]enei]eee B0 (oLl 45 Co. 5 0
R. 4, and Sec. 13, R. 5, T. 13 ................ 40 60 cevefeeed BB |l 40 5 0
between Portage and W’oodlandﬂ ................ 30 70 JR N T 3 |.. ... 5 0 . - .
mummpa.htles ............... 35 65 51158 | 40 30 |...... 20 5 1 2 2 [ 323 | 400
C has. Bannerman, Portage, Man.,|........}J........ 0 100 U PO B 14 T O 50 |...... 35 5
Swc. 14, T. lo, R. 5, Mun. of|ou Ll 0 100 0 |..... 1B .. ... 60 15
Portage la Prairie.  Jioooaeafeene e 0 100 5 15 ... 20 40 20 0,0 |15 |22
J as Stewart, Portage, Man., Sec.|........0....... 25 75 30 |...... 35 ....| 80 5
, T. 13, R, 5, Mun. of Portaﬂe ................ 10 90 25 26 | ... 20 25 5 1 4 {200 |25
J. as Murray, Port.;ge, Sec. 5. T\ 13 10 90 25 75 20 [~ .| 2 |...... 45 10
R. 5, Mun. of Portage. ~ |........ .ee 5 95 15 15 - 15 30 20 3 2 | 170 | 246
Ed. VauanLlr]\, Hlp;h Bluff, Man,|........f.c..... 10 90 15 20 |...... 20 30 15 0 0 (218 | 2%
See. 13, T. 13, R. 6, Mun. of .
Portage. .
A. Code, High Bluff, Man., Sec.|........[........ 5 95 . 100 5 30 {...... 25 20 20 0 0 | 231 | 244
13, T. 13, R. 6. Mun. of Portage.
R. J. Walker, Flee Isla.nd, Man., 15 83 30 70 2512055 15 15 20 4c 51 2 3 {23 | 378 -
Sec. 13, T. 13, R. 6, Mun. of
Portage.
Sec. 24, T 13, R. 6. Mun. of Portage| 10 90 55 45 5(15)|20| 25|18, 30 |...... 15 15 25 10 1 4+ | 268 | 290
Burnside Beach Kinosota Ridge.
Kenneth McKenzie, Portage, Ma.n., 30 50 10 90 L0010 ..., 10 10 15 1-55 - 0 0 1135 ) 203
Sec. 14, T. 12, R. 8, Mun. of N , .
Portage .
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Wm. Oliver, Portage, Man., Sec
15, T. 12, R. 8, Mun, of Portage
Thos. I’au] Barrot, Man., Sec. 26,
T. 12, R. 9 Mun. of Westbourne,

C. P, pzt, Sec. 5, T. 14, R. 9,
Mun of Westbourne.

{(Canipbell Beach), Arden Ridge. -

F. Al Thompson, Austin, Man.,
Sec. 19, T. 11, R 11, Mun. of N.
Norfolk.

C. P. R. pit, Sec. 24, T. 11, R. 12,
Mun. of N. \Torfolk

On right-of-way, Sec. 26, T. 11, URSRRN I

R. 12, Mun. of N. Norfolk.
G. T. P. pit, See. 3, T. 12, R. 13,
Mun. of N. Norfolk.

PBeside right-of-way, Edrans, Man. % R

Sec. 36, T. 12, R. 13, Mun. of
Langford‘
Neighbourheod of Brandon.
Municipality pit, See. 35, T. 11,
. 17, Mun. of Elton.
Alex. Fischer, Madford, Man., Sec.
15, T. 11, R. 17, Man. of Blton.

WIummpahty pit, on right-of-way

between N. Cypress and hlton
between Sees. 1 and 6, T. 1 R
© 16 and 17. -

Munieipality pit, Douglas, Man.,
Sec. 3, T. 11, R. 17, Mun. of
Elton.

D. W. Agnew, Douglas, Man., Sec.
33, T. 10, R. 17, Mun of Corn-
walhs

Fred Grr'mt Chater, Man., See. 35, B

T. 10, R. 18 Maun. of Gornwallis,

City of Brandon pit, See. 26, T. 10
R. 19, Mun. of Cornwallis,

On road allowance, between Secs.
29 and 39, T. 10, R. 19, Mun. of
Cornwallis.

On road allowance, between Secs.

- 30 and 25, T. 10, R. 19 and 20.
Mun. of Cornwallis.

85
100

A 15

1

RE-E N

{nor

{scu

part

pa.;-t

..| 10

10
15

th p
25
th p

130
1 20

15

20°

20
it)
it)

pit)
(&)

s
f [pit)

pit)

60

(=20

QO

227
214

233

166
267

160

223

‘212

215
225

219

319
250

373

307
382

199
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. _— Results of Tests on Gravel Samples,

Character of Gravel. : : ‘Mechanical Analysis. STeDSilt?h
treng
Composition of |Proportion of Gravel Sand of 1:3
) Pe:}?g&gs& 3 aigav;lct%f Per cent retained on screens.. ' Per cent retained on sieves. m(.)rta.r. i
Owner and Location of Deposit.  |—-
. I (=4 a
CREr o : vg w o | |
<2 a8 N z S 2% | 2| W |1 e Y 3| S) 142026485 1 g o £ =
5 les|l 5181 8 - - | , SR | g |ER| S| 2
[=} —t w2 ] 0 g & K & o~ 5]
On road allowance, Sec. 1ST.10 R. ’ ‘ : :
- 19 1%1%1 odeornw SJ.s Y6 i 20 SO |...... 35 65 |...... R DO veee....| 351656120 B(..../10]10] 40 2 3 224 | 270
ity of Brandon pit, Sec. 0 . . ) ey -
R. 19 Mun. of Cornwallis. ...... 35 65 |...... 15 85 PO PR RN ... 80| 25| 45110 | 10....|15 |40 | 25 0 "0 97 | 163 E
Cummings and Dobbie, near King _ o o _ ) =
George school, Brandon, Man...|[..... |... ff..... 45 55 ... .. R P .. 2025553020 ....115 10| 25 0 0 297 | 338 !
City of Brandon pit, NE. part of : . , . ==}
aty of Brandon.. .. ... o]l R 35 66 | ..... P PN oo} ... 85|65 35)30.[..../ 15| 10| 10 0 0 298 | 343 w
Dinsdale pit, 10th E. and Vlctona, R . . _ =
Ave., Brandon, Man............ 30 70 35 65 (N part of pit)|....| ... 55 [ 45|20 | 15| ..} 20125 | 20 0 0 222 [ 394 P
40 60 (S part cf pit)[....| 30 | 30 |40 {30 |20 |... |15 10| 25 0 0 292 | 343 =2
On right-of-way between Secs. 2 & ) ) } R : ' g
3 T. 10 R. 19 Mun. of Cornwallis|......[..... [...... 35 65 f...... veeef weee deeed oo |25 |5 |25 (85 (..., 30|10 0 0 0 213 | 246
On }}ght of-way, between Secs. 5 & - . . .
R. 18 Mun. of Cornwallis| ... | .. . |...... 2 T T O R .o ]..../8 |65 (2|25 ...]20 15| 15 0 0 209 [ 270
Wg{n Pﬁeﬁelds R. R. No. g. Ichné : ) . ‘
on, an., Sec., 16 T, 1 )
Muxi, of Cornwallis. .. ........... 50 50 |...... 25 1220 PO RS D ....| 85| 10|55 |45]16|....| 10|10 | 20 0 0 241 | 284
IR SR 35 T B '
-25 . 9 R. un. o : R . .
Cornwallis. ...vevens oens S RN RPN e 20 80 {. ... eeeifiee ci]eeeifeo |30 TO 2B P8O |.... 20 25/ 10 0 0 252 | 309
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Results of Tests on Gravel Samples.

ALBERTA (ROCKY MOUNTAINS PARK).

Character of Gravel.

Mechanical Analysis,

Proportion of]

Composition of Gravel to Gravel Sand
Pebbles.ofPer cent | Sand. Per Per cent retained on screens. Per cent retained.on sieves.
Location of Deposit. . cent of. .
e . [ : - . X . . . &0
x:..'% SE’ gl g = a2 14 hig . 3 3 8 |14 28 48 | 100 | 200 |Z&
ze (LRa] g 8. = - a S
a = w | O 1] &y
Banff-Kananaskis road, from pit . . . )
on south sideof road at mile 29..{ 0 | 100 0 70 .30 | ... ..... 15 15 25 45 60 15 5 5 5 5 5
Banff-Kanan road, from face of| . -
cut, north side of road near old
lime kiln at the “Gap” near X
mile20.... .. ciiiviiiinnnna..| O 100 0 50 50 {......|o.... 5 15 10 25 4 | 25 15 15 20 15 5 5
Banff-Kanan road, C.P.R. pit, '
north side of road and west end .
of the *“Gap” Siding............ 0 100 0 40 60, {.... .|. ‘10 |, 20 10 25 35 15 10 10 30 20 10 5
Banff-Kanan road, from face of ’ ’
sidehill cut about 13 miles west of : -
the “ Gap”..... «iociieaie .. -0 100 0 50 50 |...... 5- 1 25 15 20 3%.| 2 | .10 10 30 25 5 0
Banff-Kanan road, pit attop of hill :
on north side of road at mile 103.| 0 160 0 50 50 51 10 10 15 20 40 35 20 10 15 10 5 5
Banff-Kanan road, pit on north : . . : ’ ’ . .
side of road at top of small hill, : T !
mile8%. ... 0 100 0 65 3B e 5 10 2 30 0 25 15 15 |20 15, 5. 5
Banff-Kanan road, from side cut ’ - - -
onhillatmile7... ............. 0 100, 0 55 45 |l 5 15 | 15 30 35 20 15 15 20 10 | 10 10
Banff-Kanan road, from large clay . : )
banks east of ‘Anthracite........ 0 100 0 25 R ... | 25 20 251 .20 .| 10 | 25 20 15 10, | .10 10
Banff-Kanan road, from big hill . ) : ’ .
west of Anthracite.............. .0 00| 0 65 35 5 20 25 10 20 | .20 20 15 15 25 15 5 5
Beach gravel, Lake Minnewanki,
7:9 01 S 0 00| -0 95 [ 2 ORI P 5 25 75 75 25 0 ol 0|70 0
Bankhead road, pit west of en- ’ . : .
trance to Buffalo Park..... .... 0 100 0. 60 |- 40 }..... 5 15 | .20 15 20 25 30 15 15 15 5 |10 10

€9z 'ON H3dVd TVNOISSIS
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Results of Tests on Gravel Samples
BRITISH COLUMBIA.

32

—Concluded.

8gl

Character of Gravel. Mechanical Analysis.
Composition of Prog)ggo;of Gravel Sand,
Pebbles. fPer cent | gond. Per Per cent retained on screens. Per cent retained on sicves.
Location of Deposit. ot cent of -
s | .5 3 g I
v =‘- 3 :Q-‘) @ S 45 g e 2_%” 2’[ 1;.1!_" 1II g};’/ -:‘_,:‘/ :}Il 8 L4 28 48 ].00 200 .E 8
5w (2ES & 3 g 85
ST [} [CERN 7] &
[
- I
Cranbrook district, gravel from 1st b - | CR
pit, 8 miles east of Cranbrook....| 40 45 15 60 40 |..... e 10 15 10 20 45 55 15 5 |, 5 5 5 15 =
Cranbrook district, gravel from - =
2nd pit, .9 miles east of Cran- %
. brook.........,.. JE PN 40 45 15 55 B .. ... 5 25 10 20 40 55 30 10 5 0 0 0 - '
Fervie district, from Morrise; =
Hill along side of the main road.| 20 75 5 70 30 | *30 5 5 15 10 15 20 30 20 15 20 | /10 3 2 1S
Fernie district, Morrisey pit, about , ' . B
8 miles west of Fernie........... 5 40 55 40 60 5 20 10 20 45 30 15 15 15 15 5 5 Q
Trail _district, pit 8 miles west =
of Nelson .. . ... ........... 0 85 15 50 [ R R PR P 15 15 20 50 45 25 10 5 5 5 -5
(Gravel from preceding . deposit| :
after being in the road-bed for| :
three years)....... ........... [ SN Y DU 15 8 ... ] L. ... 15 107} 15 60 15 15 15 15 15 10 15
Kamloops district, Shuswap road, .
10 miles east of Kamloops....... 5 20 75 50 50 15 5 5 15 10 20 30 30 25 25 15 5 0| o
Nicomen Slough gravel, from stock .
ile across river from Mission....| 25 50 23 435 515 I U U I .5 5 20 70 45 20 10 10 b1 5 5
Johnson Road gravel pit, on Yale
road east of'Vancouver.. ....... 0 70 30 25 B R 5 15 15 25 40 10 10 25 45 5 2 3

f
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Character. Physical Properties.
) . ¥ 4
Per centof |'g
- -8 .
B —
. @ — ey 3 .
~ .E'E e $ & 5 b . .
. 1B PEERE B [
58 |85e8E | & |2
S8 (8281588 % | B
. . m . & R g .
sation. - Type. | g gl g ~ : [
Libcation . .Ylfﬁ és E‘S S.ﬁg ezl 8 |4 Remarks,
829 ~ 2B e
a° lgdl8slall @ | g
Qg .[g8l® %G| ¢ | B
ggnts KERSIR IR R B
S e BT &g 7] [42]
PESIECIEAISE | w
g "y
-1 58 = g
REE 2202 a| B | .
32T |2 Eige|sc| & g
@] w27 N &) s}
Heading:y to. Pigeon Tiake,|Gumbo. .. .. © 109 of 0 o 1300] -7[Black, havd surface when dry,

general type of soil. ¢ . . . ‘with proaiinent.  shrinkage ,
D ! : . cracks, Surfacesoftens, swells
and gets sticky when wet,
. ) . finally becoming a soft very

. ’ o - I sticky mass. ; T
River bank, 2 miles east o |Silty lnam..| 23] 45 30]° 0| 850 Dark brown, hard surface when
St. Francis. Typical soil ‘ : ’ dry. When wet, the surface
deposited by the Assini-| .- . softens rapidly and gets
boine River. : sticky, finally beconing a

. : ' 5088y, sticky mass. -

ot
o

River bank, Bennett’s favm:[Sand..... ..  0f 10| 90| .15
2 miles east of St. Franeis;
Sand bar. .

" - Waest of Pigeon Lake. Road|Silty loawm. . 507 50f 0] 0] 990

ot

Brownish-grey, hard, gritty

crosses stretches of a silty g surface when dry, with slight
soil, probably deposited by - ) . tendency to abrade to loose
Assiniboine River. - : material. Softeus when wet

[

. and gets sticky.

From road, 10 miles east of|Silty losm.. 40 2510} 980 Dark brown, smooth ‘havd sur-
Poplar Point. Probably ) \ face when dry, with some-
a river deposited soil. - cracks, Gets s0't quickly

v ’ when wet, Dbecoming soggy -
and very sticky. :
Brownish-grey  surface, firm
-when dry but easily loosened

-3

s

w

River bnnkahBeIcoufl“eh‘y. Silty loam..| * 10| 76| 18/ 0 G650f ‘
Sail deposited by Assiui-| o

boine River. o into fine sand. Surface soft-
) ) ‘u ens when wet but does.not
. ,' become sticky. :
River Dbank at Belcowr [Sand....... 00 10 80 TBii.....|..s . C
Forry. Sand bank. : :
From road 4% wiles east of{Silty loam..] . 55! 40} b 0} 830 8|Brownish-grey, smooth, hard
Poplar Point. A silty soil.] * : . surface when diy with con-
siderable cracking. Snrface
softens when wet becoming
B - . swollen and very sticky.
. ¥rom voad 16} miles cast of|Yellow, 250 456; 30| 1o 1870{ 8|Light gvey, smooth, hard sur-

Poplar Point, subsoil| clayey silt. face when dry, with slight
- nuder top layer of few feet ) cracks, When wet, surface
of black soil, ) softens, getting very sticky.
Typical top soil, east of{Sandy loam 15 20 65| 20| 850, 14|{Black, hard, gritty surfacewhen
Poplar Point, - - . dry, with considerable crack-

’ ing. Surface softens when -
) ot but does not get sticky.
From road 1% miles cast of{Silty loam., 33 851 30 10} 1010| - T[Dark grey, hard gritty surface
Poplar Point.  Top soil. when dry, with considerable
: : cracking and breaking out ot
lomps.  When wet, surface
softens and DLecome fairly
’ sticky.
From road 12 miles: east of| Yellow, 45| 45) 10] 0 1200{ 6|Light greyish-brown, hard,
Portage. Subsoil below| clayeysilt. . smooth -surface when dry,
top layer of black loam. . with considerable cracking.
: . ’ Surface softens when wet and
becnmes sticky.

