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To His Excellency The Duke of Devonshire, K.G., P.C., G.C.M.G., G.C.V.0., etc.,”
etc., Governor General and Commander in Chief of the Dominion of Canada.

May 1 Prease Your EXCELLENOY,—

The undersigned has the honour to lay before Your Excellency, in compliance
with 6-7 Edward VII, chapter 29, section 18, Summary Report of the work of the
Mines Branch of the Department of Mines during the calendar year ending December
31, 1917, ) . :

- MARTIN BURRELL,
Minister of Mines.
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Ton. MarTiN BURRELL,
Minister 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 calend'u' year
ending December 31, 1917.

- T am, sir, your obedient servant

_ R. G. MoOONNELL,
Co R ' Deputy Minister
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SUMMARY REPORT
OF THIR

MINES BRANCH OF THE DEPARTMENT OF MINES FOR THE CALENDAR
YEAR ENDING DECEMBER 31, 1917,

INTRODUCTORY.

The increased. development in, the mining industry of the Dominion during the
year 1917—attributed, for the most part, to the Turopean war—added materially to
the special work and activities of] the various divisions of the Mines Branch. The
unusual trade demand for minerals, both metallic and non-metallie, caused consider-
able stir among mining companies, prospectors, and others, more or less intevested
in the general mining industry of the couiitry. This resulted in numerous inquiries
at the Mines Branch as to possibilities in fields already investigated; and in many
applications for expert technical advice with regard to the character and commercial
value of minerals discovered; or with reference to the problems and difficult condi-
tions encountered in manufacturing processes, or in connexion with promising mineral
and fuel lands opened out.

The general operations of the Mines Branch counsisted in the field investigation
of certain metallic and non-metallic mineral occurrences, including iron ore deposits,

-and particular limestone, sand, and clay areds; while the essentially practical work

of the branch consisted in the testing of ores, metals, fuels, oils, and gases, and the
examination and determination of mineral specimens, all conducted in the various
physical and chemical laboratories and testing plants at Ottawa. In addition to this
technical work, statlstlcs relative to mineral produetion in Oanada were collected, and
duly published.

The concentration .of molybdenite ores—undertaken in 1917, for the Imperial
Munitions Board—was continued; as also was the analysis of ﬁerlo s1hcon shipments
made on behalf of the War Purchasmg Commission.

In view of the active movement in the western provinces for better highways,
Mxr. G. C. Parker, of the Department of Public Highways, Toronto, was commissioned
by the Mines Branch to make an investigation of the bituminous sands of Alberta,
in order to ascertain their adaptability for su1facmg country roads. A report embody-
ing the result of this investigation will, it is expected, be ready for publication early
next season.

During the year the usual statistical reports, together with several technieal
reports of special importance, were issued; reference to which, and to the speecific
work undertaken by the different officers of the staff, will be found in subsequent
sections of this annual summary report.

; ORE DRESSING AND METALLURGICAL DIVISION.

The work of this Division during the year was, for the most part, confined to
investigation of minerals needed for war purposes. The concentration of molybdenite
ores on a commercial scale, begun the previous season, was contintied; so great being
the demand by munition authorities for molybdenum that the Ore Dressing Laboratory
was operated to its full capamty, and a gTeat part of the time three shifts were being
worked. -

Furthermore, the laboratory undertook for the Tmperml Munitions Board the
sampling and assaying of ferro-molybdenum. In addition, other classes of ores were
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received and tested, the results of which are given in the reports submitted herein by
officers of the Division.

FUELS AND FUEL TESTING.

The work carried out during the season of 1917 by the Division of Fuels and Fuel
Testing consisted, in part, of the continuation of large scale tests in connexion with
coals from the Province of Alberta. Examination was made of several peat bogs; and
the chemical laboratories were fu]]y occupied. with analyses of oils, gases, coals, peat,
and mine air.

The investigation begun the previous year relatlve to the carbonization and
briquetting of our Western lignites was continued; and arrangements were made for-
the examination of distillate oils, with a view to determining theu' use in internal
combustion engines.

CHEMICAT, LABORATORIES. -

The several chemical laboratories of the Mines Branch have, during the year, been
engaged to their full capacity. The work undertaken has, as usual, been of a diverse
character. In addition to the analyses of current samples of metalliferous ores and .
non-metalliferous minerals received from several officials of the Department, and from
outside sources, partieul:uj attention has been given to the examination of war materials.
In this connexion, mention might be made of the analysis of ferro-silicon for the War
Purchasing Commission; the testing of oils for the Militia Department; fuels for the
Public Works Department and the Fuel Controller; together with chemical work
necessary in connexion with investigation undertaken by our Ore Dressing and Metal-
lurgical Division for the Imperial Munitions Board and the Canadian Munitions
Resourcés Commission.

Reference to the specific work accomplished in the various laboratories of the
Mines Branch is to be found in succeeding parts of this report. -

IRON-ORE DEPOSITS.

During the field season of 1917, Mr.- A, H. A, Robinson—-in"eharge of a party,
made an examination of a number of reported iron ore occurrences .in the Rainy
River district, Ontario.

Further reference to the work aeeomphshed is to be found on page 11.

INVESTIGATION OF LIMES’I\O-NIES.

During the field season, the investigation in connexion with: limestones—in 1916
—was resumed by Mr. Howells Fréchette. Activities were confined to the Province of
. Ontario, where important limestone areas were examined and samples taken. These
were subsequently analysed in the laboratories of the Mines Branch. .

On page 28 will be found a p1el1mma1y report of the work aecomphshed by the
officer in-charge :

INVESTIGATION OF THE GRAPHITE INDUSTRY.

Owing to curtailment of the foreign supply of graphite, there is a great demand
for the Canadian product, the bulk of which finds a market in the United States..

Notwithstanding this condition, Canadian production has not been able to meet
the demand. In view of this fact, Mr. H. S. Spence was commissioned to make an
investigation as to the causes of laxity in the trade, and to suggest ways and means
which would lead to an increased activity in the graphite industry.
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INVESTIGATION OF THE SANDS AND SANDSTONES OF CANADA,

The field work in connexion -with this investigation during’ the season of 1917,
consisted, in part, of the examination of dertain deposits in eastern Canada, the
product of which was reported to be suited for use as pulpstones. ‘Samples were
obtained and tests made thereon, the results of which were so encouraging that it
may be said that a Canadian stone may be had that compares favourably with that
imported; a bulletin dealing especially with this investigation was, published and may
be had on application. Examination was also made of sand and sandstone deposits in
Ontario, and certain special areas-in Quebec, and the samples taken are now being
tested in the Mines Branch Laboratories. This work is to be continued during the
coming field season, when it is expected that enough data ‘will be available to enable
.complete reports on silica and on the foundry moulding gands of Canada to be issued.

METALLIFEROUS MINES DIVISION.

The developments arising out of the great war have made it necessary for the
department to widen the scope of its work of securing information with respect to
Oanada’s mineral resources and their utilization. The great importance of chemical
manufacturmg' has been made patent to every one during the last two years, and many
inquiries received in the department made it desirable to secure specific information as
to the development of chemical manufacturing in Canada. Dr, A. W. G. Wilson was
instructed to make a preliminary investigation of this field in the summer of 1916; and
the work was begun late in the fall of that year, and continued during the first seven
months of 1917. TIn the course of the investigation, all the principal cities and the .
more important towns in all the provinces of Canada were visited, with a view to ascer-
taining the number and variety of the chemical manufacturing industries established
throughout the country. Inquiries were instituted to ascertain the source of the
raw materials required, and the markets in which the finished products were distributed
under normal conditions. The information obtained has already been of value in
enabling the department to furnish information in response to a number of inguiries
for specific materials or produects.

A report on the chemical industries of Canada and their relation to the mineral
industry, is in course of preparation. In this report, particular attention will be given
to the snbject of markets for Canadian mineral and chemical produects, and to the pos-
gibility of substituting home products, of mineral origin, for foreign .materials now
imported.

Dr. Wilson was in attendance at the chemical exhibition in New York dunng the
week of September 24, for the purpose of studying the exhibits, and for acquiring,
information that might be of advantage to the department, or helpful in the prepara-
tion of the abové-mentioned report.

In October, Dr, Wilson was sent to St. Louis to attend a conference of the War
Minerals Committee of the United States, The situation with respect to the sulphur
supply, and the possibility of producing additional quantities of pyrites for the United
States market, were the topics of discussion of most importance to Canada.

DIVISION OF MINERAL RESOURCES AND STATISTICS.

In the work of this division, a feature of special interest during the past two
years has been the inauguration of a more frequent collection of productlon statistics
than the annual record. Monthly records of production of coal, coke, pig-iron, steel
ingots, asbestos, and pyrites ore have been collected during 1917; and these records
have proved to be of the utmost value at the present time, flirmshmg, a8 they do, a
continuous and up-to-date record of the progress of these industries, and of the quan-
tities of materials available.
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During the year under review, there were completed fior publication, six separate
reports on mineral production; and seven separate lists of mine and quarry operators;
besides a number of special bulletins and press notices, dealing with the interim
statxstxcs of production, referred to above.

Arrangements have been made with the Census Office of the Department of
Trade and Commerce whereby that office shall accept as census records the statistics
of “mineral production collected by the Department of Mines; and for this purpose,
the Chief of the Division of Mineral Resources and Statisties has been appointed, by
Order in Council, as a special agent of the census. Unnecessary departmental dupli-
cation of inquiry will thus be avoided.

The preliminary report on mineral production shows the rapid growth and .
development of the mineral industry in Canada, and the extent to which Canada has
been able to contribute of her mineral resources both to the prosecution of the war
and to the country’s industrial progress.

CERAMIC DIVISION.

The work of this division consists in the investigation and examination of the
clay and the shale resources of the Dominion. During the year, numerous samples,
collected in the ficld, or submitted by outside parties, were tested and reported upon,
Several field trips were undertaken to examine the clay deposits of eastern Ontario;
and special attention was given to the location of high-grade clays, owing to the great
demand for these requisites in the paper industry, at the present time, and for metal- -
hirgieal purposes. In another part of this report, Mr. J. Keele, Clnef I‘nmnem of
the Division, presents the result of the season’s work. . N

ROAD MATERIALS DIVISION

In the Summary Report for 1916, reasons were given for the establishment of a.
road materials division. The work of examining suitable” road materials along
important existing and proposed new thhways was undertaken by several field parties:
samples being procured, and forwarded to the Mines Branch laboratory, to be tested.
In addition to this work, samples from several Provineial Highway organizations were
received and reported upon. A full account of the investigations, and the results of
tests made, are given in another section of this report.

TECIINICAT LIBRARY.

The Techuieal Library of the Mines Brancli has grown to such an e\(tent during
1917, that the shelving capacity has been enlarged by 25 per cent.
Additions were made to the Library by gifts from Geologieal Surveys and cognate

-departments—0683 Government documents; from Scientifie and Technical Societies—

260 Bulletins, Proceedings, and Transactions; and by private gifts, 34 volumes.

Additions by purchase, 118 volumes; and 91 volumes have been bound. _

The services of the Library have been placed at the disposal of the various
Munitions Boards; and for the especial benefit of these Boards, a number of new
exchanges, which are entirely dedicated to war W01k, have been inaugurated with
Technieal Societies.

* L‘UGE\TD HAANEL,
: Director.
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INVESTIGATION OF IRON ORES.
A, H. A, RoBiNsoN.