=1
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. Character. Physical Properties.
Per cent of |G -
=]
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23 |88 5|88 § |2
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From road 5§ miles east of|Vellow, silty, 10{ 30| 60 60} 700; 8|Brownish-grey, hard, gritty

Portage. Yellow subsoil. [ sand, : surface when dry, with slight

. tendency to give loose mat-
erial on abrasion. Surface
goftens when wet but does not

- become sticky.

From road 1 mile west offSandy loam. 16 35| 50| 40| 750] 4|Black, hard, gritty surface when
High Bluff. Sandy top dry, with decided tendency to
goil, ~ break into loose material.

Softens when wet but does not
- : become sticky.
Trom road 7 miles east of{Sandy loam, 16) 25| 60| 45(......| 7iDark grey toblacksurface when
. Portage. Top soil. dry, easily broken into loose
material by pressure. Surface
goftens when wet but does
. : not become sticky.
~ From roadnear eastern limit|Medium 30| 40| 30| o 1750 10|Black, hard surface when dry ~
of Portage, Top soil. heavy clay but cracked badly, which-
N - loam. - gives a tendency for surface
- to break out into lumps. Sur-
face softens when wet but
- does not become sticky.
~ From road near eastern/Yellow, 50j 60j &/ 0| 1540{ 8|Grey, hard gritty surface when
limit of Portage. Yellow| -clayey silt. dry, with slight cracking.
" subsoil. Suiface softens when wet,
S Lecoming very sticky.

Snider’s brick yard, east{Clay loam,, 40/ 60| O O 1400 7|Grey, hard, gritty surface when

~ gide of Portage. Top clay. . * dry, with considerable craclk-

ing. Softens and swells when
’ . , wet, becoming very sticky.
Snider’s brick yard. Yellow|Yellow 70| 30| o of 1330 b5|Lightgrey, hard, slightly gritty
subsoil, clayeysilt.| - surface when dry, with a lit-
tle cracking. Softens and
swells when wet becoming
. . very sticky.

Snider's sand pit. Near|Sand... .... 0] 0} 100 &5|......
clay pit. =

Hairly heavy loam from near|Clay loam.. 65{ 10[ 25; 30| 1150| 6}Black, havd, gritty surface
Portage. Typical of loam | when dry, much cracked,
in-this neighbourhood. breaking into lumps. Softens

. when wet and gets sticky. -

From road at turn to west,|Sandy loam. 10| 25| 65} 40| 570 5iDark grey to black surface eas-

- 13 miles west of Portage.| ily broken into loose material
T'ypical light loam. by pressure. Softens but does
. ) i ’ not get sticky when wet.

> From road, 14 miles east of|Mediumn 30| 40[ 30{ O 1060 16[Black, hard,gritty surface when
" McGregor. Top soil. heavy clay dry, withmuch cracking. Sof-
' loam. tens when wet and gets fairly

. sticky. ‘

From road, 12 miles east of|Silty loam.. 50 BO[ O oOf 3860[ 6{Black, fairly hard, gritty sur-

MecGregor. Top soil. - face when -dry, which is
. . rather easily worked loose

. into loose material. Scftens

when wet but does not get

sticky.
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Location.

Type.

Character.

Per cent of

Clay & Fine Silt—Particles

mn

less. than ~0°01 mm.

diameter.

It—Particles between 0-01
and 0°07 mm. in diameter.
Sand—Paxrticles more than

0°07 mm. in-diameter.
Percentage of the sand retained

ISi

on 65-mesh sieve.

Compressive Strength (Dry).

Bearing Streﬁgth (Wet).

Physical Properties.

Remarks,

Trom road going north, from
Bagot. Near main road,
clayey subsoil.

From road, 6 miles east of
MecGregor. Top soil.

Frowm road, 13 wmiles east of
McGregor.  Subsoil.

N

From road, 1§ miles east of
McGregor.  Top soil.

From road, 4 mile east of
McGregor. Top soil,

From road west of MceGre-
gor. A typical top soil.

From road in the hills west
of Austin. Subsoil.

From road in hills east of
Sidney. 'Top soil, -

From briek-yard at Sidney.
Top soil,

Trom brick-yard at Sidney,
Subsoil.

From road 3 miles east of
Carberry. Drift sand on
surface of soil..

Silty elay ..

Sandy loam.

Clayey silt. .

Silty loam. .,

'Silfy loam. .

Stratified
silt,

Sandy loam.

Silty loam..

Stratified
silb.

Sand

Sandy loam.|

W=
or
(52

o

20 15| 65

20 60

20| 20 60

15 30
50! .
10

10{ 80

15| - 4b

95

(=]

60

—t
[=1
@0
(=]

150

630

950)

360

660

740

130,

740,

1120,

-3

(=2}

i

P

(=]

12

Light grey, slightly gritty; hard
surface, when dry, with con-
siderable cracking. . Smrface
swells and softens when wet .
and gets very sticky. - -

Dark brown to grey, gritty sur

* face, with decided tendency .
to break into loose material,
Surface softens a little when
wet but does not get at all
sticky. C

Light grey, hard, gritty surface
‘when dry, with alight ten-
dency to work into loose mat-
erial on abrasion. Softens
when wet but”does not get
sticky. :

Datk grey to black, very hard,
gritty surface whendry.Takes
considerable wettmg to make
any noticeablesoftening. Does’
not get at all sticky.

Dark grey, gritty surface when
dry, with tendency to break
into loose material. Softens
when wet bmt does not get

_sticky.

Dark brown, hard, gritty sur-
face when dry, with tendency
to break into loose material.
Softens when wet but does
not get sticky.

Light brown to yellow, hard,
slightly gritty surface with
slight tendency to break into
loose material.  Softens when
web and gets very sticky.

Dark grey, gritty surface, with

tendency to break into loose

material.  Softeus a little
when wet but does not get
sticky.

Black, hard, gritty surface when

" dry with mueh cracking. Gets

very sloppy when wet but not

very sticky. .

Brown, hard. smooth surface

when dry, with much crack-

ing. Softens and gets very

sticky when wet, .

Brown, very gritty surface when

dry, quite firm but easily

abraded into loose sand. Soft-
ens when wet but does not

get sticky.
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Physical Properties. '

) Character.
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Trom road, 2 miles east of|Silty clay... 50| 23] 25| 0] 1400] 19|Brown, hard, gritty surface

Carberry  Subsoil. when dry, with some crack-
ing. Softens when wet and
. ¢ gets very sticky.

Trom old pit for brick-mak-|Silty clay. .. 30p 40f 30] o0 1110[ 11|Greyish-brown, hard smooth
ing % mile east of Car- surface when dry, with con-
berry.  Subsoil, siderable cracking. Softens

when wetand gets very sticky.

Frown old pit, & mile east of[Sandy loam. 15| 40{ 45| 80| 850 11|Black, fairly firm surface when
Carberry. Top soil. dry but easily worked into,

B ’ loose material. Softens when
wet but does not get sticky.

Trom road 2 miles west of|Silty sand .. 51 16| 80| 15 390| 19{Brown to grey, hard, gritty sur-
Carberry,  Subsoil. face when dry, not easily

warked loose but with a ten-
dency to break out. Softens
somewhat when wet but does
not get sticky.

From voad through sand|Sand....... 50 bl 90| 50| 150! 11|Dark, fairly firm surface when
dunes, 1 mile east -of dry, but easily broken into
Camp Hughes, - loose sand. Soft when wet

but not sticky.

Fromn road west of Camp|Sard....... 51 10| 85| 75| 200| 13|Black, fairly firm surface when
Hughes. Top soil. dry, but easily broken into

N loose material. Softens when
wet but does not get sticky.
- From road between Camp|Sandy loam 10| 10| 80| 60| 870] 10|Dry surface dark grey, with no
Hughes and Douglas. Top : strength at all, breaking into
soil. loose material with least
/ pressure, Does not get sticky

when wet.

Subsoil from near Douglas. {Silty sand. . 10| 10, 80| 65| 440 12{Grey, gritty surface when dry,
with considerable cohesion,
but easily worked loose. Does

. not get sticky when loose.

From road betwecn Chater|Silty clay ..| 45 30| 23| 0 1090 4|Light brownish - grey, hard,

and Brandon. Subsoil, gritty surface when dry, with
considerable cracking; softens
and swells when wet and gets

L very sticky.

Irom road between Chater|Sandy loam 10) 45| 45| 50f 410{ 10|Black, dry surface has no co-

and Brandon. Top soil. ’ herence; breaks - easily to
. loose material. Does not get
sticky when wet. )

From escarpment of Assini-|Silty sand . 16| 20| 70] 10 440 9|Light grey, very gri€ty, hard
boine river, near the . surface ‘when dry, with a
agylum, Brandon. Sub- slight tendency to work into

soil.

loose material. Does not get

sticky when wet._

o
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o Character. Physical Properties.
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Columbia District. Road{Silt........ 1000 o Of 0f 160 55|Dry surface light grey, smooth,
running south from| ~ . with soapy feel. Surface does
Glolden.  Silt from ecliffs not seem very firmly cemented
a,]ong the road at Upper together ,but ig not easily
Columbia Lake, - - worked loose. When wet, a

’ greasy layer develops on sup-
face buf mass as a whole does
not soften. Prolonged wet
makes mass become rubker

- but not sticky, Surface is al-
ways very slippery when wet.

Cranbrook District. FromiSiit........ 60 40| o0 0 330| 100{Drysurface light greyish-brown, |
Cranbrook-fernie road, 9 . hard and smooth, Surface is
miles east of Cranbrook. not very firmly cemented but
Silty soil. . does not seem easily worked

loose. Prolonged rain softens’ .
the ‘mass slightly giving it a.
rubbery feel but it never gets

+ | _sticlcy or slippery. C

Trail District. From Nel-|Silty sand.. 15| 20{ 65| 75| 240 7[Dry surface light brown, with
son-Brilliant road ; fairly . very little coherence; easil
t_zpica] goil from near broken into loose material.
Nelson, » When wet, surface gets very

E soft, holding excess water and
tends to_get into a sort of
: batter. Does not get sticky.

Qkanagan District. 1'rom|Silt ........ 80 20 O 0] 520 5|Dry surface grey, smooth and
silt cliffs along the lake on hard, When wet, surface
Penticton-Kelowna road. " softens and gets quite sticky.

Kamloops District. FromlSilt ........ 70! 25| 5] 0] 430 3|{Dry surface grey, smooth, but
Kamloops-Shuswap road. easily worked into loose
Bilty soil at Cnerie Guleh, material’ When wet, it be-

comes very soft and some.

what sticky. Mass gets like

soft rubber. Deforming action

of pressure is visible far from

pomt of application. This

soil has decided tendency to
. : get into a batter and run.

Kamloops District. From|Silty sand.. 10] 20| 70[- 60] 460 60|Dry surface dark coloured,
Kamloops-Shuswap road, gritty and quite firm; takes
20 miles east of Kam- considerable abrasion to
_00ps, loosen surface. When wet,

° surface softens but does not
' get sticky, .
p . ; .
26‘4—‘13 N
L3 3 o
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Results of Tests on Samples of Decompésed Rock from British Columbia. .

-

Com-
. Bearing . .
Tocation. é’; essive Strength Remarks, -
rengti (Wet). o
: (Dly)

.Decomposedshalefrom Banfi- C'lst o 1md 560 _ 100 [Dry surface dark colowred and hard. All
Rocky Mountains Park, Alta,, north -1 night rain softened top halfinch to quite
side of road about 14 miles. west off . " a soft soaked condition but thero was
Banff. - ’ T © ] very little softening below this depth

. : . : . Wet matevial is not sticky, -

Colunbia  district. Decomposed shale| . =~ 260 " 260 jDry surfage dark grey in colour, firm and
fromr J ohnson’s ro'td, nenr Invermere. . hard. Wetting softens surface but does

not make it sticky.

Cranbrook district. Decompnsed rock]” 250 . 60 {Dry swmface purplish-grey in coloul, and
from Cranbrook-Fernie voad, 74 miles] | ) hard. When wet, the surface softens
east of Cranbrook. Tairly fresh rock . ) but does not get at all sticky. ’
fragments. L

Cmnbwok distriet.  Decomposed rock 280 60  [Dry surface light yellow, hard.. When
from 74 miles east of Cranbrook near o, wet, surface softens but does not get
plecedmg depositn Rock fragments stlcl\y )
more weathered. . ) . ‘

Oranbrook district. Decompnsed rock|. 890 40 D1 surface ye}bw in colom and hard.
from Cranbrook-Fernie road, 3} miles . o urface softens somewhat when wet but

" east of Cranbrook. . . 0 does not get sticky.

- Okanagan district. - Tdlns rock from a 780 | - 60 |Dryswface light grey in colour aid hard.
broken up rock deposit on Penticton- When wet, the surface softens and gets
Kelowna road on west side of lake rather Stlclxy i
before descending to the ferry. landing.| :

Kamloops: district. . From rock talus on 400 .- 150 {Dry surface dark grey in coloir n,ud hard.

~ the North Thompson 10ad 9 ulesj - - ‘ Surface s only slightly softened by wett-
north of Kamloops. . : .| ing and does not develop any stickiness.

Kamloops distriect.  From decomposed 380 35 |Dry surface reddish-brown, hard, When

. rock deposit on Gmnd Praivie road at|.- . “wet, suface softens bub does not geb.
Campbell creek . stieky.

Alberni distric, Vancouvens]zmd Sam— 440 40  |Dry surface red in colour and hard, When

" pleof decmnposed rock sent in by Publie] -~ - | . wet it softens but does not get sticky.
\mGs Dept., Victoria. . .

. ALBBRTA BITUMINOUS bANDS FOR I’URAI. ROADS.
G, 0 PARKLR

‘During 1917 and 1918 a study was made with a view fo detelmlmng the poss1—

" bilities of using the bituminous sands of northern Alberta as a surfacing material

for rurdl roads. In order to colleet information and data the writer vmted Towa and
California in November and, December, 1917; to inquirve into the results obtained by
the treatment of earth roads ‘with asphaltic oils in Towa, and the service rendered by

bituminous sand surf’mes in California. In April, 1918, he went to Alberta to stu’dy'_‘
highway counditons in the Province. Up to the present time the bituminous sands.

constitute the largest mineral resources existing in the northern portion of the Prov-
ince and the development of this district will depend on the extent to. which the
‘material -cah be used eommercially.  In an endeavour to open up the comntry, the
Alberta and Great Waterways lew’ty has recently been completed from Edmonton
“to Fort MecMurray, a-distance of 305 miles. The development of commercial uses for

the bituminous sands. will nét only -assist'in placing .the railway on a paying basis

but will also aid i the development of the northern part of the Province.
The largest market for asphalt hms, for a number of years, been derived from
the paving industry. The greater part of the paved area of the city and town streets
. has been surfaced with mixtures containing native or manufactured asphalt. If is

natural themfom, in looking for a mse for bituminous sands to consider their adapta- -

Lo
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bility to road surfaces. Material similar to that found in Alberta exists in many local-
ities in the United . States, that most closelycresembling it being found in the state
of California. As early as 1886, bituminous sand road surfaces were laid in Santa
Barbara, Cal, and since that year many miles of roads have been surfaced with
material from different deposits, with good, bad, and indifferent results.

Materials most commonly used for this work, stone and gravel, are not plentiful -
in Alberta. In isolated sections both may be found but the greater portions of the
Province have no local source of suitable material. Sand, containing a comparatively
small proportion of gravel oceurs in a number of places but this is mot of proper
quality for the construction of substantial surfaces,” The bituminous sand deposits-
must therefore be looked to in any endeavour to secure road building material.

In 1915, the Mines Branch constructed expeumental surfaceg with the Alberta
sands, laymg a section of pavement in the city of Edmonton This has been a succeéss
and has attracted such attention that strong rep1esentat10ﬁs have been ma,rle, asking
that experiments be extended with a view to determining the suitability “of the
material for surfacing country roads.

In consideration of the use of a material for this purpose, the question of cost
demands first consideration. An expensive material, no matter how suitable, is not
economlcally available. Therefore, having established 'the suitability of the bitu- .
minous sands for road surfaces from a technical point of view the cost of placing the .
material at the site of the work must be arrived at.- This cost'is made up of several
items, namely,—cost of ‘mining, cost of loadmg, cost of transportation and cost of
hauhng to the work. The cost of mining is governed largely by the manner in which
‘the material occurs, as well as its charvacter. The cost of loading depends on the
proximity of the railroad to the deposits from which the material is taken and if the

* railroad siding enters the deposit, the method used in loading the cars. If, on the

other hand the deposits lie at some distance from the railroad provision must he made
for horse or mechanical haulage over this distance, with attendant cost. Transporta-
tion charges are governed by the freight. rate extended by the -zailroad and the
distance over which the railroad transports the material.

From reports previously published by the Mines Branch it is shown that the
deposits lie in an area, the southern portion of which is approximately three hundred
miles north from Tidmonton. They are found, for the most part along the banks of
rivers and creeks. The.depth of the material as well as the thickness of overburden
varies greatly. The limits of this variation may be illustrated by two deposits, one of
which consists of an exposed bed of bituminous sand 50 feet thick underlying 205 feet
of top soil; the other having only 15 feet of overburden on a bed of bituminous sand
180 feet thick. The cost of stripping the overburden must be added to the cost of
femoving the material from the deposit. Where possible, therefore, development should-
be confined to the heavy deposits with light overburden since the removal of the
minimum of unusable material will permit the removal of the greater amount of that
which is suitable. Regard must be had, however, for the quality of the material before
deciding on which deposits to open. Since it is the asphalt contained in the bituminotus
sand that is of value and since this varies from 9 to 20 per cent of the total material,
with an approximate average for all the deposits of 14 per cent, the economic balance

- between the costs of quarrying a low grade material from a deposit with light over-

bhurden and that of removing a high grade material from under heavier overburden
must be struck. This not only affects the cost of- quarrymg, but that of transportation.
A ton of material containing 20 pet cent of bitumen will cost about the same to quarry
and transport as a ton of bituminous sand containing 10 per cent. In the first case it
requires but 5 tons of the crude material to make one ton of asphalt, while in the
second, 10 tons would have to be handled to obtain the same-amount of bitumen.
. Prom maps published it is seen that the upper end of the Alberta and Great Water-
ways railway penetrates the area in which the deposits are located and for several mileg

26a—13?~
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it runs practically through the wmore southerly of these. The question of proximity
of railroad shipping points should not be, serious. Short spurs could be constructed
from the main line of the railroad right to the face of the deposit, thus msuung cheap
loading,

" Little can be said with regard to the cost of transportation from thc deposm, to a
point where material would be wsed. Until the exact points of shipment, as well as
the estimated quantity of material that will be carried has been deeided upon, it will
not be possible to obtain the actual cost for freight.

Past experience has established two governing factors in the auccesshﬂ construe-
tion of asphaltic road surfaces. Not only must the bituminous binder be of the proper -
consistency but it must exist in ‘the proper proportion, this proportion being dependent
on the mechfuucfxl grading of the mineral aggregate. A mixture eontmmng a fine sand
can carry more asphalt than one containing coarse. . Then again, the various sizes of
graing must be present inirélative proportions. Most consistent suecess has been
attained with a mixture known as the standfzrd shect asphaltic mixture wlnch has the
following physwal composition’:— .

Percentage -

’\[nterhl. ’ . - by weight.,
Bitumen. . N 10-5
P'lssmg200-mesh e & 211

P 100 M e ve v e v e e e e e e e e e e s 13-0

‘o £ 13-0

“ 5O i it hh e e e i e e e e 23:5

LA 1 110

S 1 80

" 20 e i v e e e e e e e e e e e e 5-0

" L0 M i i v i i s i e e e e e e 3-0

Total. . vv vv th ve v e e v e e e e e e e e 100-0

Analyses of samples taken from the Alberta deposits show that it will be almiost
impossible to securg, a mniform supply of material wwith the above composition and that
the mixture of materials of different ‘grades will be necessary.

That this can be accomplished has been shown in the construction of the Edmonton
pavement in “whiel two grades of bituminous sands were successfully used. One was
coarse in composition and contained 12 per cent of bitumen while.the other, containing
16 per cent of bitumen, was very fine. These were heated and mixed in specified pro-
portions and o them was added dry sand of the proper grading and in suffieient quan-
tity to modify the resultant mixture in accord with the standard. Then again the
character of the impregnating bitumen was not-entirely smtable, as it was too soft.:
It was found that by retaining the material in the heated mixing chamber for a few
mowments the driving off of the lighter oils resulted in a hardening of the asphalt.’
The materials were mixed and heated in batches, each batch was dumped on the con-
crete foundation and spread and rolled while hot.

Three types of surface mixture were used. The sheet asphalt mixture contamed
the bituminous sands and dry sand; the asphaltic concrete contained in addition to
the bituminous sand and dry sand a certain proportion of gravel; and a mixture
approximating that called for by the bitulithic specifications resembled the asphaltlc
conerete differing from it in the grading of the mineral aggregate.

The following analyses of the mixtures as they entered the road, as well as the
analyses of samples cut from the pavement in 1918, by the writer, are shown below.
When compared with the composition of the original bituminous sand, it will be seen
that it is quite possible to obtain results similar to although not ideutical to those
secured with manufactured lmported asphalts. While the. p'n*ement; has been under
traffic for only three and a half years, which does not justify comparison with others
1aid at emxlier dates, up to the present it compares favourably with similar squces

01 wholly artificial mixtures.
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BITUMINOUS SAND,—ANALYSES OF MIXTURES LAID IN EDMONTON IN 1915.
. /

(Percentage by weight.)

Sheet Asphalt, Asphaltic Concrete, Bitulithic,
Material. - ——— T
1916 1918 1915 1918 1915 - 1918

Bitumen ................. 11°8 170 91 9-1 8.1 73

Passing 200 mesh......... 90 9:0 39 50 5'2 50

o 100 o ..., Ch e eaaaas 210 |.........,.. 190 | .......... 12:0

" 80 o ...l 33'0 14°0 42:1 11.0 370 90

" 50 o Lol 137 250 42 150 foeveinvinn.. 90

" 30 L.l 136 50 03 (.. .... P P 40

" 20w iaeeas 125 70 08 1:0 81 50

" 10 o .. .ol 70 80 40 40 67 70

" tinch......... (U T P 1000 {,.. .. ..., 70

1t % W reesvnss RIS PN PR 353 2600 |.ooiiiila 120

o ) T S T I D PR 347 226
Totals .... ..... ' 10005 100°0 997 100°1 99-8 99-9

Bituminous Sand Surfaces in Califoraie.

N

From 1886 until 1914, the bituminous sand deposits of California were used as a -

source of paving material, and while a number of the surfaces are in service at present
probably an equal or greater number were failures. Prior to 1909, it was customary
to heat the erude material in kettles, -and la}/ it in the same manner as that used with
artificial mixtures. - The lack of uniform results led to an investigation and an improved
method of treating the material. It was found that the natural grading and propor-
tioning in most cases was not suitable and that the addition of dry sand was required
‘to produce a mixture approaching the standard. It was also necessary to heat the
bituminous sand for some time in order to harden it by the driving off of the lighter
constituents of the asphalt, and a special form of mixer was designed for this purpose.
Tollowing the adoption of the improved methods consistent results were produced and
practically all the surfaces laid with the graded mixtures are to be seen to-day.

While in California the writer examined a total of 28 bituminous sand surfaces,
and procured information concerning 12 others. Of these, 21 were constructed of
eride material and 19 consisted of the graded mixtures of sheet asphalt and asphaltic
concrete. The results of 46 tests were recorded and many more studied, those of which
copies were made being representative of the total number examined. .

It is significant to note that of the 21 crude surfaces, 6 were failures and 3 were
indifferently good, while of the 19 graded mixtures there was reported only one failure,
and this was on account of the specifications not being followed. The analysis of this
surface furnished sufficient indieation to show the reason for the failure. The results
secured show without a doubt that the bituminous sands when properly treated have
been a success. In the cases where the crude material -had been used satisfactorily
results of tests showed mixtures which, while not closely resembling the standard, at
least were better balanced with regard to the relation of fine sand to coarse, and sand

.to bitumen. In two .instances pavements which had failed appear to have com-
positions similar to those of others which had not. The explanation given was that

‘the material had not been heated properly and consequently the asphalt was too soft. .

A number of pavements have been laid with what is.termed the “ black” base,
meaning a foundation of asphaltic concrete, in which the bituminous sands were

incorporated, with or without a sheet asphalt surface. In the town of Hayward, two

\
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of the main business streets were surfaced, in 1911, with 84 and 4 inches of asphaltic .
concrete and 1 inch of sheet asphalt. York and Virginia streets in Vallejo were
"paved between tho years 1907 and 1910, the pavaments counsisting of one layer of
asphaltic coucreté 5 inches thick. The Santa Barbara-Goleta road, 8 miles long, was
built in 1912 with 3% inches of asphaltie concrote and 13 inches of sheet asphalt. The
above surfaces were examined by the writer and found to be in almost perfect con-
dition. In one instance the settlement of the subgrade bhad caused eracks and
depression in- the surface but the total area of these defects wonld wmot exceed 50 -
squarc yards. The mixtures used were carefully graded, the unbalanced composition
of the érude material being compensated for by the addition of d1y sand and crushed
stone in proper plopmtlons -
In consldeung the success of the above surfaces sight must not be lost of the
difference in.climates between California and Alberta. In the former frost is not
frequent, and heavy, continued freezing is unheard of ; while at Tdmonton the average
mean mouthly temperature range, over a period of 24 years, was from ~8-2 degrees in
January to 73-7 degrees in July, The £10th11 of frost must therefore be mmumzed by
special care in the dmmage ’
~ In this connexion it is interesting to note that n the state of Iowa, where the
" climate is similar to that of Ontario, although not as severe as that of Alberta, certain
success has been attained by the waterproofing of the road surface by treatment with
asphaltic oils, A number of roads have been rendered not only passable but quite firm
- and smooth for twelve months of the year by two applications of oil. Several of these
roads were seen by the writer in the winter of 1917, during a mild period, immediately
succeeding one of snow and frost. In every case but one the surface was smooth and
hard; the one exception being a-sand road which derived little benefit. The best results
have been obtained with heavy black elay which, to all appearances at léast, is sunllal
to the dark soil of the Canadian West. .
' Until 1918, highway expenditure in Alberta was made lby the Provincial Govern-
ment as dlrected by the Minister of Public Works, the Government meeting the entire
cost. Last year, however, a comprehensive scheme for improvement was undertaken
and as a first step all roads are to be classified in “main”, ¢ district , and “local ?.
Towards the cost of the main roads, the Government-contributes 75 per cent, 25 per
cent towards the cost of district roads, and nothing in conuexion with the local roads. .
The local municipalities contribute the remaining 25 and 75 per cent towards the cost
of the main and district roads and bear the entire expense of construction of the local
‘roads,, In this way the Province has the responsibility for the construction and main-
tenance of the trunk ghways and is interested to a smaller extent in the other branches
of the system. Thus if the construction of experimental rural roads with the bitumin-
ous sands were undertaken such surfaces could be laid by the Provinee on the henvﬂy
travelled voads, where they would be sub;ected to a severe -test, at -a. eomparamvely
small cost to the munieipalities. . .
. As might be expected, soil conditions vary. Praetlcally all of the roads in the
. Province have earth surfaces. Consequently different methods of treatment have been
found necessary. A clay road cannot be too dry and once thoroughly dried it will
remain hard and firm during a wet period in the summer. A sand road, when quite
dry is soft and the surface easily displaced, and the water penetrates to a greater extent
and takes longer to evaporate. Tts surface is never firm and hard while that of a dry
clay road will bear heavy Whee‘l loads and will not, break up until the subgrade is
saturated. Tt will, howevel become muddy and’ sl1ppe1y during a rain. The greater -
mileage of the Alberta roads is tlnough the heavy clay, but roads were also seen on
sandy and chalky soils.. . ~
‘The work done by the Plovmcml Road Depaltment in the past h'ls Jbeen quite-
effective. The first prineiple of road construction, proper drainage, has been strictly
followed and in travelling over the roads which have been 1mproved one is impressed
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" with the success attained. In many instances diffculty was encountered as parts of the
countly are flat and are dotted with water holes. These have been drained, the expen-
diture in the construction of long ditches havmg been considerable.

Most of the main roads are so located with respect to the supplies of ioad-building
‘materials that they can only be secured at great cost.. Stone is found at the foothills of
the mountains but the cost of transportation added to the cost of quarrying will render
its general use prohibitive. Gravel is found in restricted areas andis not of a quality
best adapted to road surfacing. The bituminous sands can be obtained by direct haul
from the deposits on a new railroad not overburdened with traffic. The management
of the Alberta and Great Waterways railway has indicated its desire to co-operate in
the development of the deposits to the extent of furnishing a low freight 1ate from
McMurray to Edmonton. i

Tt has been shown that the bituminous sands have been successfully used both in
California and Alberta, for surfacing roads with rigid foundations, provided the
. physical composition on the surface mixture were regulated. In California ome layer
of bituminous sand mixture has carried traffic for ten years and only where the sub-
grade was weak did the surface break. In Iowa the draining of the subgrades and the
waterprodfing of the surface of clay roads have given excellent results; provided that
the treatments were repeated and that drainage was maintained., In Alberta it has
been demonstrated that the serviceable period of the earth roads can be greatly

7 lengthened by the installation of effective drainage. It is therefore reasonable to
+expect that the addition of waterproof coating to the surface of these roads will provide
a dry subgrade and a firm surface during prolonged wet periods. This could be done
by introducing a small quantity of the crude bituminous sand into the surface of the
clay roads. -

Better results although at greater cost, m]ght be expected from an asphaltic con-
crete mixture Iaid on a well drained, compacted subgrade and rolled to a thickness of 4
or 5 inches. Since the success of such a pavement will depend on ‘the subgrade being
free from water, particularly at a time preceding a heavy frost, special attention to the
drainage will be required.

A total of 6,600 tons of bituminous sand will furnish sufficient material to surface
with asphaltic concrete mixtures 2 miles of road, 10 feet wide and 4 inches thick, 2
miles, 10 feet wide and 5 inches thick, and-8 miles with a waterproofihg surface 10 feet
wide. The cost. of laying the 6,600 tons mentioned above, exclusive of plant charges,
should not exceed $35,000, of Whmh about one-half would be for quarrying, loading,
and transporting, with a freight rate of $1 per ton. This figure can, however, be
*but an apprommate estimate of the cost of the work.

There is reason to believe that it will be possible to use the Alberta bituminous
sands with success in the construction of rural roads. The writer would beg to suggest
that the Mines Branch co-operate with the Provincial authorities in a plan for giving
this material a practical trial in types of rural construction such as have been indi-
cated. The Mmes Branch should make a careful examination of soils and available
materials for use in conjunction with the bituminous sand along stretches of road suit-
able for experimental purposes and determine upon a plan of procedure. When a
mutually satisfactory programme has been decided upon, the Provincial nghway
Department should take the responsibility of financing and of providing engineering
direction, grantmg to the Mines Branch, however, supervision in so.far as the use of
materials is concerned.

References to the reports by S. C. Dlls on the Investlgatlon of the B1tum1nou:
Sands of Northern Alberta.

1. Summary Repmt Mines Branch, 1915, page 69.
1916, 56.

2. Summary Report, Mines Branch, 1913, page 54.
: 1915, «  68.
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Preliminary Report on the Bituminous Sands of Northern Alberta, Mines
Branech, 1914, pages 11 to 37. ) .

3. Summary Report, Mines Branch, 1913, page 54.

: ' 1915, “ 68,

Mz, Elis has preparved a file of maps showing the topography of the surrounding
comntry and the location of outerops of bituminous sand in the MeMurray, Clear-
water, Clristina, Steepbank, McKay, and Moose areas of the general area over which
the outerops of bituminous sand occur, These maps are available for reference at
‘the Mines Branch, - : ' -

4. Summary Report, Mines Branch, 1914, page 62.

Preliminary Report on, the Bituminous Sands of Nerthern Alberta, Mines
Branch, 1914, page 79. .

ivd
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DIVISION OF CHEMISTRY.
SUSSEX STREET LABORATORY,
T. G. Warr, Chief of the Division.