~ The field season of 1917 was devoted to the investigation of a number of reported
occurrences of iron ore in that part of the Rainy River district lying just east of
Rainy lake, Ontario. Magnetometric and topographical surveys were made covering
. a length of about 234 miles along a zone of titaniferous iron-bearing rocks that -occur
- to the north of Seine bay, Rainy lake, and to the northwest of Bad Vermilion lake.
This ore-bearing belt has a total length of about 14 miles. The portion of it chosen for
mapping this season, is that.which crosses mining locations AL25, AL26, AL27, AL28,
and AL29, near the middle of the range and lying between the east end of Seine bay
and the southwest corner of Bad Vermilion lake. This section is, for the most part,
heavily drift covered, and shows few outcrops. A magnetometric survey of it, there-
fore, adds more to our information concerning the range, as a whole, than would one
where natural outerops and exposures give, at least, a general idea of the extent and
distribytion of the ore-bodies. With the time and means at our disposal, a magnetic
survey of the whole 14 miles would have been impossible this season.

In addition to the magnetic survey of the titaniferous magnetite deposits between
Seine bay and Bad Vermilion lake—which occupied most of, the summer—visits were
made to a number of places along the line of the Canadian Northern railway between

" La Seine station and Fort Frances, at which, at various times, iron ore has been
reported to oceur; but no deposits that showed promise of being of economic value as
sources of iron ore were seen at any of them. There is, however, a belt of rusty iron-
stained rock, presumably belonging to the Keewatin iron formation, that can be traced
more or less continuously along close to the railway from near Nickel Lake siding to
Rocky Inlet, and beyond. Associated with this belt of rusty gossan-bearing rocks are
deposits of iron pyrites and pyrrhotite, some of which might, if explored, prove valu-
able for their sulphur contents. A little prospecting has been done on a showing of

- iron pyrites on the south shore of Nickel lake, and, also, on deposits of pyrite and
pyrrhotite that occur on the west side of Rocky Inlet, a little to the north of the rail-
'way. Not enough work has been done on any of them, however, to show whether or
not they are extensive enough to be workable,

Grateful acknowledgment is due to Dr. W, L. Goodwin, of Queen’s University,
Kingston, for much valuable information and assistance rendered in conmexion with
the work on the Seine Bay titaniferous iron range. Mr. Gordon G. Vincent, and
Mr. Gilbert C. Monture, acted as assistants throughout the season, and performed
theﬁr duties in a highly satisfactory manner. .

N . , .
THE TITANIFEROUS MAGNETITE DEPOSITS OF SEINE BAY AND BAD VERMILION LAKE.

Location and Topography.

What may for convenience be called the Seine Bay iron range, is a belt of basie
igneous rocks associated with which are numerous deposits of titaniferous magnetite.
It has a total length of about 14 miles, Starting on the south shore of the peninsula
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between the two arms of Rainy lake, known respectively, as Swell and Seine bays, at
a point half a mile east of Wind bay, it extends northeasterly in a gently curving
line along the north side of Seine bay, and the northwesterly shore of Bad Vermilion
lake to a point about two-thirds the way up the latter. It crosses, in its course from
west to east, the following mining locations: 218X, 170P, 171P, 181P, 182P, 183P,
215X, 216X, 217X, 218X, AL33, AL32, AL31, AL30, AL29, AL28, AL27, AL26, AL95,
AT24, AT.28, AT16, AL17, AT18, AL19, AT20, AL21, AT22, and ITP96. (See sketch
map.)

Emerging from the water of the bay on 213X the outcrops of the iron range,
on passing inland, rise to an elevation of between 100 and 200 feet above Seine bay,
ie, to between 1,200 and 1,300 feet above sea-level, and continuing for the most .
part at about this general elevation, follow along on the southerly slope
of the rocky hills that bound the valley of Seine bay and Bad Vermilion lake on
the north and northwest. With the exception of 2 miles between the east end of
Seine bay and the southwest corner of Bad Vermilion lake, the range runs at no place
very far from the shores of either one or the other of these two bodies of water. North
of Seine bay its distance from the shore is probably never gleziter than half a mile;
along Bad Vermilion lake it follows the shore more closely, coming down at some
points, almost to the water’s edge. .

Means of Access.

The easterly h'ﬂf of -the range may be most convemently reached from Mine
Centre, a station on the Canadian Noxthern railway between Port Arthur and Win-
nipeg. A good wagon road about a mile in length leads from Mine Centre to Bad
Vermilion lake where canoe or launch.can be taken to within a short distance of the
outerops along the shore, or to the southwest corner of the lake whence a trail leading
to Seine bay follows just south of the range nearly all the way.

The western part of the iron range is most readily accessible by way of Seine bay,
from the north shore of which old lumbering roads can be followed inland to the out- -
crops at several points. Seine-bay itself can be veached either from Mine Centre by
the camoe route through Bad Vermilion lake, or by a longer but less laborious route
from Fort Frances across the southern end of Rainy lake by gasohne launch. '‘The
distance from Fort Frances to the extreme western outcrops of the iron range on 213X
-is about 20 miles. Other short and easy routes to this end of the range would be by
canoe ox launch from Bear’siPass or Rocky Inlet stations on the Canadian Northern

railway.
' Geological Features.

The magnetite deposits are found in a belt of greenstones, gabbro, and various
green schists, that lies sandwiched in between a belt of granite on the north and one
of anorthosite on the south. The rocks most intimately associated with the ore-bodies
are a very dark, rather coarsely granular; hornblende gabbro—partly massive and
partly schistose—and green schist possibly derived from the gabbro by shearing and
metamorphism,

) The greenstones, schists, gabbro, and anorthosite—the lagt two probably differen-

tiation products of a common magma—have all been classified as Keewatin.  The
gabbro and anorthosite, though they have been included with the Keewatin, are of
later age than the other rocks mentioned above as belonging to that geological period,
and were injected into the series in the form of sills or laccolithie lenses before its
chief deformation and metamorphism took place. They thus partake of the structural
features of the Keewatin, So far as is known they are confined to. the Keewatin areas.
The granite is intrusive into all the above-mentioned Keewatm rocks, and has been
classified with the Laurentmn 1 .

1% The Archzan Geology of Rainy Lake Re-Studied,” by Andrew C. Lawson, Geol. Surv.,
Can., No. 24, Geological Series.
AN N
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Fig. 1.—Sketch map, Seine Bay titaniferous iron range, Rainy River district, Ont.
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The belt of granite already noted as lying to the north of the iron-bearing belt,
extends- much farther towards the northeast than it is shown on Lawson’s map, and
is to be found within a short distance of the iron range throughout the whole 14

.miles the latter has been traced (see accompanying sketch map). A few small granite

dikes, probably apophyses of the main body to the north occur in places penetrating
the iron-bearing rocks—usually along planes parallel to their schistosity.

The ore-bodies, like most titaniferous magnetites, are believed to be of igneous
origin, and to have been derived from the same magma as the anorthosite and gabbro
by a process of segregatlon They occur as flattened lenses standing on edge with
their longer axes in a vertical plane parallel to the planes of schistosity in the-sur-
rounding rocks. Their present shape is probably due to squeezing, during shearing.
and metamorphism subsequent to their deposition.

Developmend. ‘

. Though these magnetite deposits have been known for some considerable time,

. and mining locations were first taken upon them a number of years ago, they have,

on account of their high titanium content, not attracted as much attention as would
otherwise probably have been the case, and comparatively little exploratory work has
been done on them. Some trenching and diamond drilling was done north of Seine bay;

- on locations 181P, 182P, and 183P, by a Mr. Hunter, of Duluth,in 1911, and in 1917

gix diamond drill holes were put down under the supervision of Dr. W. L. Goodwin, of
Queen’s University, on mining locations AL19, AT17, AL24, AT26, AT28, and AL29,
respectively, at the Bad Vermilion end of the range. There is also an old prospecting
shaft, or pit, now full of water where the range outerops on the shore of Seine bay,

.on location 218X, The trenches, dug in 1911, have now, for the most part, fallen in,

and at the present time, outside the natural exposures that are fairly numerous on
some parts of it, little of interest is to be seen on the range.

The records of the drill holes put down in 1917 by Dr. Goodwin have been kindly
supplied by him for publication, and will be found tabulated below. “The Analysis
number refers to the Table of Analyses given farther on.

Diamond Drill Hole No. 3.

Location—On the south half of mining claim AT.19.
Direction—Northwesterly, at right angles to the ore-body.

Angle of hole—53°

Llevation of collar of hole —Approximately 1,160 (sea-level datum).
Elevation of bottom of hole—Approximately 1,085 (sea—level datum),
Vertical deptk of hole—95 feet.

: Horizontal
Depth. Material drilled through. Width Analysis
- of Ore. No.
Feet. Feet. -
0:0- 18:0[Gabbro.....vvvevii i ien e e e
1840~ 18+5|Green SChiSt. . uuueririe e e
185 21 BIMagnetite. . .vverrn e i iine e e e 1-8

21-5- 22:7|Green SChist. ... .\veu it e i e s
297 20 0| Magnetite. ...vveerivre s i e e
29-0- 86-0|Green schist with disseminated magnetite...........coveivreer]oeiirneernnifoeernnnnnn.
86+0- 88-0/Magnetite, .. .....ve.eieieiiiiiiii i 1-2
88-0- 96-0{Green schist with a little magnetite..... D
96-0~ 99-0|Magnetite—6" of caleite. .
99.0-101-5|Low grade magnetite, .
101-5-103-0{Quartz and schist.....
103:0-110-0/Low grado magnetite. . vees P

]1310ci0—1 19-0]Green BERIBE. . .o ovvt et e e,
tnd. .
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Diamond Drill Hole No. 2.

Location—At the water’s edge, mear the south boundar ry, on AL17; three-
quarters of a mile S.W. of Hole No. 8.
Direction of hole—Northwesterly at right angles to ore-body.
Angle of hole—45° _
Elevation of collar of hole—Approximately 1,123 (sea-level datum).
Elevation of bottom of hole—Approximately 869 (sea-level datum).
i .
Vertical depth of hole—254 feet.
w
Horizontal
Depth Material drilled through. Width Analysis
, of Ore. No.
~
“Teet. C Feet
100- 4 B[CaSIng. .ot i et i e i e N
4.5- 115 Mngnetlte ....................................... 5.0
11-5- 12-0[Schist. . i S
12-0~ 23:0 i PN . 8.0
23.0- 45-5 thsomemagnetite............0 .. oo T
45.5- 48-0/Magnetite. ...oove it e 1.8
48.0- 56-0]Greenstone with a little magnetite and caleite............ooooi et
560~ 66-0[Grey SChigt, ... . 0 ov it i s e n e
66-0-120-0|Green schist with some magnetite, pyrite and stringers of caleite.]............
120-0-126-0|Green schist with a little magnetite,.............. 0.0 U
126+ 0-137 0] M AgNEtite, . vt et et ce e e 80 *14
137.0-163-0|Green schist—Stringers of caleite and quartz...... N FO R
163:0-105 -5 Magnetite, ...cooo e e e e e e s
166-5-167-0| Green schist..........
167:0-172-0/Magnetite...............
172-0-178:0]Green schist............
178-0-186-0)Magnetite............. ...
186.0-191-0|Low grade magnetite
191.0-207-0/Green sehist. .. c.. ..o i
207.0-359-0|Gabbro with disseminated magnetite.......ocovviiiiiiiiiiiiii o e *15

End.
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Diamond Drill Hole No. 4.