The work done in the laboratory during the year ending December 31, 1918, may
be classified as under:—

Assays For Gorp, SILvER, aAND Pramivunm: From the undermentioned localities in:—
(a) British Columbia. -

l.
ii.
iii,
iv.

V.

Vi,
vii.

viii.

ix.
X,
(b) Manitoba.
" 24 samples from the Star Lake district,
(¢) Onbario.

Headwaters of Whitewater creek, Ainsworth Mining Division.,

West shore of the middle channel of Barelay Sound.

Broken Hill property, Rapid creek, Lardeau River valley.

From a point 8 miles north of Lewis Creek station (C.N.R.), north
of Kamloops.

An undefined point 8 miles south of Sicamous, and 40 miles from
the Sicamous-Vernon branch of the C.P.R.

A sample of New Hazelton gold-cobalt ore. - .

Concentrates from the Quesnel Hydraulic Gold Mines, at Hydraulie,
Cariboo Mining Division.

From placer workings on Wild Horse creek, near Fort Steele,

From an outerop on the shore of Powell lake.

TFrom the Jo Jo mineral claim, Slocan district, West Kootenay.

i, Thunder Bay district:—

One sample from the shore of Atik lake, near I?mt Axthur.
One from a point 30 miles east of the mouth of Plgeon river; .
and four others from the vicinity of Long lake.

il. Timiskaming distriet:—

Hislop township—Lot 1, con. IV, one sample; and one sample
from undesignated localities. in each of the following town-
* ships: Bucke, Cleaver, Coleman, and Powell,

(d) Quebec.
i. Pontiac county :—

Three samples from lot 28, 1. . VI, of Clarendon township, and
three others flom undeugnated localltles in Onslow town—
ship.

(e) Nova Scotia. . '
i. Halifax county :—

+ Concentrates—two samples from the pmpelty of Scheelite
Mines, Ltd., Moose River mines.

ii, Richmond county:—

N One sample from the Sterling zinc deposit.

In addition to those enumerated above, there were 18 samples concerning which

no data as to locality of ocecurrence were furnished. .
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Axtnyroxy Ore: One sample of stlbmte from Tish creck, a tnbut*uy of the Klon-
dike river, Yukon territory.

CuroME JroN Ore: Three samples from a correspondent in Rossland, B.C. Pre-
“cise locality not stated. ‘ .

Cray—axp Sepiments: Three samples taken from the bottom of lake Ontario, at
depths ranging f101n 10 to 600 feet.

Correr OrE: One szunple from lot 1,  con. VI, of Lome towus}np Sudbmy dis-
trict, ‘Ontario. ‘ '

FErro-siuicoN : Fifty-bwo samples of this material, all of high silicon content
were analysed for the Tmperial Ministry of Munitions. This w011<——a continuation of
that reported last year—was carried on by members of our own staff until May, 1918,

Fmreoray: One s'unple from Missinaibi river, north of Coal blOOl\ Algoma dlS-
" triet, Ontario.

Grass Sanp: Twenty-one szunples of quartz sand have been submitted to paltml
- analysis to ascertain their suitability for employment in glass marufacture. Special
attention was given to the detelmmatlon of the usual doleteuous constituents—iron,
alumina, lime, and magnesia,

The followmn' Iocahtles have been v151ted and samplcs taken :—

Quebec.

Beauharnois county :—
= Melocheville, from the quarry of Montreal Sand nnd Glavel Co. -
Beaulmnlo]s, from the farm of W. H. Robarts.
Glmtemguay county :—On north and south road, 43 1n1les north of Ormstown.
Huntingdon county:—
Covey Hill, from farm of Charles Brishin. Ou main '1'oad' between Hem-
~ mingford and Viears, at a point 7 miles west of Hemmingford.
On the east .and west road, 1 mile west of Maut'nm on ‘the faym of -
Joseph Foyer. _
e Franklin Centre, from the bottom of the east bmnch of Outzud c1eelx,
just north of the bridge.
. On east and west road, 23 miles west of road from Hemmmn'fmd to Bar-
T, rmgton ) .
_ Kamouraska county :—
- SW. end‘ of Lonn‘ Pllo'nm 1sland
- 8% mlles north of St. Paseal Station; property of Jos. Labris.
8 miles SE. of wharf at Kamouraska; property of Arsine Drapeau.
8 miles SW. of 'St. Pascal Station; property of Louis anefmlt
SW. end of Great ! Pilgrim 1sland
Portueuf county:—
Chavigny township, :S. & lot, 5 . 1, S!’W near Notre-Dame-des- Anges
Montauban township, lot 1, ». V., ’SW aud Montauban townslnp, lot 1,
r. V, NE; Notre- Dame des ‘Anbes .

. Ontario. . ,
Trontenac county —aLouO'hbom township, lot 19, con. X.
« Jots 9 and 10, con. VIL

Pittsburgh township, N. 3 lot 11, con. V.
“ salmon—coloured materml B
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Haldlmand county :—Nelles Cornels, property of Oneida Lime Co.
. i. Run of pit. , ‘ '
- ii. North outerop. ' :
iii. North side of quarry.-

Lanark county :—N‘orth Burgess township, S, 3 lot 11, con. VIIL
North Elmsley township, S. % Tot 26, con. X.

Leeds county :—Bastard township, lot 25, con. I.
Elizabethtown township, S. 4 lot 36, con. I. From cliff on
t ghore of St. Lawrence river.
North Croshy township, centre of lot 8, con. VIL
South.Crosby township, lot 15, con. L.

GrarmITE AND GrAPHITIC RooK :
Two speclmens of graphific rock from Algoma district, lOntauo, as follows:—
i. At O.N.R. mileage 70 and 48 chains west of I-Iornepayne Graphite-
bearing zone in biotite gneiss.
il. Taradale, graphitic biotite schist. Missinaibi dlstrlct, Ontario; precise
. locality not stated.

IDENTII‘IOATION or MATERIAL ; :

. One hundred and twenty-one samples of different kinds have been e.xammerl du1mg
the year. In most instances the determination of mineral species was sufficient ;
others an opinion as to proba’ble economic value was required.

IronN OrE: One sample was analysed during the year. It was taken from a depos1t
on lot 15, con. V, of Belmont township, Peterborough county, Ontario.

LmestonEs: One hundred and twenty samples of limestones and dolomites were
 analysed to ascertain their suitability for use in various manufacturing industries.
They were collected at the undermentioned localities:— -

Ontario. 4
1. Bruce county:— -
Brant township, lot 2, con. VII, Reids quany
Carrick township, lot 8, con. A, an old quarry. -
lCuh-oss township, Teeswater, Toronto Plaster Co s quarry.
Kincardine township—
Lots 6 and 7, con. IIT, Holland’s quarry.
Inverhuron, Smlth’s quarry.
Owen Sound—
Chalmers’ estate quarry, west hill,
Oliver Roger’s Stone Co., east hill.
Wiarton, from an exposure o Gould street.

Carleton county :i—
Gloueester township— ' N
Lot 22, con. I, Robillard’s quarry, upper 10 ft
Robillard’s quarry, lower 6 ft.
Lot 1, con. ITI, McLaren’s quarry. ,
- Lot 24, con. I, Gamble’s quarry. L
Merivale road, Rideau Canal Supply Co’s quarry. ‘ -
Hogsback, Thibault’s quarry. ) :
Goulburn township, east half lot 8, con. XIT, 1Sulhvan 8 quarry.
Nepean township, lot 82, con, A.
Torbolton township, lot 21, con. IV, McTernan’s quarry.
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Dufterin county :—
Amaranth township, lot 32, cou. I, Hf\ll’s quarry. .

Dundas county —
Williamsburg township— .
Lot 81, con. VII, Farlinger’s qumly
Lot 19 con.. VIIT, .
‘Winchester township, corporation quauy, 1 mile south of Winchester station..

Es:e\ county :—
Anderdon township, lot 6, con. I Solvay Process CoJs quarry.

Troufenac county i—
Hinchinbrook township, east of Godfley
Kingston township, lot 4, con. IT.
Pittsburgh township, Barriefield camp, three samples.
Portland township, lot 9, con. XITI, McMullin’s quarry.
Wolfe island, uarry + mile east of wharf. .

Glengauy county :—
Charlottenburg townslnp ‘ot 6, con. X,I,L..
Lochiel township, lots 6 and 7, con. IT,

Grenville county :—-

Augusta township, lot 17, con. I
Wolford township, lot 2, con. I, exposure in' C.P.R. cut.

.

Grey county:—
Artemesia townslup, Eunenm Falls, uppe1 20 feet.

Haldimand county :—
Cayuga North township, lot 49, coi: IT, Oneldn lee Co S quauy
Dunn township—
Lot 18, con. %, Webber’s quarry, upper 10 ft.
Lot 18, con. ?, Webber's quarry, lower 12 ft.
Rainham townslup, lot-2, con. IT, He]ka § quarry.
Walpole township— *
Lot 6, con. XTIV, Wieger’s quarry.
. Lot 1, con. XTIV, Teitz’s quarry.

- Halton county:—

Esquesing township—
Lot 24, con, IV, Toronto Lime Co.’s Dolly Varden quarry.
Lot 29, con, VI, Toronto Lime Co 8 Lunehouse quarry.

Nassagaweya township—

_ Lot 8, con. VI, Christie-Henderson quarry, “buff ”. stone.

Lot 8, con. VI, Christie-Henderson quarry, “ blue” stone.
Lot 8, con. VII, D. Robeltsou and Co.’s qunny

IIastmgs county:i— . :
" Elzevir township, quarry in v1llage of Actmohte
Hungerfmd township—
Lot 12, con. X1V, Hastings Quzunes Co..
Lot 12, con. XTI
Tyendinaga township, vicinity of Shannonville, Ontario Limestone and Clay
Cos quarry. )
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Huron county :—
Howick township, lot 13, con. -VIII, Ashton’s quarry.

Lambton county:— .
Bosanquet township, weathered hand sample from R.R. cut 4 m. NI of
Thedford. ' : .

Lanark county :—
Beckwith township, lot 12, con. X, MeNeely’s quarry.
Pakenham township—
Lot 28, con. XII, Dunecan’s quarry.
East of the village of Pakenham.

Ramsay township—
Lots 8 and 9, con. IV, Cameron’rs quarry.
Lot 20, con. V.
Lot 17, con. IX, north of A]monte

Le,eds county -—
* Bastard township, from Delta Lime Cos quarry,
Crosby North townshlp, lot 11, con. VIII; exposure on roadside, 2 m. from
Westport.
‘Flizabethtown township—
One mile east of Brockville, on south side of Prescott load
One-half mile cast of onckvﬂle, north of Prescott road on property of
G. Sherwood.

Lennox and Addington counties:—
Camden East township, lot 18, con. I, Tompkin’s quarry.
Ernestown township, lot 85, con. VII, old quarry. -
-Richmond township, Bergin’s quarry, on Roblin’s hill, east of Napanee.
Richmond township, old quarry, 24 m. N.IE. of Napanee.

Lincoln county :—
. Grantham township— - - -
Lot 15, con. X, Ball’s quarry. , - ,
Lot 17, con. X, Hansell’s quarry.
Niagara township— -
TLots 47, 48, 49, Queenston Quany Co., upper 18 ft.
Lots 47, 48, 49, Queenston .Quarry Co., lower 15 ft.

Norfolk county :-—
Woodhouse township, lot 24, con. I, ITowey’s quarry, upper 8 feet.

Ontario county :— . :
Rama township, Longford Quarry Co., Canada. Iron Corporation’s old quarry,
1 mile north of Longford.-

Oxford county :—
Oxford West townbhxp, Standard White Lime Co.s west quarry; near Beflch-
ville, .

"Peel county:— ’ -
- Near Melville Junct;mn Contractor’s Supply Co.’s. quarry. ;
Credit Forks, a hand sample,

N -
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* Perth county:—
Blanchard township—
St. Mary’s, Standard ‘White Lime Oo
St. Mary’s Cement.; Co. :

PLf]OlbOlO _county i~
- Belmont township, from an exposure near Pleueveau
From a rock cut on C.PR, 1 nnle east of Havelock.

Prescott county:— . - ,
Alfred township, lot 6, con. IV Lett’s quarry. .
Hawkesbury Iast township— ) _ .

Lot 28, con. I, Ross’s quarry. : B
Lot 10, con. III, Stevens’ quarry. :
Plantagenet North township, lot 9, con VI, \anmg s quarry.

" Prince Edward. county :— ' .
Hallowell township, lot 28 or 24, con. III, M.T., Bedborougl's quarry,
Sophiasburg township, lot 52, con. II, W.G.P., Doxisce’s quarry. -

Renflew county:—
- Bagot township, lot 28 con. VL
Bromley township, near Douglas station, C.P.R., McDougald’s qual 1y.
Grattan ,township, cast of Eganvﬂle, Standmd Ohelmc'tl Tron and Lumber
] CoJs quarry.
Horton township— :
* Lot 5, con. IT, Jamieson’s quauy
Lot 18, con. ITI, Jamieson’s quarry."
- McNab townshlp, lot 18, con. XIII, Canada Lime Co’s quarry.
Pembroke township; lot 12, con. I, l\Ifukus quauy, 12-ft. face.
- Ross township— .
Lot 19, con. VI, Renflew Whlte Glamte CoJs quarry
. Lot 10, con. X, Jamieson’s quarry. .
Wllbelfome township, lot 20, con. XIX, Bledelnmn S quarry.

Ay

Russell county i—
Clarence township—-
W. C. Edwayrds’, (Stewart’s) quarry, Rocklnnd average of upper 75 ft.
F. Beauchamp’s quarry at Clarence creek, dverage of upper 6 ft.
Russell townsh1p, lot 7, con. V1I, E. Bruyeres qum ry, 2 samples

‘Simeoe county i— , : : .
Medonte township— ‘ ' ;
Lot 20, con. XTI, Peters’ Coal Co. qu'luy, upper 25 ft. "
Tot 20, con. XIII, Peters’ Coal Oo quarry; lowe1 6 £t
Nottawasaga township— N
. Lot 47, con. XI, Cramp Steel Co’s quarry néar Collingwood.
Lot 25, con. XTI, Chestnut’s qualry _ .
Orllha North township— . ’
" Lot 10, con. IV, Ontario Stone Oorpomtlons quarry.
Tay township— )
"~ Lots 19 and 20, con. V, Canada Tron Oo1po1at10ns quarry; upper 5 ft.
Lots 19 and 20, con. V, Canada Iron Corporation’s quﬂ.rry, lower 8 ft.

Stormont county:—
chh townshlp, lot 8, con. XII Mackxes quauy I

.
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' Victoria county:—

Eldon township, lot 49, con. IX Orushed Stone, Ltd., Co.’s quarry; average
of 16-ft. face.

Waterloo county:—

. C :
Dumfrles North township, Christie-Elenderson and Co., quarry, in the city
of Galt,

- i

Welland county:—
Bertie township—
Lot 18, Lake Erie fromt, Standard Crushed Stone Co’s quarry.
Lot %7, con. VIII, township quarry; lower 14 feet.
Stamford township—
Lots 81, 82, near Thorold; upper 20 ft.
Lots 81, 82, near Thorold; lower 10 ft.

Wellington county :—

Eramosa township, E. Harvey’s quarry at Rockwood.

Erin township, lot 15, con. VI, AShenhmst Bros” quarry, average of 12-:‘.‘1;
exposure.

Gielph township—
) Standard White Lime Co’s, quarry at Guelph
- Prison farm quarry; upper 10 ft.
Niehol township—
James Gow’s quarry at Fergus,
Elora White Lime Co.’s quarry at Elora.

Puslinch township, lot 2, con. IV, Chrlstle-]lendelsou Cos quarry, 3 miles -
north of Hespe]er

Wentworth county:—
Ancaster township, lot 48, con. II, Guests’ quarry, upper 18 ft.
Barton township, lot 15, con. VI—
Gallagher lee and Stone Co’s quarry; upper 8 ft.
“« o« lower 16 ft.

" 4-ft. bed of brown coursing stone;
Beverley township, lot 8 con. ITI, Parks Bros.” quarry.

Flamboro West township—

Lots 12-15, con. I; Canada Crushed 'Stone Corporation, Ltd., lower 80 ft.
Lot 8, con. VI, county quarry; average of 10-ft. face.

[ 113 [11 13

MancanEsE Ores: Bighteen samples have been analysed from :—
Nova Scotia—Cape Bretor county, Hay cove, two samples, and two others
from undefined localities.

Ontario—Nipissing district—lot 6, con. T, of Capleol township, a mangan-
iferous bog iron ore.
British Columbid— :
Trive samples from the Black Prince claim on Shaw creek.
. Seven samples from undefined localities on Vancouver island.
Yukon—Mayo district, 1 sample—exact locality of occurrence not stated

MoryepENUM OREs: One sample from Eenn—Oanad1an Mines, Oobalt.
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"Nicken Ores: Four samples from:—
Quebec—Pontiac county, lot 12, range XVI of Fardley.
Ontario—Two samples from Nelsou and quwmuu townships; exact location
not stated. .
British Columbia—One s'unple from the west shore of the middle channel of
B*u chy sound, and one flom a pomt near lkeda bay.

PoTASI-BEARING MATERIALS i—

The unusual demand for potash, caused by the requirements of the war, has led

to the examination of materials, hitherto disregarded, for their possible content of this

" valuable salt. Onec suech consisted of: coal ash, or “fluc dust,” from boilers nsed in
heating the west block of the departmental buildings at Ott‘uv‘l

It was found to contain O 96 per cent of potash, of which 0-07 per cent was in a
water soluble form.,

‘A sample of potassium, chloride, as manufactmed f rom feldspar by the National
Potash ‘Co. of Toronto, was analysed and found to contain 64-66 per cent of KCl, 32-13
per cent of NaCl, and small quantities of other inpurities.

Tn addition to the foregoing, 5 samples of supposed potash- bearmn' salts have been
examined :(— .

Threc samples from sce. 2, townslnp 13, range 26, west of 31'(1 merldmn SﬂSl\

One from Inglebright lake, occurring on sees. 13, 14, 28, and 24, townshlp 16,
range 25, west of 3rd mendmn, Sask. .

One from an alkali lake situated near the railway, 10 miles east of Maple
Creek, Sask, -

“ In none of the above was potash detected in more than mere traces.-

Pyrrrous (Svrprur) Ores:—

Thirteen samples of iron pyrites, (and pynhotltc) }nve been analysed wu;h a view
to ascertaining their adaptability, 1)11111’111])', as sources of sulphur.. Those examined
were derived from the following locnhtles in Ontario:i—

Algoma— :

TFour sqmples from the Goudreau pyrite claim,

Vicinity of Franz station. .

From the Goetz range, at mile post 2%, on Algoma Central railway.
Kenora—Fourteen miles S.W. of English River station, G.P.R.
Sudbury—Four smnplcs from the townships of Dqle and McOwen.

Thunder Bay—

Near Jack Pine statlon, C.N.R., east-of Lake N 1p1non.

Schreiber, vicinity of, two sqmples.

Frontenac county—(Pyrrhohte), lot 10, con. IV, of Olden townslnp

TUNGS'lIJ\I Ores: Four amples, all from Manitoba:—
Falcon Lake distriet, one sample.
‘Star Lake district, three samples. : A
None contained economic guantities -of tungsten. .

\

© . Wamezs aND Brives: One sample from Messrs. Paterson and ‘Ryan’s oil woll .at"

v Glencoe, Ont. Potash was speemlly souﬂht but none was detected
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DIVISION OF MINERAL RESOURCES AND STATISTICS,

Jory McLemisu, Ohief of Diviston.

The Annual Report on mineral production presents not only a complete annual
inventory of the mining and metallurgical industries of Canada but includes for each
mineral product a discussion of trade conditions, imports, exports, domestic con-
sumption, prices, and, from time to time, discussions of methods of ‘preparation of
ores and mineral products, their uses and markets.

The report is based upon statistical data collected by correspondence from some
8,500 smelter, mine, and quarry operators throughout the Dominion, Supplemented

- by records of ore and mineral shipments furnished by 1ai1way companies, by records
of ove receipts furnished by smelting companies both in Canada and in the United
States, and by other data having a direct bearing on mineral ploductlon or on mineral.
consumption,

This series of annual records dates from 1886 and it has been the pmctlce flom
_the beginning to antlclpate the complete report, the publication of which ‘must.
“necessarily for various reasons, be delayed until late in the year, by the issue, two
months after the close of the year covered, of a “Preliminary Report on the Mineral
o . Production of Canada” While subject to revision, the statistical records of this

preliminary report, particularly in récent years, have been found in most products to
approximate very closely indeed to the final revised records.

Since 1907 the publication of the complete’ Annual Report has been preceded by .
the advance publication of separate ‘chapters as the compilation was completed -
on the more important mineral produéts, these advance chapters being re-printed, and
included in the Annual Report. : ,

Thus, not only have the final and complete statistical recor ds been available more -
promptly but the publication of separate parts has inade the data more réadily ’Ile].'
able to those interested in particular subjects. .

During the past three .years the annual collection has been supplemented by
monthly, or quarterly records of a.number of the more important mineral produets,
particularly those the production of which became of first importance in the success-
ful prosecution of the war. These included monthly records of the production of pig-
iron and steel, of chromite, coal, pyrites, sulphuric acid, ete. The data thus obtained
was furnished to the Fuel Controller, the Mineral Resources Commission, the War
Trade Board, and other interested departments. In addition to the statistical records,
numerous special memoranda and. reports were prepared for the information of war
boards and commissions as well as for the Imperial and United States Governments

- on the possible and probable production in C‘anada of many “ war minerals.”

In the completion of the final reports on mineral production during the calendar
year 1917, Mr. A. Buisson has again compiled the statistics with respect to metals
zmd'metal]ic ores and has prepared the text of the chapters on gold, copper, lead,
nickel, silver, zine,”and other miscellaneous metals. He has also compiled the list of
“Metal Mines” and the list of “ Metallurgical Works in Canada.” :

Mr. Casey has compiled all the statistics of the production of non-metalliferous
produets and structural materials as well as the records of imports of mineral I>1'0dllotq‘
and has prepared for publication the various “ Lists of Mine and Quar ry Op(mtn s,”
w;th the exception of the “ Metal \Imea and \[et’t]]mgw’ll Works.”

26:1—14
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The folllowing reports and lists were completed during the year and sent to press
on the dates indicated:—

Reports—

Preliminary Report on the Mineral Procuction of Canada, duri ing tlle calendar year 1917.
Irebruary 26, 1918,

The Production of Copper, Gold, Lead‘ Nickei, Silver, Zine, and other Metals in Canada,
during the calendar year 1917, October 25, 1918,

General Summary of the Mineral Production of Camda during the calendar year 1917.
November 20, 1918,

The Production of Iron and Steel in Canada, during the calendar year 1917, November 29,
1918.

The Production of Cement, Lime, Clﬂy Products and other Struetural Materials, ‘during the

calendar year 1917, December 11, 1918,
The Production of Coal and Coke in Cmmda during the calendar year 1917 Deoember 16,

. Annual Report on the Mineral Ploductlon of Cmmd'l, during the cnlend'\r year 1917. Jan-
uary 25, 1919,

List of AMine Oper atm §—
List of Metal Mines m Canada.. August 12, 1918, -
List of Mines in Canada (other than Metal Mines, Coal Mmes. ete.), August 12, 1918,
List of Petroleum and Natural Gas Wells (including a list’ of Petroleum Refineries).
August 13, 1918,
List of Coal Mine Operators in Canada, October 7, 1918,
List of Metallurgical Works in Canada. October 28, 1918.

C0-OPERATION WITII TIIE DOMINION BUREAU OF STATISTICS IN THE COLLECTION OF MINERAT’

PRODUCTION STATISTICS FOR 1917 Axp 1918.°

Pursuant to an arrangement entered inte with the Domlmou Bu1eau of Stﬂtlstl(ﬂ
the complete files of statistical production records for the year 1917 collected by this
Division were made available to the Dominion Bureau of Statistics of the Department
of Trade and Comimerce, and the compilation of the mineral production record made
in this office was accepted by the Dominion Bureau of Statistics to be included in
that Bureaw’s 1‘eport on the census of ‘the mining industry,. The same co-operation
is being continued in 1‘espect to the mmeml production records for the cqlend‘lr year
1918.

MINERAL, PRODUCTION DURING 1918,

The wmineral production of Canada during the calendar year 1918 has already
béen the subject of a Preliminary Report published on the 5th. of Marcl, 1919, As
the revised figures are now available, they-are presented in the following table.

In an analysis of the nnnel'al produchon during 1918 it was stated in the Pre-
hmmary Report, and the comment applies- equally \v1th the 1ev1sed record, that.—

« Dumno the past three yefu's greatly increased prices of metftls and mineral

products have contributed in large measure toward increasing the total value
of the mineral production; nevertheless, it is satisfactory to note that out of
about 45 items, or products, included in the mineral record, treating clay
products and stone quarries each as a single item, no less than eighteen products
have reached their highest production in actual quantity during 1918 or 1917.”

“The production of cement, clay products, stone quarries and other mate--

rials of construction was, as compared with rhaximum production before the war,

g reduced ahmost one-half hecause of the enforced cessation of building activity,

whereas the production of metals and of various non-metals and fuels, most of'

". which entered elther dive ctly or 1nd1rectly into war’s 1'equn'ements, was greatly
increased.” . .
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noted that more than-half the total increase has been due to the higher prices
obtained for coal, and a considerable proportion of the balance of the increase
to higher prices of silver, cobalt, and asbegtos, though each of these plo'ducts,
. with the exceptlon of silver, was also produced in greater quantity than in the

previous year.”

MINERAL PRODUO’lION OoF OANADA DURING THE OAL]]NDAR

YEAR 1918/
(Revised Statistics.)
] Per cent
Product. Quantity. Value. o
. total,
¢ Metallic. ) '8
Cobalt metallic and contained In oxide, etc.......... *Tons, 1,847,644 3,368,360 1-69
Copper, value a,b 24628 cents per 1b........ e om 118,769,434 29,250,536 13:84
Gold,...vvvvi et . Ozs 699,681 14,463,689 686
Tron, pig, from Can. ore. Tons. 47,444 1,204,703 067
Tron ore sold for export, " 118,472 498,999 024
Lead, value at 9°250 cents pe1 Yo, Lbs. 51,398,002 4,764,315 225
’\Iolybdemte Mo 2, contents, valued at $1.15 per 1b.. « 378,029 434,733 0-21
Nickel, value at 40 cents per lb. . 92,507,293 37,002,917 17°61
Plutmum ...................................... 39 2,660
Silver, value at 96-772 cents per 1b.......... e " 21,383,979 20,698,704 979
Tungsten concentrates..., ..... e e Lbs. ,088 ,70
Zine, value at 8169 cents per1b.......cviiiinnian. ., 1" 35,083,175 2,862,436 136
B 1.7 Y PN 114,649,162 b4-21
Non-Metallic.
Actinolite ... .....ovviiiiiien vruinis e e Tons. 228 2,508
Arsenic, white and'in ore. . ... e e " 3,660 563,639 027
ABDESEOS. vttt e e bas " 141,462 8,936,804 423
Agbestic.......ovnuiiiinn. o e e e e 16,797 ,993
Chromite .. vu . v euernrerinrarrianrier connranennn " 21,994 867,122 0-41
Coal.............. . " 14,977,926 66,192,896 26127
Corundil ... . viuriiiiriiris siean i, " 137 26,112
Feldspar.............. e e e e eaas " 18,782 112,728
TIUOrSpar. ..u vt ive i e e e " 7,362 156029
Graphite................ . e e ereeeena e Ut 3,114 248 870 012
Graphlte, artificial,,..... ey aeae ] "004f,... .........
Grindstones. .. vvevrurrervns vavmenner veneiens s " 3,072 £3,005
Gypsum.............. e, e " 152,287 823,008 039
agnesite. ... ...... ..iii.ieen. e e veer m 39,3656 1,016,765 048
‘Magnesium sulpha.te ................. Ce eeeeeeaas " 1,949 14,566
Manganese ......... . ...... e e e .ooon 440 6,230
ICR . vt teteseaeiaen e A " 747 271 550 013
Mineral pigments:—
Barytes..... ....... Crneaes e e e e .640 10,165
Oxides... ...ovv veviens v uus e i has " 17,317 112,440
Mineral water...... Crveetee b aaw e . P T (PR 164,468 -
Naturalgas ..... RN 's I <11 O 4 20,140,309 4,350,940 206
Petroleum. . ... e r e e, . ... DBla 304,74] 85,143 042
Phosphate ......... .o ool vee i e Tons - 140 1,200
Yrites . vov v, . " 411,616 1,705,219 0°81
QUartz, . v....oiriiiiiiiiiiiana. i, " 268,155 629,813 030
Bt o e e e e ey u 181,727 1,285,039 0'61
Tale..ooveives viiininnnns et e e e " 18,169 119,197
B0 T Te) 1 T " - 600 12,600
Total. .vvevivne i v i i e 77,621,946 36°74

* Short-tons throughout.
26a—143%
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.. 'MINERAL PI{"ODﬁCTION OF CANADA DURING . THE CALENDAR
o : YEAR 19181—Concluded. . :

~ (Revised Statistics.)

L . : . . Per cent
Producet, . - Quantity. Value, o
) - total.
Structural Materials and Clay Products, . L . S8 )
Cement, portland... . .....o..00 e eeee aees oov. Brls |- 3,501,481 7,076,563 . 385 [&]
Clay products:— . o o . .
Brick, COMMON. .o cves ~tennerrannrarinrens crune No. | 164,670,087 | 1,879,811 089
Brick, pressed. . " 40, 146, H36 639,083 030 °
Brick, paving. ... voriiiania. P T T ] PR o !
- Brick, moulded and ornamental . .. " 357,793 28,2006
Terra Cobba.....oo. .. ek eeeareeraaeae aaeas W 174,752 |- 15,146 o
Trireclay and fiteclay products....... .. N . R 404,824 019
Tireproofing.....vovcieriiis civinn canns e "Nos| - 28,087 © 226,798 - 013
Hollow Bldg. Blocks.... . . e e wo |0 1,402,158 40,876 )
Kaolin.....oovvennens SR eearesneetiirenn Tons. 863 . 19,299 3 .
Pottery..... PR T R 180,242 L
Sewerpipe. . vvvvereon s R e - 86,674 |- 0 699,774 |~ 033 :
CTile, drainnt .o viii i e e No. 19,762,101 |. 499,340 024
Lime ........ TR e i “Bus, | 6,368,951 1,876,026 - 0'8&9
Sang-lhne brick.,..... PUTREA s O ‘No.. 14,689,324 186,066 | - .
Sand aud gravel SO - Touns.| - 11,262,232 2,867,018 |~ . 1'12
Slate, e viieiiiiiiiin cens e e, .. Sq. - 9331 b,124| - .
Stone:— . R .
LN 590,871 | 028
.......... eedd], 2,842,408 [ L 112
| ORI . 5p0 "
e 102, 760
) . e , 19,130,799 902
Grand Botal. ... v ivvvein et || 211,301,897 10000

1T presenting a tetal valuation of the mineral .produqt:ion as is here given, it should be explained that
the production of the metals, copper, gold, lead, nickel, silver, and zinc is given as far as possible

= - on the basis of the quantities of metals recovered in smnelters, and the total quantities in each case
L are valned ab the average market price of the refined metal in o recognized market., There is thus
: . included in some cases the values that have acerued in the smelting or refiuing of metals outside
. o Canada. . : : o . o
) - . : “ R - . s N IR s . )
3 ) . a . ‘ . ) oo ) .
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DRAUGHTING DIVISION,
H. E. Bavg, C’lm}ef Draughisman.

During the year 1918, in addition to the general work of thig Division, instruec-
tions were received to supervise the compiling and printing of maps, diagrams, charts,
ete., in connexion with the Canadian Munition Resources Commission, of which M.
George C. Mackenzie of this Branch is secretary.

Up to date, five maps have been printed, and seven are in ‘the hands of the pllnter.

We have also been able to introduce a system of filing for halftone blocks, zine
cuts, and photos belonging to the various reports, and which have been accumulating
sinee the organization of the Branch. .