15

Location.—Ag foot of cliff, near the centre of AL24; three-quarters of a mile
S.W. of Hole No. 2. '

Direction of hole.—Nofthwester]y, at right angles to ore-body.

Angle of hole—40°:
Elevation of collar of hole—Approximately 1,180 (sea-level datum).

Elevation of bottom of hole—Approximately 882 (sea-level datum).
Vertical depth of hole.—248 feet. v

Depth

Material drilled through.

Horizontal
Width
of Ore.

-

Analysis

0.

)

Feet.
0-0- 4

P

<

£
N=RRR =R

Y

o]

=1

§

o
QOQOQOOOOO

" 51.0- 64-
64-0-126-
126-0-142-
142.0-151-
151-0-157-
157-0-162-
162-0-169-

COM

169-0-210-5|Gabb

210:5-214-0
214.0-226-0
226-0-252-0
252-0-256-0
256-0-266- 0
266-0-277-0,
277-0-279-0
279-0-282-0
282-0-343-0
343-0-344-0
344-0-351-0
351-0-366-0

366-0-386-0)
End.

Gabbro schlsb—three small gramto d1kos.... ..... R
Granite.,.....oovee) e
Green schist.
Granite......................
Gabbro—small granite dlkes
Green schist.,...........
Schist and gabbro......
Green schist—some pyrlt
Gabbro—some magnetlte and pynte
Green schlst

GabbIO.. . ..ot ie e
Green schist—bands of dlssemmated magnetites
Green schist...........
Low grade magnetite
Magnetite—with white mmeral
Green schist,..........
Low grade magnetite
Green schist—some magnetite and pyrite.
Magnetite.....oovv i,
Hard greenstone somewhat schistified
Magnetite,........cocoeviinnnnan.,
Gabbro with disseminated magnetlte ...........
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* ‘Diamond Drill Hole No. 5.
.. Location.—Near west boundary of AT26; about three-quarters of a mile S W. of
Hole No. 4.
Direction of hole—N. 37° W,
Angle of hole—45°
Blevation of collar of hole. 1,187 (sea-level datum)
Blevation of bottom of hole—0681. (sea-level datum).
Vertical depth of fwle.—506 feet,

Horizontal

" Depth. : "Material drilled through. - Width Analysis
. ) - of Ore. , 0,

Tect. ’ Co ’ t . . Teet.

0:0-174-0 Gabbro and green sclust with some ma“neute and pyute ...... B
174-0-225- 0Gabbrow1ﬁhallttlepyrlte...................................,..
225:0-247 « 0 161} £ A A Ay P N
247-0-206- 5|Magnetite—6" of quartz and 3" of sclust .............. e 140 *16
266-5-268- 5/ Low grade magnetite. ..o e 1-5
268+5-800-0|Schist with a little disseminated magnetite...... R P
300-0-305-0{Quartz and green sehist, ....oovveviiiiiiiiiiin R PO
305+0-308-0|Low grade ln{lﬂ‘llc“/lteu...““ e e voof . 2:1
308-0-311-0|Quartz and green schist. . e .
311-0-314.0|Low grade magnetite............ooviivee, .
314-0-333-0jGreen sehist. ..o v veeriiiner i PSS S PSP .
333:0-340-0[Magnetite......coovvveniiny 5-0
340-0-344.0|Good low grade MAENEEIE0. e vt vaes ittt i e 2.8 -
844.0-420-0|Gabbro with disseminated maffnetxto. .................... PN
420-0-430- 0 Schist with some pyrrhotite, ohaleopynte and magnetite... .....[..... e
430-0-437.5|Magnetite with some pyrrhotite, cha]copyute and pynte. U, 53 -
437-5440.0{Green SChIS. ..o vuerire i i e s : :
440-0-457.0[Magnetite with a little pyrite in ﬁssuxes s )
457-0-470-0)Green Sehist. .. o vr vttt cir ittt it
4700472 0] Magnetite, cvvvr e e et i i e e
472-0-500-0] Green schist. ... .
B500-0-502: O M agnetitee . e cvan vt riies st ieatitirainicirerissairersianne
502-0-515-0|Gabbro and green sehxst caarying some marrnetlte and pynte
516:0-516-0/Magnetite..ooovivieiivii i iiieiiiian e
6510-0-530-0{Green schist carrying some magnetite..
530 0-532+ B[ MAGNEHIEO . v v v v v veeve st ieteeneniineree e i .
532-0-543 0|Gabbro carr ying some magnetite and pyrite.....cooooiiiiiiiin,
548+ 0-B06: 0] M LanCtItO. oo eree s et vre sttt ey . 1-6 *18
%360-10—716 0 Dn.rk gabbm with disseminated magnetlte - P P ’ .

tnd. - . .

-

17
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])ia,mond Dr1]11 Hole No. 6.

17

Locatwn.—On AT28, 300 feet west of the east boundary, about ﬁve-elghths of a

mlle S.W. of Hole No. 5

Dwectwn of hole—N. 19° &

Angle

of hole—~55°. ) ~

Hlevation of collar of hole—1,230 (sea-level datum).
Llevation of bottom of hole—837 (sea-level datum). -
" Vertical depth of hole—393 feet.

Depth.

Material drilled through.

.

Horizontal.

Width
of Ore.

Feect.
0-0- 40-0

. 40-0-180-0

180-0-191-0
191-0-266-0
' 266-0-270:0
270-0-280-0
280-0-288-0
288-0-288-7
288-7-290-0
290-0-292-0
292-0-320-0
320-0-399-0
399-0-406-5
406-5-415-0
415-0-419-5
419-5-422-0
422-0-424-0
424.0-429.0
429.0-442-0
442.0-443-0
443-0-458-0
458-0-480-0

Coarse gabbro with a little magnetite and pyrite—stringers with|

Harg ﬁne—gramed gapbro carrying magnetite, pyrite and epidote.
Schist with 8" of pyrite and QUATEZ. o et
Hard fine-grained gabbro carrying epidote and a llttle magnetite.
Greenschist.........oovvenninn...,
Gabbro with some magnetite and p
Green schist.,...............
Magnetite. .
Green schist
Light coloured sch
Green schist
Gabbro schist with some magnetite and pyrite.
Magnetite,.......c.covnnn.
Green schist with bands of de

Schist carrying magnetite and a little pyrrhotit
Magnetite...........
Low grade magnetite
Green schist....... .
Low grade magnetite................ oo iiiinniiiia..
Green schist with stringers of quartz and a little magnetite......

End.

Feet.

uartz, siderite, pyrrhotite and chalcopyrlte ................. ceen

Analysis
No.

*19
*20

262—2 . o .
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Diamond Drill Hole No. 7.

Location—On AT29, 150 fect west of the S/W. cormer of AL28; about half a
mile S.W. of Hole No. 6.

Direction of hole—N, 50° W.

Angle of hole—40°,

Elevation of collar of hole~—1,247 (seﬁ-level datum).
Elevation of bottom of Nole~—937 (sea-level datum).
Vertical 'clepth of hole—310 fect.

. . . ITorizontal
Depth. Material drilied through. Width Analysis
’ ' of Ore. No.

Feet. Teet.

0-0- 17-0|Coarse gabbro with a little magnetite....... ... .ooo it o
17-0- 48-0|Tinc-grained gabbro with a little magnetite and pyrite..... P P
48-0-108-0|Gabbro schist with a little magnetite.................ooo

108-0~171-0{ Anor thosite carrying a little pyrite,........ .

171:0-174.0|Schist, carrying magnetite and pyuhotlte
174-0-207 0| Anorthosite gradmg into gabbro schist. .
207 0-230- 0/ GADDIO. «u it it i ey
239.0-2790 (}:)‘bbn()1 sghisb—om‘rying some magnetite, pyrite, pyrrhotite and
1Y) 18 (03 TP N
279.0-306-0/ Hard green schist carrying magnetite and pyrite. I
. 306:0-322-0|Hard dark rock with much epidote......ovviiveniinioii i o
322.0-3500|Green schist with light coloured bands—carries some pyrite. ... .
350-0-355-0|Magnetite
355-0-360-0| Narrow 1))ands of magnetite and a light coloured
b0 L7 T
360.0-363-0] Green schist with light coloured bands. . .
363-0-368-0|Low grade magnetite—A little pyrite in cracks. el
368-0-371+0|Quartz vein with slderite. .. ..o vi. v eiet i it
371-0-394- 0/ Disseminated magnetite with small stringers of quartz, siderite
' FA TG 5 002 & 81 TN 17-6
394.0-416-0|Soft licht coloured schist..... O RN ..
410(-10—482~0 Dark gabbm schist with disseminated mawnemte ............................
End. )

*21
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Character of the Ove.

The ore may show any gradation between a gabbro carrying disseminated mag-
netite, and an almost pure magnetite carrying little or no gangue of ferro-magnesian
mmerals and feldspar The different grades may occur either in separate bodies, or all
may’ be found in a single deposit. The purer segregations are often bordered by
leaner material and may pass more or less 1mpercept1bly into a highly magnetltlc

gabbro; usually, however, the transition from ore to rock is rapid, and there is lttle
or no difficulty in fixing the line of demarcation even when the ore'is low grade and
the rock carries disseminated magnetite. Individual segregations are of all sizes and
are found as blebs, patches, bands, and elongated lenses through the iron-bearing rock.

The purer ore is generally massive, even when the enclogsing roclk is schistose;
schistosity in the ore is more pronounced in the lower grades carrying a considerable
amount of intermixed rock. The texture is medium to coarse-grained and fractured
surfaces show crystalline cleavage faces. The bluish tinge, said to be characteristic of
many titaniferous magnetites, was not noticed. Associated with the magnetite and
magnetitic gabbro quartz, calecite, siderite, pyrite, pyrrhotite, and ¢haleopyrite oceur in
small quantities, usually as the filling in minute eracks and fissures, A little epidote is
also found in places.

Analyses of a large number of samples show the best grade of ore to range from’
40 to 50 per cent in iron, with an average of about 46 per cent; titanium dioxide from
10.0 to 27.5 per cent, with an average of about 20 per cent—equivalent to about 12 per
cent titanium. Silica will average under 5 per cent, alumina about 2.8 per cent, lime
about 1 per cent, and magnesia 2.0 per cent. Phosphorus is low, generally under ¢-02

per cent. Sulphur also is low, but shows a shghtly higher average in the drill core

than in the outerop samples.

“The “low grade ore” carries, from 30 to 40 per cent of iron with an average of
about 13 per cent each of silica and oxide of titanium. The phogphorus, in contrast.
with that in the purer magnente, ig high—up to 2.4 per cent, and appears to vary,
loughly, inversely with the iron. '

Vanadium up to 1 per cent has been determined in specially selected samples.

The following table gives the compogition of a number of samples taken from

gurface exposures and diamond drill cores.

TABLE OF ANALYSES.

OurcrOP SAMPLES.

Analysis No. | Te. | 8i0: | TiO,| P. | . ., Analyst.

26-03| 0-05 | 0-05 Analyms furnished by Dr. W. L. Goodwin.
17-21{ 0-004| 0-121{H. A. Leverin, Mines Branch Laboratory.
20-50] 0-02 | 0-04 Analysns furnished by Dr. W. L. Goodwin.
27- 54| 0-029{ 0-041|LeDoux & Co., N.Y., furnished by Dr. W. L.
. Goodwin,

20-70| 0-003| 0-120|H. A. Leverin, Mines Branch Laboratory.
19-291 0-0041 0 “ . « “ ’
9.65] 1-320f 0-118 “ “ “«

19-28( 0-005| 0-065 «“ oo «

14-28] 1-380| 0-048 « “ “

10-71} 1-360| 0-071 “« “ S

17-86} 0-006} 0-041 «“ «“ “

10-34] 0-005] 0-322 “ ~ w“ “

15-71| 0-005{ 0.-041 «“ “ «“
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. Driut Core SAMrLES.