The following is a list of maps pubhshed dul'lng the calendar year 1918 —

477, Peat Bogs investigated in Ontario,
484. Peat Bogs investigated in Quebec.
485, Girard Peat Bog, St. Johns and Napierville counties, Que
486, Pont Rouge Peat Bog, pa.rlsh of Cap Santé, Portneuf county, Que.
487, Peat Bogs investigated in New Brunswick,
488, St. Stephen Peat Bog, Charlotte county, N.B. -
489. Hayman Peat Bog, parish of St, Stephen Charlotte county, N.B.
. 490, Seely Cove Peat Litter Bog, parish of Pennfield, Charlotte county, N.B.
491. Pocologan Peat Bog, Charlotte county, N.B.
492, Musquash Peat Bog, St. John county, 2. B.
586. Mechanical drawings, diagrams, charts, ete. .
650, Blue prints. e

Maps plepared for the Oanadmn Munition Resources Commlsswn'

Yukon .~...‘.........................scale*lﬁ miles lmch
Nova.‘Scotia.............................. 8 =1
New Brunswick.. .. .. .. o0 o0 o v o v oy e el M 7-89 *f =1
Montreal sheet.. .. .. o0 o0 v v wd v e e ww we 7-89 ¢ =1 «
Montmagny sheet.. .. .. .. .0 o o o e oe L . 0 789 ¢ =1 o
Maps in hands of printer:— ;
British Columbia.. ., .. .. .. «. .. .+ .. .. .. ..scale: 17% miles=1 inch.
a CALberta, . ..o . ae e e e e e e e e e e 1T =1
Saskatchewan.. - e e ea e . 1Ty M =10
_ -Ma.nitoba................ . “1Ty ¥ =1 ¢
Ontario. T T I A I T B
Quebec. , .. . P & £ R L~ IR -

‘Prince Dd\vard Island e et e ae es e ee e M 7.89 ¢ — 0

" REPORT COVERING THE OPERATIONS OF THE DOMINiON OF CANADA

ASSAY OFFICE, VANCOUVER, B.C, DURING THE YEAR ENDING -

DECEMBER 31, 1918,
Rerory or TuHE MANAGER, . MIDDLETON.

L

The following is a report covering the operations of the Dominion of Canada
Assay Office, Vancouver, B.C,, for the calendar year ‘ending December 81, 1918.

Instructions were recelved on January 24, 1918, to ship the gold bulhon purchased
by this office to the Royal Mint at Ottawa; the returns, however, do not compare
favourably with those of former years, there being a difference of $659.43 against this
office on bullion shipped to the Royal Mint, as shown "in_ this 1eport under the heading
“ Disbursements, Receipts, ete.”
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GOLD BULLION.

There were 1,358 deposits of gold bullion received, melted, assayed and purchased;
before disposing of same the small deposits were assembled and melted into large bars,
which were also assayed. A total of 1,420 meltings and 1,420 assays were required in
connexion with the purchase and disposal of the bullion, all assays being run in
quadruplicate. .

“Two hundred and twenty ounces of quartation silver were manufactured ’Illd
punched into dises ranging in weight from 25 to 750 mgrms.; 13,600 cupels of different
sizes were also manufactured and 395 pounds of slag tleated and the values contained
in same recovered. )

The aggregate weight of the gold bullion depomts bef01e meltlnn was 241, 76277
troy ounces-and after melting 9238,245-13 troy ounces, showing ‘a logs in melting of
1-455 per cent. The loss in weight by acsayinw was 27-11 troy ounces, making the
weight of bullion after melting and assaying 238,218-02 tmy ounces, the average ﬁne—

ness of same being :827% gold and 138 silver.

The net value of the gold and silver contained in deposﬂ;s was {H 099 595- SO and:

was reeewed f101n the following sources:—

\

‘ ) ) - Weight; -
Number of
Source, v . Net value. -
d.ePOSItS' Before melting| After melting|
. and assaying. | and assaying*
__—_ - . (Troy o0zs.) (Troy ozs.) $ .
British Columbia +.vven toven vainn 872 120,280°75) ©  118,046°88; 2,175,611 48
. Yukon Terriboi-y......‘ Ceee e 485 121,463 50 120 153°96| 1,923,764 66 . 4

Alberta-.... .. e e e raee P 1 1852 1718 31966

‘ . 3 "1,358 241,762°77). 288,218:02 4,099,595 80

CREDITS AND DISBURSEMENTS FOR THI PURCHASE OF GOLD BULLION.

Unexpended balance, “Letters of Cledit Y Jan-
uary 1, 1918.
" Credits estabhshed '
Balance written oft ‘at close of ﬁscal yeal,

$ 1“,678' 0
4,400,000 0

9
0

'

March 31, 1918. e se e en e e e vaeaaeee $ 109,374 04
Disbursements.. .. o L edreaes 4, 099 595 80 -
+ Unexpended balance, “Letters of Credit " De-
cember 31 1918 Ve e e e e e e seianaees o 3{16,708 25.
$4,555,678 09 - $4,555,678 09

DISBURSEMENTS AND RECEIPTS FOR THI PURCHASE AND SALE OF GOLD

Value of bulhon on hand, Janualy 1, 1918
Disbursements” for the purchase of bullion.

Receipts from bullion sold for manufacturmgv

=

$
4,099,595 §

53,903 T

.
0

$ 126,975

BULLION, -
\

purposes S T . 07
Reteipts from’ bulliOn slupped to Umted States 2 :
© . Assay Office, Seattlé, Wash.,, USA.. ., . ..i..... 89,011 54
‘Recelpts from bulhon shipped to Roy'u Mmt, .
COttEWA, ONE.y vh vt ve e vt e vd ee en  aeeaees .. 3,732,525 56 ,
Value of bullion shlpped to Royal Mmt ’ '
Ottawa, for which returns have mnot yet .
beeh received.. .. .. .. .. e vu v oeh e 111,643 54
Value of bullion “on hand Decembel 31 1!)18 ........ 45

A

94,845
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Difference in favour of this office on bullion .
sold for manufacturing purposes.. .. .. 2,020 65
Difference in favour of this office on bullion
shipped to TUnited States Assay Office, ’
Seattle, Wash,, U.S.A.. .. .. 140 44

Difference against thls office on bulllon shlpped
to Royal Mint, Ottawa.. .. v vo vs o0 o0 crsenass 6359 42

T ’ $4,155,660 59 $4,155,660 59

CONTINGENT ACCOUNT. ;

Unexpended balance; January 1, 1918,, .. .. $ 330 85 .
Funds provided per official cheques Nog. 2211, s
2429, 2663, 9, 188, 476, 751, 1013 1275,

1501 1704 and 2086.. .. .. . 2,775 00
Amount remxtted Receiver General per draft . -

No. 179 at close of fiscal year, March 31, .

1918,. ., «. . . vene e e $ 47 59
L‘xpendlture .. ss sseseses 2,992 66
Unexpended balance, December 31 1918 saneenns 65 60

$3,105 85 $3,105 85 °

CONTINGENT EXPENDITURE.

FUCl (BASY vt o4 wv os wn vn o0 va veue w0 10 wu wn aa ee e $ 762 15

Power,. .. 274 22
Dxpress charges on bulllon (Vancouver, B C to Seattle, W'ash
US.A).. .. 74 62
Express charges on bulhon boxes (Ottawa, Ont to Vancouver, i
B.C.). . . 61 30
L‘lectr:cvaultprotectxon e e e ee ha e e e te ae e e 300 09
POStABE.. o4 ve vh vu e e e e e e e e e e e e 70 00
Telephones .. . 86 95
Expressage, freight etc on supplxes and new equpment .. 163 54
Installing new equxpment . e e 111 07
Assayers and melters’ supphes (purChased locally) e ee wn 869 72
Sundries.. .. .. .. .. 239 09
$2,992 65

NEW EQUIPMENT. | ,

During the month of November a No. 15 Case gas muffle furnace was received and
installed in melting room.

PROCEEDS FROM SALE OF RESIDUES.

Residue recovered from slags, sweepings, etc.. .. .. .. .. .. $881 37
42emptyamdbottles 5 04
$886 41

NoTE.—12:02 ounces silver (recovered from slags, etec.) were turned over to assayers on
March 21, 1918 for assaymg purposes.

‘

. RESIDUES ON HAND, DECEMBER 31, 1918.-

Resuiue recovered from slags, sweepmgs, ete.. .. .. .. o h $700 95
22 empty acid bottles. TS
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AIISCELLANEOUS RECEIPTS.

Draft \*b 479, in favour of Depuly Minister of Mines (a pm ment

for treating 22 ounces gold leaf sign scranings). $ 150
Draft No. 482, in favour of Deputy Minister of Mines ((l pa) ment
for treating 32-98 ouuces old silver).. . 5 50
Draft No. 503, in favour of Deputy Minister of Mmes (u. pa,\’ment
for 1 old ‘analytical bullion balance).. .. .. .. .. .. .. 35 00
. Draft No. 511, in favour of Deputy Minister of Mines (a payment
for melting 0:33 ounces bullion) T T $1°00
(A 1)'1yment for 1.special qu'iy) e e e e e 2 00
—_— 3 00
Dlaft \Yo 514, In favour of Deputy \Ilmstex of Mines (a payment
- for spechl assay). T 3 00
Draft No. 565, in favour of Deputy Mlmstex of Mines (a payment )
for 163 pounds mercury (Impure) .. v v i e ovh e e 16 50-
Draft No. 508, in favour of Deputy Minister of Mines (a payment .
for tleatmg 11 pounds slag).. .. Ve sa v e e e 2 00

Draft No. 587, in favour of Deputy \Imlstex of Mines (a payment
for platinum and gold recovered. from, samples of sands .
assayed as a whole} .. .« .. .. .0 o0 e Ll e e . 35737

$101 87

(‘O\IPA‘?.‘\'I‘IVE STATEMENT OF (J’OLD BULLION DEPOSITED DURING THE PAST

SIX Y EAR§
. Calendar year. - ) b?(;;;(l))se‘ztsof Weight. .| Net value,

' . ‘ ' (tmif o0z8.) s .
OB e s e e e e 783 111,479°95] 1,448,625 87
112 S R TN 1,112 16614383 2,029,251 31.
) . . 1,001 4183 924 49| 2,736,302 31

1,779 180 292°83| 2,828,239 65

1,683 |. 191 626° 04 3 , 257,220 71

1,367 | 241 762°77| - 4 099,695 80

II.
PLATINUM.

Instructions were received on July 15 to make‘prepamtions for the assaying at
“this office of platinum-bearing ores and sands in connexion with the operation of the
Canadian Munitions Resources Commission, and an assayer was sent from Ottawa for
" that work. Further instructions were received on July 19 to.also make preparations
to purchase platinum metals for the Imperial Munitions Board and the refining and
meltlng of platlnum deposits were 111 due course undertaken by a member of our” assay-
ing staff. . ' [ b
Additional floor space and equlpment had to be obtained in 01de1- to carry on these.
two branches of work. Three adjoining rooms were secured, but they lhad to be
remodelled and enlarged, which was arranged by extending them across the lane owned
by the Government An entrance to the platinum division was made from the meltmg
room and the former outside entrances to the rooms acquired builé up. The new equip-
" ment consists of two fume cupboards, electric still, crusher, pulverizer, motor, No. 15
Case gas muflle furnace, melting equipment, analytleal and button balances, opemtmg
table, ete.

One hundled aud eighty-nine samples of platinum-bearing ores and sands were
assayed, -of which one Iruindred and one were for the commission and the balance for
‘prospectors and others. On November 20 the assayér who was sent from Ottawa left
the service. and one hundred and twenty-one. unassayed samples then on hand were



SUMMARY REPORT ‘ ‘ 217

SESSIONAL PAPER No. 26a

taken by the commission to Ottawa, but instructions have since been received that
agsays of platinum-bearing ores and sands may continue to be made. *

Seventy-nine deposits of erude and scrap platinum were received, but on account B
of the market being established so late in the season, there was only a portion of the

output of erude platinum deposited at this office.

Instructions were received on December 14 to discontinue the purchase of platinum
after December 31, 1918. Settlement will in due course be made for the deposits
received towards the end of December and the whole of the platinum metals purchased
will ‘thereafter be shipped to the Imperial Munitions Board care of the Royal Mint,

Ottawa. . .

PLATINﬁM AND PLATINUM ORES ACCOUNT.

Funds provided—

July 23, 1918—Transferred from Ottawa e $2,000 00
Aug, %, 1918— “ R 1,100 0:0 .
.. Sept. 24, 1918— - “ .. 500 00 N
Nov. 12, 1918—Per oﬂiclal cheque, No. 1673 225 00
Dec. 20, 1916— “ No. 20886. 175 00
. ' . $3,900 00 - I

Dxpendnture- .. C e e e e e e $8,882 20 X
Unexpended balance December 1, 1918.. .. .. ... 17 80

$8,900 00 $3,900 00

EXPENDITURE FOR EQUIPMENT AND SUPPLIES IN CONNEXION WITH THE ASSAY
OF PLATINUM-BEARING ORES AND SANDS AND PURCHASE OF L :
PLATINUM METALS. | T 1

unipment and supplies.. .. e e e e e e s ‘$3,599 80 . Co
Dxplessage and frelght on equipment e he e e e e e e 108 63 i |
Fuel (Z2S) e vo ve oo e o ot e e e e et e s e e e 81 24 ’
POWEIL.e 40 v vh st oe he o vh us e e e e e e e e 22 90
BUundrieS.. . oo v v vh th ie v e e e e e e e e e 70 52

$8,882, 20

CREDITS AND DISBURSLMDNTS FOR THE PURCHASE OF PLA’J.‘INU'\/I 0.
DECEMBER 31. . "

Credits established. $9,000 00 . . P
Disbursements.. .. e e e e C 31,955 8%
Unexpended balance, December 31 1918 . 1,044 13 -

‘ ’ $9,000 00 $9,000 00 -

wn
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LIST OF REPORTS, BULLETINS, ETC., PUBLISHED DURING THE YEAR 1918,

3317.
452,

4b4.
468.

493,

MARC SAUVALLE, Chief of Publishing and Translating Division.
S. GROVES, Bditor Department of Mines. .

Catalogue of Mines Branch Publications (Ninth Edition). ‘Published September 4, 1918,

Building and Ornamental Stones of Canada, Vol. V: Province of British Columbia. Report
on—by W. A. Parks, Ph.D. .Published Angnst 29, 1918,

Mines Branch Summary Report for 1916, Published January 25, 1918,

Clay Resources of Southern Saskatchewan. Report on—by N. B. Davis, M.A.,, B.Sc.
Published August 3, 1918.

Production of Copper, Gold, Lead Silver, Zinc, etc., for the calendar year 1916 Bulletin
on—by John McLeish, B.A. Pnbhshed March 21 1918,

Mineral Springs of Canada: Part II-—The Chemical Charagter of Some Canadian Mineral
Springs. Report on—by R. T. Elworthy, B.Se, Publlshqd August 21, 1918.

Mineral production of Canada for.calendar year 1916, Annual Report on—-by John
McLeish, B.A, Published August 6, 1918,

The Occurrence and Testing of Foundry Mouldlng .Sands. Bulletin on—by L. H. Cole,
B.Sc, Published April 2, 1918,

Preliminary Report on the Mineral Production of Canada during the calendar year 1917.
By John McLeigh, B.A, Published March 6, 1918, .

Analyses of Canadian Iuels: Part I—The Maritime Provinces. Bulletin on—complled
by Edgar Stansfield, M.Sc., and J. H. H, Nicolls, M.Sc. Piublished July 31, 1918,
Analyses of Canadian Fuels: Part II-—Quebec and Ontario. Bulletin on—compiled by

Edgar Stansfield, M.Sc,, and J. H. H. Nicolls, M.Sc. Published July 31, 1918.
Analyses of Canadian Fuels: Part III—Manitoba and Saskatchewan., Bulletin on— com-
‘ piled by Edgar Stansfield, M.Sc., and J. H. H. Nicolls, M.Sc. Published July 17, 1918.
Analyses of Canadian Fuels: Part IV—Alberta and Northwest Territories. Bulletin on—
compiled by Edgar Stfmsﬁeld M.Sc., and J. H, H. Nxeolls, Mgc Published July 29,
1918,
Analyses of Canadian Fuels: Part V—British Columbia and Yukon Territory. Bulletin
on—ocompiled by Edgar Stansfield, M.Sc,, and J, H, H. Nicolls, M.Sc. Published July
17, 1918, .
Mines Branch Summary Report for 1917 Published December 3, 1918,

List of Mine Operators—

412;

455,
475,

List of Coal Mine Operators in Canada.

List of Mines in Canada (other than Meta.l Mmes, Coal Mines, Stone Qu'u*rles Clay Plants,
ete.).

List of Metal Mines in Canada.

List of Metallurgmal Works in Canada.

List of- Petroleum and Natural Gas Wells,

‘

I‘RENGH TRANSLATIONS,

Y - . -
French translation: Feldspar in Canaﬂa. Report on—by H, 8. deSchmid, M.J3. Pub-

lished March 19, 1918,
French translatioh: Cob'\lt alloys with non-corrosive pxopeltles Report on—by H. T.
Kalmus, B.Sc, Ph.D, Published January 30, 1918, . )

French translation: Mines Branch Summary Report for 1§iG Published Auguét 7, 1918.

French transiation: The Mineral Production of Canada during the calendar year 1916.
Annual report on—by John McLeish, B,A.- Published October 1, 1918,
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“ English river pyrite.. .. .. v v o 0 vh o . s 0s be s ss we e s .
“ graphite concentrates.. .. ,, .. .9 .. .. L. o ol e bl e e e we .. w127, 128
¢ Lale Superior PYrite.. v v v i tr ve et e e e e ed ee e wu e .. .. 38, 34
“ Malagash brine.. .. .o vv vv v v it b il e i i e e e e e e e s e 70
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Anrep, Aleph: transferred t0 Geological SUrvey .. .. .. .. .. . vv vi vt vt ve wr v .. T4
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Bancroft, J. A.—reference to report on copper dep051ts, Eastern Townshlps e e e
Bancroft Marble Quarries, Tad.. .. v vv v wv vv vu . e e e e e
Barr, S.—investigations as to recovery of potash from cement works. e e se as
Barton, Jas, W.-—molybdenite ore sent for test.. .. .. «v v. v (v et i ve v e s




00 MINES BRANOH -

9 GEORGE V, A. 1919

PaGe

Bentonite, character, uses, occurrences, efC... .. .v v vt vt v th vh ch ee e e e ee e 169
thmmnous sands £or rural YoadS.. v. . v bt ch v e ee e ee s e e e e e e s 194
’ “ of California.. .. 197
133

68
8, 75

L

Black, J. S.—gold ore submitted for test T
Blair, Melville: moulding sand pits woxked by © 1 me 44 se 8o br se 58 wb 64 sw o ae
Blizard, John: investigation of Nieu steel.v .. .. oL oL v ve vr oh vn ve ee an

“ B 3 3
Bobs lake pyrites deposxt e b e e te ee be v ea Tt e e ee ee e e e e e e
Boston township pyvrites 1)1ospeets B T T S T
Brunette, Chas.—pyrites claiins. . .. o0 o0 t0 iy i i v et e e e e e e e e
Buisson, A.—work of.. .. . 209
Burche]] I, C—molybdemte ore sent ‘Tor test.. .. O 1 1 1:

C

Cameron, Geo, A.—scheelite ore subnmitted for test.. .. .. .. .. .. . o oo ov oo 148

=3
[543

Canada Carbide Co,, Litd.—IIMestone quarry,, .. +. .. cu so or sn oe on o0 os o os o 48 .
Canadian China Clay 'Co.—kaolin and quartzite.. .. .. .. .. vt vt «v ve w0 e o0 o0 o 59, 6O
Cantelo, R. C.—work on oil analysis,. .. e be be % ae se we we b we 36

‘Canton, Frank W.—scheelite eoncentlates submxtted fox te=t TS £ 11

Cardiff Collieries: lignite samples test P : 4

Casey, J—work of.. '

Cemmic division: 1'epol't. b b v se a4 e s se 4

‘ work of.. .. .

Chambers, A, R.—drilling opel"\tlons 1‘01‘ 1001\ mlt t. PN AP

Chiemical laboratories: TePort.. .. cu v vh vi v th ve sh ve b he s e e e e e s 151

P “ '\vorkof..'..“..........'.,.. e

. Chemistry division: report of I, G. Wait Ch e e e e e as

Chisholm, E—manganese ore fortest .o .. .. . . v o4 0e

Clark, X, A.—report on road materials.. ..- .. .. . e . e e e e 169
Clindinin, D. E.—scheelite concentrates submitted fox test Ce e e e e e e e e 150
Chys BritislU COMMDIAL + .. sv oo ve ve vn vn oe e e an e oo e 163
eastern Ontario. . v vv vt ve v th v v ve e e e e e e e e s 162

Y fOr POLEEIY USE. v vv vt vl eh e b b e b e ee e e e s en e aa e e ws oe 166

oo northern ONtario. ., .. vo vt v v v ve e s ee e e Ve e e e e e e s 167

“ Nova Scotif, Character 0f., ,, vv v cv vu Wh vh p te e e e ae e e e e s 168

. “ physwmltestsof....-......................‘....."“...-...... 165
Clayworking IAUSEIY. . v vv vl v Ty vt tn ve vn e rr v e e e e e e e e e e 163
Coal: large seale la.boratorv e\peximents.. 1SN 99
‘“  small ¢ e 90

Cobalt in molybdenite ore t'rom New Haze}ton.. P .121 1"2 125.
Cole, L. H-—investigation of sands and sandstones.. .. .. «. v oo oo oo ’

“ report on silica, ete 52

oo rock Salt, TePOLE 01l vv vv e v hu v v i e e e e v e e e e e e 10

* Coleman, D.—pyrite deposit Iocated DY.. .. oo cv o v vr v e e e e e e e e 39
Combined Larder Mines, Litd, .. .. ,, +v vt ve 0 vt v vus 43

Conntee township : pyrites deposits.. .. oo v v vu U0 Ve vl b v e i s e v e e L 14, 22
Copper ore, Ikeda Day, tested.. v v v v ve v o or e de e e e e e e i .

‘O Mimagami district, , o0 cr b L0 i e e e e e e e e e e e e e e e
Crenshaw, 8. D.—pyrites DrOSPECt.. vv v vi vh ve tv tr et oe tr ee v e s '
Cross and Whelan—pyrites Prospect.. «. v o7 vu e vr vt vh hh ah v el

Dav1sSulphur01eCo D .28, 33, 34
Day, J. F——molybdemte ore submitted for test A 3 |
Deeorative building stones: Wolfe River dlstnct PR S 1]
Diatomaceous earth, Maritime Provinees:. .. vv Ju vv vv te v ve tn ve ve v ae o ve.. 04,765
Dolomite for decorative purposes.. ., .. .. o . ’ e e e 69
Dominion Iron and Steel Co,—silica brick from Novm Scotm qu‘utntes. TS :1:1

Dowling, D. B.—investigation as to gasolene.. ., .. . .. v 0 o 00 0 i o e v e 87 . -

Drapeau, Arsine: quartzite ridge on property of.. .. .. .. .. oo o0 ol ol ul we L L 63 .
Draughting division: report H. T.'Baine .. ..... oo 0 vo v Jo e e o e v e 218 °
Drummond pyrites claims, Furlonge lake.. .. .. ... .. .. .. .o D £

B

Dagle lake: pyrite al .. oo ov vv ve ve L ce e e T el e e w307
Lby township: pyntesprospect.. N T 44

" Hlectrlc Reduction Co,—use of quartz as ﬂ\.l\.. e e el e e T e e e e ae e e 60
Blls, 8. C.—report on bituminous sands of Albelm N S X1
Tlora White Time €0, e vv vv vr e v v e te an o6 s s oo an o5 ne o0 me vr e e e e 50
Enghshmver'pyutesdeposits,,..4. - |
BEstevan zme'\, llgnite e:\'unples of :umlysxs T T T $8.
- F . " M .
Fanning prospect.. .. .. it e e e e as e e e he te e e e e e e ‘37
Farland,. Ovide: hmestmlequarry............._....................‘....‘ - 47
Teick, Harry. O-—pyrites Drospect.. .. 0 v v vy v v vn oo v e o ve i v v e 44



SUMMARY REPORT : — 221

SESSIONAL PAPER No. 26a

Terrier, W. F.—samples of B. C. clays.. .. .. ..
Ferro-molybdenum slag: test of.. .. .

Fireclay: first record of occurrence of’ No- 1. .' .. . e e e .o e
T'rechette, Howells: limestone investigation .. .. .. .. .. .. .. .. . v cv vt vu W
“ v Cer e e . . .

-report of,. .. .. .. .. .. ..
French translations published .. .. .. ... .. ..

I‘uels and fuel testing: repori on e e re e e

“ worlc of the dwnston e e
Turlonge lake: pyrites claims .. .. .. .. .. .. ..

‘Gagnon, Phillip: pyrlte deposit.. ,, .. . .' e e e

‘Galena, Rush Lake u'on TANEE. . vv 4o wu v o0 0u oo

“ Sudbury distriet.. .. .. e e

Gamble, R, C.—pyrite deposnt Net xsland R

“ - Robt.—pyrite ore submitted for test .. ..
Gas results—Ilignite earbonization .. .. .

Wt 29, 39

e e s e e e ee e - 26
Yo cr we e ae es 132
105

‘Gauthier, Henri: investigation work on road matemals o L -

General Chemlcal ‘Co.—investigation of pyrites deposn:s.. e e e e e e e e e 14

Northpines mine.. .. .. ..
“ ¢ pyrites claims .. .. .. ..
-Gilmore, R. I&,—lignite investigations.. .. .. ., ..

P T R I R S

Goodwin, Dr.—titaniferous iron ore submltted fortest.. .. .. .. .. .o e oL e o L 144 .

-Gola associated with molybdemte ore from New
Hearst township, | .. . .. .. . oo ve vl

“ Ikedabaycopperore.......'...... e
“  KowKaSh ATl .v vo 4o oo o0 or er sn a0 w
“  north shore Lake Superior.. .. .. .. .. .,

“ . ore, Sudhury, test of.. .. e e
"¢ quartz, Wolfe county, Quebec, test of PR

“  Timagami district.. .. ... L0 0 o0 o0 e

“  West Hawk lake pyrrhotite deposits. e e

‘Graphite: concentrates tested.. .. .. . P

investigation by H. S. vSpence e e e

‘ Yoretested.. o oo vh vu L ee eu g e e

Grasselll Chemical CO. .. .. .0 (vlvs ve wn v uu

Hﬂ.zelton e e e e e ..121, 123,7125, 126

. e e e 113

P A .o e 35
bo e0 go e4 e sy e e 138 °

ce e 4T e e ee e ee e e e s e 132

O 1 A 5 3

e et e e sk e e ed e ae e ww s 29

e v be s wa ee se ee as . 127
R | T3 A

e e e e e e e e e e 40147, 149

“ SUILPhide AEDOSIES. + +o v os vr or e et mn e me e e e e 16

Gravels: testS Of .. .o e cv vr ve ve vr ae e us
Guthrie claims: pyrite, pyrrhotlte and limonite.. ..
‘Gypsum: associated with rock salt at Malagash, .

H

Haanel B. I‘—report on fuels and fuel testing. .

Dr., Eugene. introductory to Summary Repozt P S
Halbert, Wm., mine: lignite samples test.. .. .. ., :

Hales, James' interest in pyrites prospect e eelni
Haleys: molybdenite ore from tested.. .. .. .. ..
Hants Co. manganese ore: test of.. .. .. .. .. ..

Hardy, T, W.—investigation of Nicu steel.. .. .. .

work of on gas analysis.. .. .
Harrmgton Mrs, Geo.—manganese ore from farm
Harris pyrites mine .. .. .. .. .. .. .. .. .. ..
Hearst township: pyrites prospects.. .. .. .. .. ..
Hematite., .o o .. o0 vi vh vt vr vr e e e
Hormck pyrites prospect.. e re e e e e s

~ Ike(la, A.,—copper ore sent for test.. .. .. .. .. ..
0"

bay: copper tested.. .. .. .. .. .y .. .
Ilmenite : car load tested.. .. .. .. .. .. .. .. ..
International Molybdenum Co.. .. .. .. .. .. ..
Introductory.. vv v v vv v ve vi v e e e
Iron range, Nickel lake.. .. .. . e eh es ve s
Irwin, George: claims Sudbury dlstrict.. aa ax s

. J

J'ackﬂsh pyrites deposxts. e he ee e e ek e e
James lake pyrites mine.. .. .. .

Jas, H. Mason Smelting Co.——gro,phlte ore submitted for test ) e e e e g

Jefferson iron mine.", ..
Johnston, J. A—mo]ybdemte ore submltted for test

K

Kakabeka. falls : molyhdenite ore tested.. .. .. ..
Keele, J.—report ceramic division.

L B R T R R R Y

e
-3
>

DI R D B I I Y

D T I B I S R I I

oftested

B I R

L R )

..
DI T I
.

T 13
136

Klrkegaard F.—work on ‘Whelan q)yrl'tes clalm. . '_ ,. ‘. e he ot ke e me be ee as ve e 42 -

Kowkagh gold area: pyrxtes in.. oo oo oo e e



222 o MINES BRANCH

9 GEORGE V, A. 1919
L .

. . } PaGE
Lake Ste. Mfu'le pyrite .. .. .. .. ., 39
Laurin and Leitch Engineering and Constluction Co ———hmestone qu'ux‘y.. Wh we e e e 48
Lawson, A, C.—pyrites deposits, Take of the WOOAS vv .. ve vu vv vr vr ne oy ae on o .28
‘Lebris, Joseph: quartzite vidge on property 0f v v v vh v v v e v e e e e e 63
. Leger, H,—molybdenite ore submitted for test.. .. i v ti vt vt v ve v vr ee e el 137
TADPARTY o v vv vv oh ta me e va va e e bt e i e e ne e e e ee e ae e as . i1
Lignite: carbonization of.. .. . . vt v it ey te e it eter e e e e 87
¢ tests of 86102 1()3 104 105
Limestone: mvestigatlon.. e T S T
Limestones of Ontario and Quebec e e e e e e e . 47
Limonite. ., ., . R 16 15) 20 24 29 30 32 36 40, 44

Loonlake.molybdemte 01e from'testéd.. S b e e e v e e e ad e e e 136

™ -

MeCamn, J, Co—Dpyrite Claims. . .. o0 vvive vo vl b tr e de e e e s et s e T 40
MeCart township: pyrites ¢claim.. .. ,, . S . e ey e e 45
MecCarthy, C. M.—eclays on” Mattagami and stsmmbx 1‘1vel‘s extmmed by. e e v e 167
McKay, George: drilling operations for rock salt.. . oo v wv vh v h ve e W e e 71
Mecleish, John: report mineral resonrces and statisties.. .. .. v . .o oo o oo o 209
Mackenzie and Mann: pyrite locations, Steeprock lake.. .. .. e e ee e en e e 1B
Mackenzie, G. C.—report ore dressmg and metallwrgical lelSlOn P T 107
. Mabee, H, C.—report chemical laboratory.. .. 151

Magnetite.. ., .. .. .. T I P 20 21 22 23 24 25 26 28 30 31 32 33 39 43
1\[115011vi11etownship IPOM FOTTNALION vt vv vv ee sb v te e he e ahoee e e e e e

Malagash, NS———-dxscovery of rock salt at.. .. .. e T L R T X (X 70
Malloch, B, S—work of.. ., ..°..700 vovn vu P {7
Maloney, J. L.—limestone qnarry..-.. T T K RSP S 650"
Mandy pyriteselaim.. .. .. (o0 o o0 s T 41
Manganese ore: Gowland mt., New Blunsw:cl\, test of et et e e e e ae e e e 140
' ¢ Hants co., Ns test of.. 114

“ - Submlttedfor-test 145

w“ “ tested.. .. .. .. e e e e e e e e s 138
Mantle, A. W———meclmnicalworkdone e 106
Mapspublxshec‘lwndplepmed..... ‘ 213
Masham, Que.~—1molybdenite ore flom tested fe e e s b e en e he as ee e e ae 145
Mathegon pyrites claims.. . 23
Mechantcal work done at fuel testing station. . .. e e e e e e e e s i e v e s 106
Meehan, Mi:——mining property, Sudbury district.. .. .. o v o0 vo L e ve Tl ol © 86
Metalliferous mines division,- work of.. .. .. T 12
Mica for condenser PIAteS.. .. .\ cu v vh iu ve Ui e e g e Se e e e e we 0 BT
o investigation Of .. o v vl L Lo el e e e e e e e e e e e e 9
Michie pyrite mine.. .. . T T N 37
Middleton, -G.—report Vancouver assay oﬂ‘ice PO 213
Migneault, Louis: quartzite ridge on pl‘opexty of .. .o o v ‘Z e e e e e e a 63
Mineral produetion: large increase.. .. . . 210
Mmeral resources and statistics, co- opel a.tlon w1t11 Depm‘tment of Tnde and Commerce .- 10

¢ . 1<) 103 O T R T T 111

“ T B work of dwxsmn...........‘...,......‘.'.. 10 -
\4[1nmtak1 lake: pyvites deposxt.. se te ea he wd e ae e ee ea a e v 14, 37
Missinaibi: pyrites prospects.. .. .. P . e 35
Molybdemte concentrates: production of.. P T T T TR T o T S 107
. o 01estested............................‘.,.'.‘......._...\. 108
Moran, J—work on mine air ANAlysiS.. vv v v v vhee vh e eh e e e e e e e 86
Morgm, E H-—-limestone quarry on farm 0f.. .. .. .. tv vt vh s e ae ee i e e 48
Morley Pyrites DroSDECL. . vt v. ve vh m il e h v et e e et e e h e e e e e "34
MOrrison DYTILES ClAIIIS. -t v (.t te i it ot et e e e e i e e e e e e 23
Mortonn (Pyrite) Iease.. vv vt vt vh L he e v e e e eeiee e e e e e e e s 24

Mosher, Mr.—moulding sand deposits.. .. J. . .. oL ces e e e sl 68

Mouldmg sand: character of 'dePOSIS .. v .. v v v th b iu be be ed e e e e e s 68
o deposits TWastern Canada.. .. v. vt veir ee ee ve eh e e e eeeee . 66

“ o TMOLES OIlus wv 'ty sa vy ve wn th me ce e ne e e ed e et e ee e e e .66

“ o See Silica, o o . ) :
Moyer'Veteranpyl'ltecla-im..\....;’“..‘,...,....'-...é_.........‘;.......... . 45

Mudge, J. Do—DFrite DPIOSDECE. . vh vt v v e ve v et T e et vt e ve e e e e 33
Murray, Peter: discovery of salt on farm of.. /. o, .V o 0 v iy v v e e e

N o ’ . . .