Analysis No. | Fe. | Si0s | Tios| 2. | 8. Analyst.

'45-60{ 3-36] 24-00| 0-005] 0-116 H, A. Leverin, Mines Branch Laboratory.
24-97 29-82| 6-75] 1-296] 0-140 “ ¢ ¢

46-75(" 4-14] 23-40| 0-004| 0-101 “ « «“
44-64| 3-40| 18.00{ 0-004| 0-635 “ w ¢
45-501 4:501 24-00] 0-004) 0-371 “ « “
35-38) 8-24[ 18-60{ 0-008 0-405 «“ “ «
30-85| 12-26] 11-40| 2-405| 0-100 « o S

30-43f 3-68; 22-20{ 0-005 0:407 « - e ' «

No. 1is the analysis of & ton lot from ALL7, . -
No. 2isan average samplo taken across a 20-foot outerop on ALIY,
No. 3 is the analysis of a bulk sample from AL17 and AL18,
Nos. 4 and 5 are from & 32-foot outcrop on the line between AL26 and AL27.
No. 6is an average sample from a 10-foot outerop on the **south ore-body’* on AL25.
No. 7i is an average sample irom a low-grade outerop on the cast side of AL27 (‘‘north ore-body’’).
No. 8isan average sample across 20 feot of ‘‘high-grade’” magnotite on AL26 (“‘north ore-body™).
No. 9 isan average samplo across 25 feet of “low-grade” nmgnetite on AL26 (“north ore-body™).
. -+ lying alongside the band from which No. 8 was taken.
No. 10 is an average sample across 12 fcet of low-grade on AL27.
No. 11 is'an average samplo across a 12-foot outerop on the “south ore-body’ on AL26.
No. 121 1s an average samplo across a 20-foot outerop on 182P, (west end of range).
No. 13 is from an outerop 100 to 150 feet long, with an average width of about three feet, on H P 96 at the
extrome cast end of the range.
No. 14 is from diamond drill hole No. 2, across 8 it. of ore, about 150 ft. vertically below the surfaco.
No. 15 is from dinmond drill hole No. 2, about 300 it. vertically below the surface.
No. 16is from diamond drill hole No. 5 across 14 ft. of ore, about 215 {t. vertically below the surface.
No. 17 is from diamond drill hole No. 5 across 12 {t. of ore, about 376 {t. vertically below the surince,
No. 18 is from diamond drill hole No. 5 across 16 ft. of ore, about 460 ft. vertically below the surface. .
No. 19 is from diamond drill hole No. 6 across 3 it. of ore, about 365 ft. vertieally below tho suriace.
No. 20 is from diamond drill hole No. 6, across 7-5 {t. of ore, about 375 ft. vertically below the surface.
No. 21 is from diamond drill hole No. 7, across 4 {t. of ore, about 230 it. vertieally below the surface.

Ea:tent and Nature of the Deposits, '

The iron-bearing belt has been traced by means of outerops, and dip needle
readings over the drift-covered areas, for a distance of about 14 miles. The great
linear .extent is not due to the presence of a single large ore-body, but to a series of
narrow lens-shaped deposits standing vertically, end to end, and separated from one
another by country rock; the intervening rock is either practically barrem, or may
carry more or less disseminated magnetite. On parts of the range the lenses occur
go close together as to form for a considerable distance an almost continuous ore-

"body; over the greater portion of it, however, the segregations Tich enough to be
called ore appear to be small and separated from each other by wide intervals. One of
the sections of the range where the richer segregations lie close together crosses 181P,
182P, and 183P, north of Seine bay; another occurs morth of the southwest arm of
Bad Vermilion lake, running, roughly, from ATH9 to AL27—a distance of about 23
miles. It is on these two sections that most of the little exploratory work has been
done. Between them, and beyond them at elther end, the deposits, so far as known,
appear to be scattered and less promlsmn‘

181P, 182P, and 188P.—Ore of fzur width and grade is to be seen in matural
outerops and old trenches scattered at comparatively short intervals across the greater
part of these three locations, .The widest showing of good ore found on the range—
gomething over 60 feet—is said to have been exposed in one of the trenches on 182P.
In the present condition of the trenches this measurement could not be confirmed,
but exposures were seen up to 30 feet in width with only one wvall exposed The
analysis of an average sample taken across a 20-foot outecrop on 1821? is given in the
table of analyses (No. 12).

'
\
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. AL19 to AL29.—On the “section of the range from AL19 to AL29 six holes, .
the details of which have been given above, were drilled across the deposits in 1917,
"All the holes passed through bands of good ove, varying in width from 4 to 16 feet,,
together with much material of lower grade. The deepest hole, No. 5, located on the
line between AL26 and AL27, after passing through several narrower bands, cut 16
. feet of good ore (analysis No. 18) 460 ifeet vertically below a 82-foot outerop on the
-surface, and thus proved the deposits to extend to a depth of at least 821 feet below
the level of Seine bay. The two holes on AL28 and AL29 were put down o test the )
".range where it is hidden under a sand plain, and where the magnetic survey indicates:
only.small, scattered ore-bodies. ‘Each hole was pointed to pass under one of the
areas of high magnetic attraction found at the surface, and the resulis obtamed '
confirm the deductions made from the magnetic readings.

The. information afforded by outerops and by the drill hole records, throw more
light on the width of the deposits and their occurrence at depth than it does on |
their length and continuity. The most definite information available on these last
two “points s that derived from a study of the magnetometiric map. . A: idetailed.
description of the part of the range actually surveyed, i.e., from AL25 to AL29, both
inclusive, based on information deduced from the magnetic maps and supplemented by
that afforded by natural exposures is as follows:—

Judging from the magnetic readings and by the outerops, a well marked, almost
continuous line of magnetic deposits, with a general trend of S. 60° W. lies along the

north side of the iron-bearing belt from the east boundary of AT25 to the middle of
' AL27 The outerops of this string of lenses, which has been termed locally the
“north ore-body,” are found along a narrow 'bench on the hillside at an elevation of
about 130 feet above Bad ‘Vermilion lake. TLower down on the hillside, south of
this chief zone of deposits, smaller concentrations of magnetite, many of them mere
blebs or pockets, occur scattered over a width of 300 or 400 feet. Some of the larger
of these show a tendency to a roughly linear arrangement parallel to the “north
ore-body ” and have been named, locally, the “south ore-body” None of these small
irregularly scattered deposits were noticed occurring to the morth of the “mnorth or e-
body ” which, on this part of the range at least, seems to form a clean cut boundary
to the iron-bearing belt on its north side.
. Crossing from east to west, mining locations AL25, AL26, and the east half of
" AL27, we find on the “north ore-body” at the east boundary of AT25 a lens of
magnetl‘te about 100 feet in length, indicated by the magnetometric map. An out-
cropping on this deposit. shows 7 feet of good ore, alongside an undetermined w1dth
of low grade.
~ This 100-foot lens is followed to the west by two longer lenses, havmg indicated
lengths of 400 feet and 200 feet,. respectively. On neither of these were solid out-
crops found where the width of ore could be measured and samples taken. Both are
covered throughout by broken ore and rock or by earth.
"The next lens, or a series of linked lenses, to the west, has a total length of about
900 feet; the boundary between AL25 and AL26 crosses it about 300 fleet from its west
end. An outerop, just east of the ling between AL25 and AL26, shows about 25 feet
of mixed magnetite. A number of smaller exposures show some good ore, but with
one or both walls hidden by drift so that the widths at these places could mot be
measured. The deposit, like those prevxously mentioned, is, for the most part, hidden
under a talus of broken yock and ore.
A second group of closely linked lenses, also about-900 feet in lengbh, ‘comes in
to the west after an interval of about 400 feet. The first 750 feet of this is on AL26, .
the remaining 150 feet is on AL27. Outerops on this deposit show the greatest width
of ore found on the range east of Seine bay. One, 450 feet east of the line between
AT26 and AL27, shows 45 feet; 20 feet of it is comparatively: pure. magnetite
(analysis No. 8) alongside 2% feet of leaner material (analysis No. 9); another, show-

v
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ing 82 feet of solid magnetite, occurs in a shallow trench where the deposit crosses
the boundary betwcen AL26 and AL27. Diamond drill hole No. 5 passes 460 feet
vertically below this last, where it cut 16 feet of magnetite.,

On the cast half of AL27 the magnetic survey indicates the presence of two
further lenses of considerable length, lying in line, to the west, with those already
described. The more easterly of the two is 600 feet loug; the other 800 fedt. On

.the first, outcrops of low grade ore 12 to 15 feet wide are to be seen (analyses Nos. 7
and 10); the second is eompletely hidden under a sand plain.

From the middle of AL27 to the west boundary of AL29 the iron range is almost
entirely Iridden under sand plains, and the magnetometric map indicates only small
and scattered deposits of magnetite. Diamond drill holes Nos. 6 and 7 were put down
to test more promising localities in this area, with. rather dlseourflgmg results
Analyses Nos. 19, 20, and 21 are from these holes.

All the deposits so far described form part of the north ore-body.” Roughly
parallel and from 150 to 250 feet south of the latter, across AL26 and the western
part of AT25, numerous outcrops of deposits on the “south ore-body” occur. These
sliow magnetite in bands from 2 to 20 feet wide, but, judging from the magnetic map,
the length of the individual deposits in no case exceeds 150 feet, and they are separated
from each other by considerable stretches of barren rock.

The magnetometric survey was not extended eastward beyond the east boundary
of AL25, but numerous outerops would appear to indicate that magnetite deposits of
considerable Iength follow each other closely as far as AL19. From AL19 to the
eastern extremity of the range the indications are not promising.

'

«

CoNOLUSION.

Lven were the iron content of these magnetites. considerably higher than it is
their titanium content would effectually debar them from use as iron ores in the blast
furnace. Their titanium content, on the other hand, is foo low for them to be regarded
favourably as a source of titanium. Should, however, a method for the utilization of
material of this nature be devised in the future there are, no doubt, large guantities
available in the Seine Bay deposits. Much more work would have to be done on them,
though, before even approximate tonnage estimates could be inade, or the proportions
of the different grades determined.
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NON-METALLIFEROUS MINES DIVISION.

1
LIMESTONES OF ONTARIO.

Howsirs Frcusrie, Chief of the Division.

During the field season 1917, an investigation of the limestones of the Province. .
of Ontario was undertaken. Limestone areas along the principal lines of transporta-.
tion, and near the main consuming centres, as well as many outlying deposits, were
examined and sampled. Practically all the operating. quarries and many that were
temporarily idle were visited. Certain sections in central and northern Ontario which
were not visited this year will be included in the field work for 1918.

The production of limestone and lime is far below the pre-war output. Many -
quarries are shut down, and others are operated by reduced forces. This is due,
principally, to curtailed building operations. A further cause for reduced output was
the withdrawal, during part of the summer, of gondola and hopper cars. from the
stone service, excepting where the limestone was for use in munitions works,

Samples were not taken at all quarrles, but from such as would indicate the . -

nature of the rock available in the various sections of the Province. Numerous
analyses from certain localities are on record in Government reports. These will be
made use of when compiling the data for the final report, and will thus fill in the.
lequned information for certain dlstucts Whlch may appear to have been neglected
in this preliminary report.

All analyses of samples collected were made by Mr. E.-A. Thompson of the Mmes
Branch,

RENFREW COUNTY.

Very little limestone an'd no marble quatrying was in progress at the fime.of my
visit. Lime was being produced at Renfrew by J. AT amieson, and at "Eganville by
the Standard Chemical, Iron, and Lumber Co., Ltd., as well as at two or three small

" pot kilus which were operated intermittently durmg the summer. Over the greater
part of Renfrew county the exposed rocks are those of the Hastings series; the
Palxozoic being represented by comparatively small areas,

* t
Insoluble Ferric Calcium | Magnesium || Equivalent | Equivalent
Sample Mineral Oxide. | Alumina. |Carbonate. | Carbonate. to ©to |
Number. Matter. To* - 1 Lime. Magnesia.
1. 6-10 0-14< 2-06 . 8764 3-48 49-10 1-66
Qi 1-40 - 0-64 2:76 90- 66 4.39 50-79 - 2.10
| F 2-40 0-43 1-37 92.04 3.33 51.57 . 1-59
4o 5-10 © 050 0-70 88-52 5-10 49-60 2.44
5 P 2-10 ° 0-70 4-90 86-73 5-46 4860 2-61
B 0-40 0-28 0-32 55-04 © 43783 |, 30-84 20-96
Y ST 1-65 0-29 0-41 88-20 9-17 49.42 4.39 .
S8 1-10 0-42 0-78 92-60 4-50 51.88 © 2415
O 2-60 0-56 1.24 53-54 41-20 30-00 19-72
10,0000 0-70 0-44 0-16 53-54. 44-89 30-00 . 21.48
1m,........0 2-30 0-84 2-36 91.27 3-18 51.13 , 1.52
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Sample 1 is an average of the 12-foot face in the quarry of Wm. Markus, Ttd.,
at Pembroke (lot 12, concession I, Pembroke township). The stone is fine-grained,
bluish-grey, with thin shale partings between somio beds. Most of the beds are thin,
though some are as much as 20 inches in thickness. This stone is probably of Chazy
agoe.

Sample 2 is an average of the crystalline limestone exposed in a small quarry
belonging to Albert G. Biederman, on lot 20, concession XIX, Wilberforce township.
The stone is used e\:cluswely for the burning of lime, which finds a small 100‘11 market.
The surroundmg country 1s hilly, and the roads are poor.

Sample 8 is an average. from the quarry of the Standard Chemieal, Iron, and
TLumber Co., Ltd, situated on the south side of the Bonechere river, immediately
east of Eganville. The stone is fine-grained, brownish-grey, and heavily bedded, with
very little shale between the beds. It is used for the production of lime. - Two draw
kilns are situated on the property, one of which was in operation when visited in
July.

Sample 4 was taken from a small quarry on-the farm of Peter McDougald to the

northeast of Douglas station on the C.P.R. There is an extensive exposure of brown-

ish-grey, close-grainéd Chazy limestone.
Sample 5 is an average from a small quarry belon‘rmg to Johm M. J amieson, on
lot 10, concession X, Ross township. The stone, which is used for lime burning, is a
rather fine-grained grey crystalline limestone, containing a small amount of miea and
graphite disseminated through it. A pot kiln is situated alongside the -quarry.
Sample 6 is an average of the white, erystalline dolomite, exposed above water
in the quarry of the Renfrew White Granite Co., Ltd., on lot 19, concession VI, Ross
- township. The stone is coarsely erystalline, and is almost a pure white, with a few
shafts of white actinolite shot through it. A large marble sawing and polishing mill
has been installed on the property, and a spur line constructed from Haley Station to
the quarry. Only a small quarry was developed, and is now idle. Similar stone was
- observed on newhbourmg lots.

Sample 7 is representatlve of the rather ﬁne—grmned close-textured, grey, erys-
talline limestone in the quarry of J. A, Jamieson on lot 18, concession III, Horton
township. The stone from this quarry which is quite extensive, is used for building
purposes. The Corporation of Renfrew operates a quarry on the corresponding lot in
. concession IT, from which stone for road work is obtained.

Sample 8 is an average from the quarry of J. A, Jamieson, on lot B, concession
IT, Horton township. The stone, which is coarse-grained erystalline limestone, is
used for lime burning. Two draw kilns are operated by Mr. Jamieson within the town
of Renfrew; but only one was in use at the time of my visit in July.

Sample 9'is of a coarse-grained, crystalline dolomite, exposed by the roadside on
lot 28, concession VI, Bagot township.

Sample 10 was taken from the shore of White lake on lot 1 concession I, Bagot
townslnp It was rather badly weathered, but would indicate, nevertheless that the
rock is a very pure dolomite.and well worth considering for exploitation.” It is a
mmble of very fine texture, and capable of taking a high polish. This surface sample
was cream coloured, with darker stains along cracks and cavities. These latter should
bé much less in evidenee, if not entirely absent, in the unweathered rock. -

Sample 11 is.an average of the 15-foot face of the quarry of the Canadh Time
Co., Ltd., on lot 18, concession XIIT, McNab township. The stone, which is burned
for lime in a draw kiln, is a rather fine-grained, dark grey limestone, of Black River
age. The quarry has a face of abont 150 feet long and 15 feet high. There ,are
numerous extensive outcrops of similar stone on nearby lots.

To the southeast of Braeside there are several old quarries in limestone of Chazy

¢e.. The stone is thin bedded, and carries considerable shale.-

\
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Lawarx Counry. : : N

Exposures of the stratified Paleozoic rocks in Lanark, are limited to the eastern
portmn of the county. The western part is occupied by crystalline rocks of the Hast-
ings serles

+

, Insoluble Terric Calcium | Magnesium || Equivalent | Equivalent

Sample Mineral Oxide. Alumina. | Carbonate.| Carbonate. to to

Number. Matter. * t Lime. .| Magnesia.
]4-90 0-41 9 90-66 © 2-88 50-80 1-38
3:00- 055 0-65 92-44 1-51 51-80 0-72
560 -0-56 1-94 - 89-94 1-51 50-28 0:72
2-80 0-42 0-78 88-52 727 49-60 348
1.70 0-28 0.72 87-80 9.38 49-19 4.48
2-08 0-69 0-25 54-80 41-30 30-72 19.76

Sample 12 was taken from an exposure of heavily bedded Black River limestone
on' lot 28, concession XTI, Pakenham, township. The sample is representative of the
two, upper beds, which are each about 30 inches thick. This stone, which is fine-
grained, and dark grey, is exposed over a considerable area where quarrying could be
easily doné. It is within a short distance of the ‘C.P.R. main line. .

Sample 13 is an average taken from the 80-foot face of a quarry situated, to the
east of the river, on the outskirts of the village of Pakenham. The stone, which ig of
Black River age, is fine-grained, dark grey. With, the exception of the middle 15 feet
the limestone is in rather heavy beds. The output from this quarry, which is now
idle, has been used for building and road purposes.

Sample 14 was talken from the lower beds of an old quarry north of Almonte, on

. the outskirts of the town, along the face of a ridge that parallels the railway, on lot

17, concession IX, Ramsay township. This stone i$ a fine-grained, blue limestone,.
which weathers on the surface to light buff. The upper portion of the quarry face is
made up of thin layers, interbedded with considerable shale, hence was not sampled.
A short distance to the northeast, stone for road- metal was belng quarried.

Sample 15 is 1epresentat1ve of the blue-grey crystalline limestone being quarned
on lot 20, concession V, Ramsay township, for road metal.. The stone which is of °
medium grain is very nicely rbanded and should, on polishing, produce a very attrac-
tive marble.

Sample 16 is an average of the crystallme limestone from the quarry bemg
operated by W. M. Cameron on lots 8 and 9, concession IV, Ramsay. This stone is
hauled to Carleton Place, a distance of about 4 mlles, where it i8 calcined in a draw
kiln. ‘The lime finds not only a local market, but is shipped, by rail, to Ottawa and
other points.

Sample 17 is representatlve of the dolomite quarried on lot 12, concession X,
Beckwith, by Daniel McNeely, of Carleton Place. The stone is very dark brown, ﬁnely '
granular, and decldedly porous. Parks assigns this stone to the Beekmantown forma-
tiom,

-
~
.

CarLEToN COUNTY.

With the exception of a few exposures of the crystalline rocks of the Hastings
geries in the extreme northwest corner of the county, the rocks are all of Paleozoic
age. High calcium, grey, crystalline limestones are exposed at numerous points near

- Galetta and, at greater intervals, westward as far as Arnprior in Renfrew county.

.
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. * t
Insoluble Ferric Caleium [ Magnesium [} Equivalent | Bquivalent
Samnple Mineral Oxide. Alumina. | Carbonate. [ Carbonate. to . to
Number. | Matter. * i Lime. Magnesia,
18, vt 0-80 0-35 0:25 97-40 [ . 0-75 5457 0-36
10,000 4-90 1-12 2.28 77-80 12-40 43-59 5-93
200 e 9-70 0-70 0-70 85-60 3-03 48-06 145
2L e 1-80 0-28 0-34 95-30 1-21 53-40 0-58
22, 0 0 LR - 1-90 0-70 0-60 93-16 1.51 52-19 0-72
2. 14-35 0-98 0:22 58-35 25:94 32-69 12-39
2. 1.00 0-42 0-78 95-80 . 1-80 5368 0-86
20, it 0-80 0-28 0-62 97-00 1-80 || 54-35 0-86

Sample 18 is an average of the lower beds exposed in McTernan’s quarry on lot
21, coneession 1V, Torbolton township. Very little stone is-umow being taken from
this quarry, though in the past large quantities of heavy buildilg stone have been
taken out.- The upper 10 feet of the face shows heavily bedded, fine-grained, dark
groy limestone. The lower 10 feet, which is light grey, coarser in texture and appar-
ently purer, is vow used for lime burning. Two pot kilns are situated a short distance
from the quaxry, There are extensive exposures of similar stone on adjacent lots.

" Sample 19 is vepresentative of the very fine-grained, argillaceous limestone, from
a small quarry on the east half of lot 8, concession XII, Goulburn township. The
stone varies from light to dark blue, has a conchoidal fracture, and oceurs in beds
from 8 to 10 inches thick, between which are thin partings of shale. It is employed
for local use only, and the quarry is operated only at,odd times.

.Sample 20 is an average of the 33 feet of strata exposed in the quarry of the
Rideau Canal Supply Company, situated just west of Ottawa on the Merivale road.
The storie, which is of Black River age, is fine-grained, dark blue-grey to brownish.
This quarry produces a considerable tonnage of crushed stone for the Ottawa market.

Sample 21 is an average of the 30-foot face of Trenton limestone exposed in
Thibault’s quarry on the east side of the Rideau river at Hogs Back. The stone,
which is light grey, and of medium grain, is heavily bedded. The entire product of the
quarry is crushed for use in concrete.

Sample 22 is an average of the face of a small, old quarry on lot 8, ‘concession
I1I, Gloucester township (Rideau front).

Sample 28 was taken in the quarry of Charles. Gamble on lot 24, concession I,
Gloucester (Rideau fronmt). The stome, which is heavily bedded, ﬁne-oramed, and
tough, is of Beekmantowir age. There are extensive.exposures from which stone suit-
able for building, or road metal, could be obtained. "The quarry has been idle for two
years.