Nelson, Olie: pyr1tescl'mns...........;........‘........‘.........‘..... © 85

Net islanid: pyrites deposits..... .. .. RN e e e e e e b e e e e ve e 30

Nett lake: molybdenite ore Trom tested. . v, ov Vv vt vi vt ve e eh b e e e e e e 120
New Brunswick oil shales. See Albert oil shfﬂes o . S

¢ - Hazelton Gold Cobalt Mines, Ltd.—molybdenite ore tested.. .. R T £ 3

“  Quebec Gr:mhlte Co.—graphite concentrates submitted for test. S v e e e o127
“ Rossmolybdemteore EESEBA . . vh ev teeh e e ee en ee ek e ae e e e eene e 109

i



SUMMARY REPORT

SESSIONAL PAPER No. 26a

Nickel: Maisonville townshiD .. .. . vu 0 vt L vt vt tr ee e e e e e el

“ Timagami district.. .. .. .. 0 0 o0 e v e e e e e e e e e e e

* Jake iron range.. .. .. +v v cv th ae en ee e ee o es o ee e ee ee e e
“ OMININE CO.v vh v i v e e b e e e e e e e e e e e e

“ BT £ 2. 11 T X
Nicolls, J. H. H.—work of .. .. .. .. .0 c0 oh o vh v v e i v it v v vt e e e 86
Nicu steel: investigation.. .. .. .. .. o0 o0 o0 t0 th il il i e e e e e e e
Nicuso syndicate claims.. ., . - 3 P 1.1

Norman township: pymtes dep051ts 1 e 94 wa %o e o9 8e we 24 we ss se o
Northland Mining Co... .. .., b b e emi e ee e ee e e e e ke e e e

e pymtesmine S 4s 44 44 te as se e ee eu ee ou sv ST se s ee sa v se ws te s
"Northpines pyrite mine., .. .. .. oo vu vs v s bt te wh ve we ee s ee we s we we 4. .. 86, 87

North Twin island: pyrites on.. .. v, o0 oo L. v e ch vt te 1 o0 o4 20 ta on oo on

O’'Connor, Dan—pyrltesclmm b e 4e se se e er ew we e we e 4r ws o ae en 4

“ TJ— ¢
Olier, Alphonse mining property, Sudbmy distrlct e ee se se or a4 e e 4b e s
Oneida Lime Co... .. .. Ce w4 we se w4 se te we te s we as e
Ontario Marble Quarries, Ltd—-marble quarrles.. .. e ee es e s
Ore dressing and metallurgical division: report of G. C Mackenme.. o0 er de it e s
Otisse pyrite prospect.. .. .. .. «. .. ., I R I LTI

r

Parker, G, C.—report on use of bituminous sand.. .. .. e e e e e
Parsons, A. L.—pyrrhotite deposits, Lake of the Wo0ds.. .. «. vv vv v v ve vu o0 o

“ C. S.—resignation of .. .. . .
“ ‘W. ¥. C.—manganese ore submitted for test.. .. e e e e e .
Peerless Brick Co. of Ottawa.. ,. .. .. .

Picher, R. H—investigation work on road materlals. . e es se es 4s se eh o en s s
Pilgrim islands: quartzite ridges.., .. .. .. e e e
Platinum: assays of undertalken at Vancouver D

Porcupine area: pynites depositS.. .. .. .. ci vt i v i ch i e e e e e e e

Port Coldwell: pyrites Prospect. . «. o vv vv vh vt vt v e e e e e e e e
Potash, recovery of in cement plants.. .. .. .. .. oo oL L L0 e vl b ve ee ae e

Pottery materialS ,, .. .0 v cv e ve i e e e he e e e e e e e e e e e

Ptarmigan bay: pyrite deposits., .. .. e e e e re e e

Pugsley, Hon. W.—samples of 0il shales subm1tted for test e e e e e e

Pyrite ore: concentration tests on.. .. .. P

Pyntes Atikokan IrOn Tange .. .. v vt v th th ih te ee ee e e eh eh e e ee s
Conmee township .. .. v, o o0 o i L e i e s e e e e e e e

“ lnvestlgatlonsasto ..

“ ofAHARobmson

v iron and copper, Malsonvllletownshlp

“ Kowkash gold ared.. .o oo v v vi vh vh vt v vh h e e e e e e e
o« report of A, H, A, RODINSON .. v v vy vt v v er v te e e e e e e
. Steeprock IaKe, . v. vv v vv th th i e e e he e e e e e e e e
“ Strawhat lake.. .. .. oy o0 vh ih b v v e e e e

Pyn’hohte Atikokan ron Tange.. .. .. .. Y. th eh i eh v e e e e e e e
Boston township .. ... .. o v o b i el e e e e e e e e

‘ Conmee townshiD . .. .. o0 o0t i e i e i e e e e e e

¢ Dnghs‘hrlver‘.....................,.....‘.........,

‘“ examinations fOT. . .u .. «v vt vt e tu i e e e e e e e e

¢ Kowkask gold area.. .. .. . vu v vt tanie vh e ah e e e e e

“ Lake of the WOOdS. . v vv vt v ve vt wv e on e wn en e e

' Maisonville townshin,, .. vv v vv vu vh th b i v i e e e e e
“ Nickel 1aK@. . v0 ve v cr v vh ve vt th ee e e e e e e e e e
“ Norman township. . ., v o0 i vt e e e e e v e e e e e e
“ north shore Liake Superior.. .. .. .. .. .. v vv oo vv L %0 L L L,
“ POrCUPINe ATCa.. v v vv vs on Vo os te ee e ee e e e e e e e
“ Rush 1ake iron Yange,. .. .v vv vv 4 eh v ve v e e e ee e e
“ Sturgeon 1aKe area.. . v vv vv th te e eh ee e e e e e e e e
“ Timagami district.. .. .. .. .. .. . .. .. L. e e e ae e e
b township of Watten,. .. .. .. .. v e vh e, o e e
‘“ Vermilon 1ake.. «. o0 o0 oo oo vh ie v e v e A
Pyrolusite.. .. .. v vv vv vh v v be v i b e i S e e e e e e e

[ 5 g 1 1 = .;«..59,

Rae, Thos, H.~—graphite ore submitted for test.. .. .. .. .. .. o0 oo o0 vv vh o0 ou
Ralph, Mike: pyrite €laim .. ,, .. vt t0 tv v vh e ee e e e e e e e e e
Reinecke, Lo—gravelstested Dy.. .. o0 vv vt vt e bt e e e e i e e e e

samplesofB.‘C.clays..,.........,,.................,..

.

223

.. 89, 40

.. 16, 17

33. 34, 35

oo 44
.. 25, 26
o 39
.41, 42
.. 16, 17
- 37
.. 145

60, 61, 62



224 ) " AMINES BRANCH

'9 GEORGE

Reports, bulletins, ete., published:'list of .. .. .. . oo v ve ve oo
Research work of Mines Branch.. .. ..
Rib lake pyrites mine.. .. .. .. .. .. .
RO'Id \['1te1 ials D1v151on report.. .. .. ..

o
“ “

Robertson, D. and Co.—limestone an('l sml(’lst011e qndny. C ee we ed e ee s

Robmson, AHLA—investigation of pyutes resources .. e e e e s
‘ work of.. .

Rochon claims: pyrite and lpynhotite Lnlxe of the VVoods.. G e e s

Rossland molybdenite ore tested —~ .. .. v 0 v cv o0 0 o

Rossport (Lake Superior) pyrites dep051ts. ¢ e ea 1 ee

Rush lake iron range,. .. .. .. .. e eb te te a4 te 4% ee ae 4e a8 se aa s e aa

o o pyrites depostts.. .. ..~

‘Bt. Claire Gas Co.—test of Albert oil shales.. .. .. 4o .vv oo oo o0r oo o
Sabawe lale: iron ore, pyrite; pyrrhotite, etc atoy oo ol o 0 e
S'llt in Nova Scotm importance of discovexv Ch e e e e s
. L ITeber Cole.. ., v . ce v v v wn o

notes on dlscovely of.. .. .. .

“ rock: discovery at \I'llag'lsh B

“ to prevent fire checking in brick.. .. o cv v v% el v ve v vh e el
Sands and sandstones: investigation of.. .. .. v . . v 0 L

o o

work of.. ., AN
United States tests ceon e as me e ee we aa

.Sandstono Neéw Brunswick.. .. . S s ek e de t we EE ex ws ome ma ae

with high silica, coutent Ve as b eh an be e
“ ‘Wolfe River aistrict .. .. .. ..
Sdslﬂtchewan «Coal, Brick and Powex Co. —coal flom Shanﬂ mme tested

Scheelite concentrates tested.. ..-.. . P
‘Schist harbour: pyrites clmms Ve ne b he e e e e s
Schmidt pyrite claims.. . . v vv b v de i i e e e s
Schreiber : pynites prospects.. .. .. vv o vl Ll il 0o
Shale deposits for brick making.. .. .. v v ve e e e wn ..
Shoal lake: pyrrhotite deposxts.. T T
Shotwell, J. 8, Ge—WOTKR Of % vv vh v v vv v v s e e e e s e e
Shutt, Dr, I, T.-—analysis of brine.. .. .. .. . .
Smca and moulding sand resources of eastern Cmnd"» L IIeber Coie N
brick: operations of Dominion Iron and Steel Co. .. .. .. .. .. .
“ deposits In Nova Scoti.. oo v v vn vi v vn e v e e e e
L Y 3 1 =+ 3 O O S T T T T
“  for pottery use. . N
o uses of.
Silver: assocnted thh molybdemte o!e fxom Ne\v I—Lwelton
o Tlkeda DAY COPPELr OI'€. v 4w v vy o4 o 4s be or te ba se oa

D I R

“ mcluslonsofmdolomlte......
Smith-Travers-Laforest PYIites ProsPect.. vv vv’vv v vu ve ve ce v ve e en uy

© Smith, W. E—iron claims.. .. ,. .. .. .. .. o
:Spence, H. S.—egraphite mvestlgatlon Ph o eu eb uh e ba b ae ee ee ae e s
s report onn graphite.. «. oo v UL Ll v ee i e e e et

. Standard Crushed Stone Co.—limestone quarry.

Stansfield, Edgar: report chemical laboratoxy, fuél testmg St'ltloll. . ". ' e
Steeprochlake pyrites deposits.. .. .. ., O
Stewart, Miss D, M,—index of metallmgxcal occuxreuces Ve e e e e e e

Stranfllnn C.B.—prospecting for pyrites .. . ot c. v v v e eh e e

. pyrites operations.. .. .. v o0 0L v e e ve e we e
Stra.what lake: pyrite deposits., .. v vv v v vl o v e e e
Sturgeon lake pyrites.. ... e e e e e e et e ae e e
‘Sudbury distuct~pyr1te§cmms e e et e e e e te ea e e e s

Sulphur: Hearst townshiD.. oo o0 v v vn v vn v v v ve e e e e e

o possibxhtlesAtxkokan.. P
u . Nxclxellalxe,...........:..V............

RUSH 1AKE.: . v vy vv v on 0r ae o v ve dn aa s
(Steeprock lake.. .. .., .. .. .
Timagami dxstmct

o : S T N
_Tar results—hgmtec’ubommtwn R T T T T T I T T
Tindall pyrite claims .. .. .. ..

Titanic Iron Co.~—limenite submltted £01 test.

‘Sauvalle, Marc: llst of reports, bulletins, etc, pubhshed G e e e e e s

Sulphur]al\epymtespxospect e e e e b e e e et wa e e e e e

Titaniferous iron.ore: samples tested.. .. .. : [

Tivani Blectric Steel Co. —feno-molybdenum sla"' subn11tted fox test ..
Turgeon, O.—manganese ore submitted for test.. .. .. v. .. .. Ve e e
Tysth Robert; Hmekiln .. oo oo vl i i co e e

V, A. 1919,

Page
218

42
169

171
55
i3
29

118

25

&9

14

166
104

108
144
138
145

48



SUMMARY REPORT _ - ws
SESSIONAL PAPER No. 26a

Pace

Vermilion lake: pyrite deDOSitS. . .. v cv vt ve th b th dh e e e e e e s e e e 36
Volecanic ash: character, uses, €fC... +. .. c. vt o0 L. ch su e e baiie sa ee e e e e 161

-~ W -
Wait, T. G.—report of Chemistry division.. .. .. .. ot v vu ve cv v au on ve we oo o o 201

~Wash oils: tests of.. .. e us 86
Wallace,.TA~pyr1tec1a1ms.......'..'...,........,.‘...............17;18
“ rétort, description of,, .. 76
“ “ testofAlbertshaIesan - P T 5
‘Wallich, Chas J—g‘oldquartzsubmittedfortest 132
West Dominion ‘Collieries: lignite samples test.. .. .. . cv v v vt ve vt vr ve ve e e 94

West Hawk Jake: pyrrhotite deposits.. .. .. «. oo v vh v vt v te tr v te eu ee ae e 28
Whelan and‘Crosspyz‘ltesproperty te et es e e ee ae et bs te e as ee e e b b e 14

“ pyrites prospect.. .., .. 42
Whitefish 1aKe: DYTIteS. v v vv vv vi vt s be oe to be b e e e se e e saee e e b 39

‘Willet lake : pyrite deposit.. .. .. .. " . 40
Williams and Ruffner : molybdenite ore sent for test R B X
Wllson, Dr., A. W. G—investigations as to recovery of potash from cement works .. J12
‘“ PEDOTE. v v v es ov o0 b b ah ee e e e e e e ee ae e e 12

“ “ workof 8

“ Dr—-zinc.—leadoresubmlttedjfortest 126
Winger, S, W.—sandstone beds onn £arm 0f.. .. .. v v v vh v te be st e se we v ae 54
Wolfe River district: decorative building st-ones et ee e e e e e e e ae e e 69
‘Woman River iron range.. . 25
Wood Molybdemte Co. —molybdemte ‘ore submltted for test e e e e e e e 145

tailing submitted: for test e he e e e e e 136 141
Y

Yukon: scheelite concentration from EOSEEA. o oo ve e e e e ee e e ek e e e en e 135
Z . N

Zineblende, RushLakexronrange \, 26'_

Sudbury distriet.. .. . 36

-« lead ore from Carmacks tested.. .. T o TP b1
14

26a—15 ' ' f