Samples 24 and 25 were taken from the guarry of H. Robillard and Son, on the
south half of lot 22, concession I, Gloucester township (Ottawa front). This quarry,
which is°very large, has a face 16 feet high, Sample 24 represents the upper 10 feet,
and 25 the lower 6 feet of the quarry. The upper stone is fine-grained, blue hmestone,
while the lower is brownish, and of a coarser texture. Two large kilns are situated
beside the quarry. The entire plant was idle when visited in June.

In the vicinity of the above quarry are others of considerable size, none of which -
were in operation.. :

RusseLrt Counrty.
There are nuimerous exposures of stratified limestones in Russell county especially

in the northern part, along low ridges which parallel the Ottawa river, and along a
few qf the stream beds in the southern part of the county.
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/ f 4 * t
Insoluble Terric | Caleium |Magnesiuim || Equivalent| Equivalent
Sample Mineral Oxide. Alumina. | Carbonate. | Carbonate. to to

Number. Matter. ¥ t Lime. Magnesia.
2. ... 3-40 - 014 0-56 93-10 2-23 52:16 _1.07
EE7 S 3:60 0-28 1-12 92-60 1-50 51-88 0-72
28............. . 477 0-70 : 0-34 9208 2-56 5159 1.22
20, 227" 0-69 0-37 93-52 2-88 52-39 1-37

Sample 26 is an average of the upper 75 feet of an old quarry, known as Stewart’s
-quarry, situated a short distance south of Rockland. An immense quantity of very
heavy dimension stone has been quarried here, much of which lies in great piles along
old railway sidings at the quarry. The beds, 90 feet of which are exposed, are,. for

" the greater part, very thieck. The stone is fine-grained, dark grey to blue, with black
“geams parallel to the bedding. Two draw kilns were operated at .one time on waste
. roek. The entire pldnt has been closed for a number of years.

At mill No. 1, Rockland, the W, C. Edwards Company operates a small quarry
from which broken stone is obtained for local use.

Sample 27 is an average of the upper 6 feet of F. Beauchamp’s small quarry,.
Clarence Oreeck. The stone in the upper 6 feet is rather thin bedded, dark grey, and
of varying fineness in texture. The lower 4% feet, is lighter in colour, coarser, and in

- beds up to 2 feet thick. The stone is used loeally for building and for lime burning
in a small pot kiln. Operations are on a very small scale,’

Sample 28 was taken in the building stone quarry of Fugene Bruyere, lot 7, con-
cession VII, Russell township. The stone is very dark grey, fine textured, and appar-
ently sound in most of the beds. Sample 29 is from a small quarry near Mr. Bruyele s
house, on the same lot. At one time this stone, which is coarse- glalned and light in
colour, was used for making lime in a small kiln which is now in ruins, Neither of
these quarries has been operated 1ecent1y The main line of the Ottawa and New
York railway runs between the two quarries. -

On nearby lots exposures of similar limestones were seen.

. At various points on the Castor river, limestone outcrops along the steep shores
and in the bed of ‘the stream. Several small quarries have been .opened to obtain
gtone for local foundation building, for road metal, and to supply small pot kilns;

'{bui: no sites suitable for ‘extensive quarrying were observed.

Pruscorr COUNTY.

There are numerous expos{n‘es of limestone of Trenton, Black River, and Chazy
age.in the northern part of this county. Along a number of low ridges, generally
lying approximately east and west, limestone outerops unay be seen at short intervals,
for distances, in some cases, of several miles.

t *

Insoluble Terric Caleium Magnesium || Bquivalent | Equivalent

- Sample . Mineral Oxide. Alumina. | Carbonate. | Carbonate. to to |
Number. Matter. . * f Lime. Magnesia.
3-40 1-26 2-54 91.14 0-50 51-06 0-24 .

2-55 0-64 . 1-96 94.23 0.75 . 52:79 0-36

12-00 0-63 1-37 8484 1-10 ,  48-10 0.53

771 0-63 2:07 8745 1-21 4909 0:58
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Sample 80 i3 an average of 29 feet of strata exposed in an old quarry, owned by
R. C. Ross, on lot 28, concession I, Hawkesbury Fast. The stone, which is of Chazy
age, Is light grey, and of moderate coarseness, heavily bedded, and free from -shale

partings. A large quantity of heavy dimension stoue has been taken out for canal
work. An analysis of one bed, quoted by Parks! shows it to be considerably purer
than this average sample.

Sample 31 is representative of the dark blue-grey, close-grained, Black River
limestone in the quarry of S. D. Stevens on lot 10, concession IIT, Hawkesbury West,
The stone lies in heavy beds, some of which show black streanks parallel with the
bedding. The product of the quarry is broken stone and stone for lime burning in a
small draw kiln,

_ Sample 82 is an average from a.small quarxy on lot 6, concession IV, Alfred town-
ship, owned by James Lett. The limestone which is of Chazy age is thinly bedded,
close-grained, and dark blue. The quarry is opened in a long low ridge extending for
several miles east and west.

Sample 88 was taken from the face of Wmmnrrs quarry on lot 9, concession VI,
Plantagenet North, immediately to the north of the Canadian Pacific railway, near
Plantagenet station, The stone, which is variable in grain and colour, is of the Black -
River formation. Between the beds, which are heavy, theie is a small amount of shale.
The quarry has been idle for. several years. .

T

ST. LAWRENCI! RIVER COUNTIES,

Although, in the past, there has been some extensive quarrying of limestoné in
several of the counties fronting on the St. Lawrence, there has been practically none
in recent years, except in the immediate neighbourhood of Kingston. Even at King-
ston, the production has been greatly reduced, and a number of quarries closed. At
. Delta, in Leeds county, a limited amount of erystalline limestone is produced for lime
burning. E . .

: GrrNasrry COUNTY. '

The rocks in Glennﬂny county are masked by a covering of clay, sand, 1oa.m,
and peat, except in a few scattered localities. . .

-F .k . B
Insoluble Ferric” Calefum | Magnosium || Equivalent | Equivalent
Sample Mineral Oxide. Aluminga, | Carbonate. | Carbonate. to to
Number. Matter. ¥ i TLimo. Magnesia.
2 6-41 |- 0-56 0-24 89:59 - 3:80 50-19- 1-82
3. - 2-50 0:70 . 030 9458 1.51 5298 - - 0-72

Sample 84 is an average of the 20-foot face, in an old quarry of considerable
gize, on lot 6, concession X, T.L., Charlottenburg township, 2 miles due south of
Apple Hill. The beds are very heavy and have yielded a large qu{mtity of heavy
dimension stone. The stone is fineg-grained, very dark, blue—orey, and is somewhat
“shaky.” According to Ellg’ geological map of this area, it is of Trenton age. Near
. the guarry are the ruins of two pot kilns, and large heaps of culled stone and spalis.

Sample 85 is representative of the stone in a couple of small, old. quarries on lots
6 and 7, concession II, Lochiel township. The rock which is apparently of the Black
River formation, is very dark blue to brownish-grey, close-grained, occurring in rather
heavy beds, some of which show thin black seams along the planes of bedding.

1Building and Ornamental Stones of Canada, Vol, I, Mines Branch publication No. 100, p. 189.
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The rocks of Stormont, as in Glengarry county, are largely hidden, and very
little quarrying has been done except in a small area one mile north of Mille Roches.
Here, several large quarries in Black River limestone were worked ten or more years:

ago, when 4 great quantity of heavy dimension stone was quarried for use in consfrue- ~
“These quarries are situated in low ground,

tion work on the St. Lawrence canals.

and as the pits are full of water, very little of the rock could be seen in place.
Tmimense piles of culls and qualry waste nearby, howevel, indicate the nature of the -

.stone.
Insoluble Ferric Caleium | Magnesium || Equivalent | Equivalent
Sample Mineral Oxide. Alumina. .| Carbonate. | Carbonate. to to |
Number. Matter. * Time. Magnesia.
36, 2-80 tr. 0-20 94-58 1-51 5300 0-72
37 2:60 0-84 0-36 93-87 2-26 52-59 1.08

'Sample 36 is an average of the waste piles at the quarry on lot 23, concession III,
R. 4, Cornwall township. The stone is very dalk, blue-grey, in beds up to 4 feet or

“more in thickness.
was observed mixed with the other waste.

Shale is evidently present between some beds, as considerable
There is probably in the neighbourhood- of

. 10,000 tons of waste rock at this quarry, which mlght be employed for roadl metal,
conerete work, riprap, or lime burning, The stone in the adjacent quarnes is appar-

ently the same.

Sample 37 was talken on lot 8, concession XII, Finch township, where quarrymg
operations had been commenced. The stone, which is of Black River age, is fine-

grained, dark blue, occurring in heavy beds practically free from shale.

The site is

excellently adapted for a quarry, as it is high, gently sloping ground, has little over-
burden, and is-adjacent to the railway. There are large exposures of this limestone

throughout the neighbourhood.

Dunpas Counry.

There are many rock exposures in the county of Dundas.

Numerous small

quarries have been worked at various times, usually for the production of building

stone “for purely local trade.

The limestones range from the impure, dolomitic,

Beckmantown in the western half-of county, to the Black River high calcium limestone

- along the northeastern margin.

No sample was taken of the Beekmantown stone.

* 1
Insoluble Ferric’ . Caleium | Magnesium || Equivalent | Equivalent
Sample Mineral Oxide. Alumina, | Carbonate. | Carbonate. to to
Number. Matter. * 1 Lime. Magnesm
B8 i 10:80 0-72 0:48 80-66 758 - 45:19 3:62
3. 5-61 - 0-70 0-10 8959 3.78 50:20 1.81
40, 000iienn 4-70 0-88 0:32 92.44 1.51 51:80 - 072

) Sample 38 is an average from a small, old quarry on lot 31 or 82, concession VII,
Williamsburg township. The stone is of Chazy age, fine-grained, blue, and is in
beds up to 10 inches thick. The overburden is very light.
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Sample 39 is representative of the 5'feet of stone exposed in an old quarry on

‘lot 19, concession VII, Willinmsburg. The stone is dark blue, rather “shaky,” and
is of Black River age. The beds, which are about 1 foot thick, hold some shale on

their partings. ‘ ‘
Sample 40 is an average from the Corporation quarry, situated about one-half
"nile south of Winchestor station of the Canadian Pacific vilway., The stone is fine-
grained, dark blue, in heavy beds; but is badly jointed and twisted. It is of Chazy
age.
* GreENVILLE CoUNTY.

The only limestones observed in this county are the dolomitic limestones of Beelk-
mantown age. In the northern part of the county there are extensive areas of very
light overburden where many exposures of flat lying stones are to be seen. Along
the St. Lawrence front outcrops are less frequent, At Prescott, between the road
and the river, lie some old quarries from which a lfu'ge amount of bulldmg stone has
been taken. Other old qummes were visited at various points in Auvgusta and
Edwardsburg. They were in all cases very small

. ) = 1
Insoluble Terrie Caleium | Magnesium |Equivalent | Equivalent

Sample Mineral Oxide. - | Alumina. { Carbonate. | Carbonate. _ to to
Number. Matter. - N t Lime. Magnesia,
A ‘.9-00 0-43 1-17 49.96 3830 28-00 18-30
42,0000 2:61 0-98 0-82 (3-88 31.51 35-80 15-05

Sample 41 was taken in a rock cut on the Canadian Pacific railway, in which 10
feet of strata is exposed, opposite lot 2, concession I, Wolford township. The stomne
is fine-grained, and mostly thinly bedded though one bed is 10 inches thick.

Sample 42 is representative of an old quarry on lot 17, concession IT, Augusta
township. The stone, though thinly bedded, is flee from shale partings.

Lers Counnry.,

The rocks of the northern half of this county are of Palmozoic age, while those
to the south are of the older crystalline series.

. * .1 .
Insoluble Terric Caleium | Magnesinm || Equivalent | Equivalent
Sample Mineral Oxide. Alumina. | Carbonate. | Carbonate. to to
Number. Matter. : * t Lime. Magnesia.
5:20 0-70 0-30 78-88 13-93 44.20 6:65
1.71 . 071 0-10 89-52 G-G8 5016 3:19
- 8:00 1.12 1-48 5460 34-84 30-59 16-65
14-85 { 1-2 0-14 5031 31-53 || 28-19 15-06

Sample 43 is representative of -an exposure of fine-grained limestone mear the
road on lot 11, concession VIII, North Crosby, about 2 niles west of Westport.

"Sample 44 was taken from the stock pile at the kiln of the Delta Lime Company,
Limited, at Delta. The stone, which is a bluish erystalline limestone, is said to have
come from a quarry on the opposite side of Lower Beverly lake.

Sample 45 is an average ofi the 10-foot face of an abandoned quarry on the south.

side of the Prescott road, about one mile east of the Brockville town limits. The
- . . R . i
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stone is very tough, hard, and fine- glalned and is grey When fresh, weathering brown.
Some beds are 18 inches in thickness.

Sample 46 is representative of the stone exposed n a number of small openings’
on the farm of Geo. Sherwood, half a mile east of Brockville, on the north side of

"+ the Prescott road. The stone is similar to that of sample 45, but is_of a slightly

_ higher horizon.
These last two samples are r\eplesentatlve of the stone from a number of small
old quarries in this distriet.

FronTENAC CoUNTY.

The Pre-Cambrian, erystalline rocks occupy the greater part of this county; the
Palwozoic rocks appearing only in the extreme southern part. Within the area of
erystalline rock there are numerous exposures of erystalline limestone. In the neigh-
bourhood of Kingston and on the islands in the St. Lawrence, near Kingston, there
are extensive exposures of stratified.limestones, in which many quarries have been
worked for building stone and road metal. At present very few of these quarries are
being operated. .

. % ¥
Sample Insoluble TFerric Caleium | Magnesium || Equivalent | Equivalent
Number. Mineral Oxide. Alumina. | Carbonate. | Carbonate. o to

Matter. * f Lime. Magnesin,

7-25 < 0-42 0-18 87.07 4.84 48.78 2.32

27-60 . 1-12 . 1-13 41-76 2682 23-39 12-81

2:70 0-56 1-04 9066 5-156 50-80 2-46

4-10 0-70 0-50 93-10 1.97 52:16 0-94

2:40 | 0-55 0-25 9351 2-42 52:39 1:16

4.40 tr, 0:20 86-74 7-57 4859 3-62

4-10 0:56 0-84 55068 - 38-93 31.20 18-58

7

Samples 47, 48 and 49 represent three grades of stone exposed in a large road
cutting which was commenced near the Barriefield ecamp, east of Kingston. The stone
from this cutting was used for various public works, No. 47 is a very ﬁne—gralned

brittle, brownish-grey limestone, at the base of the cutting. A 10%-foot section is made
"~ up of beds from 2 to 12 inches thick.” Lying upon this, is 14 feet of heavily bedded,
- light buff, gritty, impure, dolomitic limestone, represented by No. 48. On this lies 12
feet of shaly limestone, and 6 feet of very fine-grained, brownish limestone; which in
turn is followed by an undetermined thickness of shaly limestone. The upper 16 feet
of stone exposed in the cut is a fine- grained, dark, heavily bedded limestone, of whlch
No. 49 is a sample.

Sample 50 is an average of the 12-foot face in a small quarry on lot 4, concession
II, Kingston township, from which road metal has recently been quarried. At one
time this stone, which is dark brown, and very fine-grained, was used for building
purposes. It is similar to much of the stone seen about Kingston.

Sample 51 was taken in an old quarry owned by Mrs. Luke Costello, on Wolfe
island, about a quarter of a mile east of the wharf. This stone, though fine-grained,
is by no means as fine as that exposed in the quarries in Kingston. It is very dark,
brownish-grey, and carries interbedded shale in rather small quantities.

Sample 52 is representative of the white erystalliné limestone in a small, old
quarry owned by Arthur Kenyon, just east of Godfrey. The quarry, which is opened

“in a hillside, furnished stone to a small pot kiln., Several fairly large masses of quartz
and a small amount of disseminated mica were observed in the quarry.

Sample 53 is an average of an abandoned quarry on lot 9, concession XII, Port-
land township. The stone, which is a erystalline dolomite, was burned for lime in a
draw kiln, which is now dismantled.

-
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While a certain amount of work was done in this ares, it was insufficient to gain a
proper conception of the limestone resources. Turther work is to be dome in 1918,
therefore this district will be dealt with very briefly in the present report. The
principal limestone quarrying is at Point Anne, in Hastings county, Massasagua point,
Prince Edward county, and north of Kirkfield, in Victoria county; from which
localities large quantities of broken and crushed stone were being shipped to Toronto.
A limited amount of hmestone for building was being quarried at Longford and
some stone for lime burning and road worl;, at Napanee.

¥
Sample Insoluble Terric Caleium | Magnesium || Equivalent | Equivalent
Number. . Mineral Oxide. Alumina, | Carbonate.| Carbonate. to to
Matter. * t Lime. Magnesia. |
2:00 0-42 0-38 . 95:97 1-06 5377 0.51
2:00 0-28 0-12 93.87. 227 52.59 1-08
2:70 0-12 0-28 92-80 2:59 51-99 1-24
4.50 056 0-64 83-16 1150 4659 5-49
2-17 ©0-42 0-58 9458 1-51 52-99 0-72
3:30 0-12 0-48 83-56 12-32 46-81 5-89
18-71 0-21 0-79 84.93 0-45 4759 0-22
2-20 0-41 0-59 93-51 . 151 . .52.39 0-72
7-90 0-50 0-50 86-53 3.18 4848 1.52
5-30 0-55 0-06 93-87 075 5259 0-37
4.90 0-28 0-12 93.51 0-75 5239 - 0:37
2:82 0-49 0-23 95.00 1-52 53-18 075
4.78 0-53 0-35 01-69 3-00 5140 1.48
285 0-31 0-15 94.20 2:18 52.76 1:04

Sample 54 is representative of the stone in an extensive exposure on lot 35, con-
cession VII, Ernesttown township, Lehnox and Addington. This stone, which is brown-
ish-grey, and very fine-grained, occurs in beds up to 2 feet thick. There is a small,
old quarry on the property.

Sample 55 is an average of the stone quarried, by P. J. Bergm, on Roblin’s h111
east of Napanee, for lime burning. There are a number of quarries in this imme-
diate neighbourhood, several of which are worked by Mr. Bergin for the production of
building stone and road mietal, .

v Sample 56 is representative of the lower 8 feet of the 28-foot face in an old, ‘small
quarry 2} miles northeast of Napanee, near the highway bridge over the Napanee
river. The stone-is a medium-grained, grey limestone, carrying very little shale.

Sample 57 is an average of the 10-foot face of a small quarry on lot 18, concession
I, Camden township, from which stone has been quarried recently for road building.
The rock is light blie, very fine-grained, and apparently free from shale.

Sample 58 was taken in the old quarry of the Ontario Limestone and Clay Co.,
near Shannonville. The stone, which is light grey, and of fairly coarse grain, was
used for ime burning in two modern draw kilns which are now partly dismantled.

Sample 59 is of white crystalline limestone, exposed lmmedlately east of the
Methodist church, in the village of Actinolite.

Samplé 60 was taken from an exposure of white, crystallme limestone on lot 12,
concession XIV, Hungerford township, the property of the Hastings Quarries Com-
pany. - The stone varies in texture from very fine-grained to medium. -

Sample 61 is an average from an old quarry on lot 12, concession XTI, Hungerford
township. The rock, which has been employed for structural purposes, is a very
heavily bedded, dark, brownish-grey, close-grained limestone, of Trenton age.
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Sample 62 was taken ina small quarry on' lot 52, concessmn II W G. P, Soph1as- .
. hulg, ‘Prince Edward county, owned by John Doxisee. Thé stone ‘is thin-bedded, -
mediufn fine-grained, blue-grey limestone, 1nterbedded with a small quantity of shale.
. Sample 68 was taken in thé small quarry .of James Bedborough on Iot, '98. or. 94,
. coneession ITT M.. T, Hallowell township, Prince Edward -county. The stone is 1ather
coarse-gramed and occurs in thinh beds with c0ns1derable 1nterbedded shale. -
Sample 64 is representatlve “of 8 feet -of .coarse-grained light grey l1mestone,v
exposed in g-vock cut on the C.P.R., one mile east of Havelock, Peterboro cotnty. . -
- Sample 65 was faken from ‘the surface of ‘an’ exposure on the roadside near Prefie- .-
", veau, a couple of huhdred: yards east .0f the Ontario-Roek Companys s1d1ng The: '

- stone, which is dark brown, ‘and fine-grained, occurs in heavy beds. -

. Sample 66 is.an average of the 16- 60t face of the Crushed Stone, L1m1ted quarry .
on lot 49, “concession IX, .Eldon- townshlp, V1ctor1a ‘county. The. stone ds ‘a hard, '
.tough, dark blue -grey to brown-grey, fairly coarse-g1a1ned Trenton 11mestone A

-small ‘amount of shale was observed between some.beds: “The quarry, which is about‘ L

200 feet wide and 700 feet long, is sifuated on the North Portage road. beslde the Trent ) '
' oanal , and is served hy a railroad s1d1ng from the Coboconk brarich of the’ Grand Trunk.
* "The “entire - output of the quarry’is “Crushed in an up-to- date~ crushing- plant whmh,‘ -

produces five. s1zes of mushed stone, stone ﬂO'lll, and pulveuzed agr1cultural l1me-.’:','

stone e o

Sample 67 is an average of the 25’foot face of the old Oanada Iron, Gorporatmn W

- ,quarry, half a mile north of Longford in Rama’ townshlp, Ontano county The’stone .
ig’ light gréy, hard, brittle, ‘and of extreme fineness. ' This quarry,: which-is about 100 v
feet by 900 feet, furnished flux for the. blast furnaces of the company, Near by a‘1e,'»_~‘ ,
- the extensive bulldlng stone quarries of the Longford Quarry Co Itd At the t1me .
of my visit very llttle work ,was being done at these qua1r1es L v -

’

SOUTHWDSTERN ONTARIO ;“ h

. " In th1s sectlon are 111eluded !Slmcoe, Peel and the other countles o the south and -

- west. . Heavy overburden of clay, sand, and’ soil, covers the rocks’ over the greater part
of this area. A]ong the Niagara escarpment, which extends from the Niagara river, ._
. past Hamilton, and- ‘{hende northward to Collingwood, where it follows the' Ge01g1an'
' Bay shore to the head of.the Bruce peninsula, and. for-a-limitéd dlstance on the west ~

" side of the escarpment there. are numerous exposures 0f limestone.  Elsewhere,. the

heavy overburden hides the rock, ‘except .in the valleys of some. of the lalgel streams,
and in places along the shores of the .great lakes. . c e

oo PEDL CouNry. - D

Along the Gredlt river and the sxde valleys leading to it; there are many exposures
- of dolomlte Several large. and small quarr1es have been worked in the past. ‘At
. present,- only one qdarry’is in operation,’ that of the~Contractors’ Supply Co., Ltd.
Their quarry is sitiated on the Canadian- Pacific ra1lway, about .one ‘mile " north of
" Melville Junction. A modern lime. plant is operated i, conjunction with the quarry,
*. -producing both quick lime and hydrated lime. The two kllns are of the Eldrldge type. ;
- Hydration is eﬁected in a Clyde hydrator' T e P

Sample - Insoluble Terric ~ ’ ‘| Caleium | Magnesium || Equivalent { Equivalent
Nimber. Mineral Oxide. | Alumina. |Carbonate. | Carbonate. to ~ | to, o~
: ‘Matter, | .. - o 1 Lime. ‘Magnesia.
e & /'t' l ' . o : o B - R R . -
68.......... L) - 1.80 - 0-60 0-80 |~ 5354 ). 43:16 |- - 29-99. .20-64 - .
T 69...... P W - 1430 |° 168 .} 1-52 | -.. 45-68 36-90 24-59 1765, .
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) Samplé 68 is an average of the 25-foot face in the abovementioned quarry. The
stone is very hard, light blmsh to yellowish-grey. It is rather porous in some beds,
and in others, compact. ’ :

Sample 69 was taken from some large, loose fragments at the base of the escarp-
ment at Oredit Forks, along the face of the old quarry of the Credit Valley Stone
Company. An average s‘unplc could not be obtained, nor could the section exposed
be properly examined, owing to tho dangerous condition of,the steep face of the old

quall Y.
"Harrox Couxrty.:

~ *
Sample Insoluble Ferric Calcium | Magnesium || quivalent | quxv‘\lent
Number, Mineral Orxide. Alumina. | Carbonate.| Carbonate. to
: Matter. . : > t Lime. Magnesm
70...... oo Ve 080 0-56 0-24 5460 . 43:8b 30:69 20-97
/2 PN 2-43 0-36 0-12 55-35 41-65 - 31-00 1903
T20.coiiiiinn, 0-52 |. 0-46 0-12 54:95 43:50 . 30-80 20-80
[ 0:81 [ 0-53 0-21° 55.80 42:40 ple25 2030
(£ T 10-90 ~ 070 1:02 49.25 37-80 . 57-60 18010

About 2 miles \vest of Mllton, to the south of the C'undmn Pacific tracks; cliffs
of the Niagara escalpment rise to a considerable height above the lovel of the railroad,
offering a splendul opportunity for quarrying the limestone exposed on the face. Two
large quarries have been developed mear this point: owned, respectively, by Christie-

. Henderson Co., Ltd,, aud D. Robertson and Co. The stome obtained from these
quarries is burned for lime.

Samples 70-and 71 were taken in the quarry of Christie-Ienderson Co., Ltd:, on
lot 3, concession VI, Nassagaweya township. The rock is very hard and tough mostly
llght buff, but with irregularly dlstubuted zones of dark blue stoue. Sample 70 is an
average of the buff, and sample %1 ropresents the blue stone. Three large draw kilns -
arc operated at this quarry.

Sample 72 is an average of the stone used for hme burning from the quarry of
D. Robertson’ and-'Co: on.lot 3, concession VII, Nassagaweya township. The stone,
which is light buff, is apparently not quite as hard as that of the Christie-Henderson.
quarry. Three large draw kilns are opérated in conjunction with this quarry. At the
base of the escarpment, a few beds of sandstone are exposed. These are quarried to a
limited extent.

Sample 73 is an average of the. stone in the Dolly Varden qu'lrry of the Toronto
Lime Co., Ltd., on lot 24, concession IV, Esquesing. The stone which is similar in
appearance 1o that of the Christie-Henderson quarry in Nasshgaweya township, is
used for lime burning. At this qlmrry there is a battery of four lar"e draw kilns;
only one of which wis in operation in October. .

Sample 74 is representative of the lower thin beds in ‘the o}d leehouse quarry

. of the Toronto Lime Company, Ttd. This stone, which. is dark blue, very hard, fine-

grained, and dense, was at one time burned for the production of water lime. Over- -~

lying it, is light buff, Heavily bedded. stone, similar‘to ‘that being quarried at Dolly
Varden, 14 miles to the west.  In the immediate neighbourhood of this quarry are
three draw kilns and the remains of eleven large pot kilns, all of which are idle.

~

WELLINGTON COUNTY.

The extensive outeroppings of high grade, Guelph .dolomite make this county
‘one of the most important centres of the lime and hydrated lime industry. Along the
Grand river between Fergus and; Elora, are a number of old quarries and small pot

7
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" kilns. A large qumry, owned by James Gow, i§ s1tuated on the south gide- of the

" river, at TFergus. Two large draw kilns.were operated in connexion with thls quarry.

' Neither the kilng nor the quarry were’ in operation when'visited, - The -quarry ‘and
N p]ant of the Tlora White Lime. Company are situated on the north side of the river

' about one mile east of Elora.” In September, this company was’ remodeling its plant,

, 1ncreasmg its battery -of kilns to five and installing a~new: Shaffer hydrator. At the -
Junctlon ‘of the Grand and Irvine rivers at Elora, the- Welhngton Lime. Assoclatlon ,
" atione time operated a 1arge quarry and a lime kiln. Thé stone-is snmlar to that of "

the Elora Whlte lee Company, an analys1s of which is. glven below BT ,’"', .
P B o T, . Y ) : ! ~ ‘ ]
Sample | Insoluble™|" TMerric 7| Céleium | Magnesium Equivalent unlvalent )
Numbel Mineral Oxide. - | Alumina.* | Carbonate, | Carbonate. | 7 -- to- ° to -
T | Matter. L oot o, Lime. | Magnesm L
e ot P - ) - P B

75T 100 035 | 7 0-05 54-60 | -..43-02 70 3059 | 20.57 .
76.....%. 1 ..... ~1-00 . 0-3§ 0405 7 '54:25 . 43-32, || 30-40 ] CT 20471
, : I : ' : § :

Sample 75 is- 1ep1esentat1ve of the stone in J ames’ Gow 8, quarry It is hght buﬁ"
very ﬁne-glalned and contains, in-some beds, casts of shells. -
.+ ‘Sample.76 is an averagé of. the stone in_ the guarry of the Dlo1a White lee
C‘omp‘tny The stone is avhard, cream—colouled dolomlte m beds about 1 foot’ thlcT{
. Some beds earty many fossil casts; )
.~ Along the river Speed, and the D1amosa——whlch ﬂows into it, are many exposures ]
" of the Guelph dolomite. At Guelph thiere are a-number of quarries, only one of which
. was beihg. actively operated, that of the. Standard White Lime: Company,: sitiated to
the’ ‘south’ of the city. The stone, which is a fine; granular, :cream-coloured dolomite,
Nis used- for the productmn of quick lime and hydrated lime in the plant of the com-
pany. This consists of three large dxaw kilns and a.Clyde hydratm To the north-
- .east of Guelph,.on the Ontario Pr1son Farm, a quarry has been openéd on the north -
side of, the Eramosa river. A face has been- developed 300 feet. long, and about 30
- feet hlgh The upper 20 feet is 2 buff, medium- g1a1ned dolomite. . Thé-lower 10 feet o
.-y is a thin bedded, haid, che1ty dolomite, At the quarry there are a crusher plant one:
“large draw kiln, and a OIyde hydlator plant The quarry and plant were idle in 1917
' At Rockwood, ‘the. Lramosa river has cut a deep,ravine, along which there are, -
large exposures of dolomite. The quarry of I&. Harvey, Limited, is situated on lot 4,
- concession IV, Eramosa townshlp Most of the beds are>hard, buﬁ and somewhat '
© porous, though some are of a- decided bluish cast.  There are three dlaw kilns in con--
néxion with the quarry, only one of which was in operatlon in September. o
About 8 miles north_of Hespeler, Christie-Henderson - and Oompany operate a. '
-quarry, two lime kilns and a Clyde hydrator plant on thé west of the river Speed. -
‘The stone is: a lisht buff, heavily bedded dolomite, of med1um graln A 20-foot face
hfts been developed for a length of about 500 feet : ‘ '

N . e
) N -y . . AT IR ok RE
Sample Insoluble- | . Terric |, N Calcium |Magnesium {{Bquivalent D uivale t.
Number. Mineral Oxide. |- Alumina. |Carbonate. ] Carbonate. rE to ) a tv o
Cos - Matter: - D B o Lime. Magnesm
N v » TR IR RN T e
Vi PRI . . 070 0-14 0-06 - 53-18 44.02 |- 29-89 21-05 -
7g. 0-50 . 014 006 | -5389°| 4355 | 3019 | - 20.83 a
790 0-80 0-40 0-20 54-60 4399 | “30-59 2103
80, ...l 1.0 0-28 012 | . 53:54. 4500 | . 2009 | 21.56
, 262—3% .
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Sample 77 is an average from the quarry of the Standard White Lime Co., Ltd,,
- at Guelph.

Sample 78 is an average of the upper 20 feet of the Pl'lSOIl Farm quarry, Guelph.

Sample 79 is an average from the quarry of E. Harvey, Ltd at Rockwood.

Sample 80 is an average from the quarry of Chrlstxc-Henderson and Co., 8 miles
north of Hespeler. b

In the township of Puslmch there are two operntmg quarries on the main line of
the Canadian Pacific railway, John Maloney operates a large quarry about half a -
mile west of Puslinch station. There are extensive exposures of Guelph dolomites in
this neighbourhood. The stone is fairly hard, light buff, and of fine texture. Crushed
stone and ground agricultural stone are produced at this quarry.

On lot 29, Front Gore, Puslinch township, Christie-Henderson and Co., Ltd.,
have an extensive quarry and lime kiln. The rock is similar to that of Maloney’s
quarry. Besides the stone for lime burning, crushed stone is produced.

On lot-15, concession V, Erin township, there are a small quarry and pot kiln
“operated, from time to time, by W. J. Smith. The upper beds, which are used for
burmng, consist of hard, light grey stone, while the lower beds, from which building
stone is obtained, are buff in “colour, granular, and less hard, Both are dolomite.

On lot 15, concession VI, Erin township, Ashenhurst Bros. operate a small quarry,
producing rough and dressed bmldmg stone. The stone is similar to the lower beds
of Smith’s quarry. Snmple 81 1s an average of the 12 feet of dol(nmte exposed in this

quarry.” | ; .

A «

. . .o 1
Sample Insoluble Ferric .Calcium | Magnesium [ Equivalent [ Equivalent
Number. | Mineral |+ Oxide. Alumina. | Carbonate. | Carbonate. to Cte .
Matter. = * t Lime. + |-Magnesia.
T 0-30 1 014 | 0.06 54-60/ B I 2143

WENTWORTH COUNTY

. Wentworth has long been an important stone producmg dlBt‘I’lct The numerous
exposures of dolomite along ‘the top and face of the Niagara escarpment have offered
splendid quarry sites. At Hamilton, a number of large quarries have been worked at
‘the crest of the escarpment; but now, most of these have been abandoned, and only
a_ small amount of stone for road building is being produced.” At Ancaster there is

a group of quarries along the face of the escarpment. Some of these are idle at pre-
sent, others being operated on a greatly reduced scale. At Dundas, there is a very
large.quarry on the crest of the escarpment to the nortlr of the town. ‘This Quarry,
operated by the Canada Crushed Stone’ Corporatxon, Ltd., is being worked on a large
scale.

On the flat highlands t0 the south and west of the ‘Niagara escarpment, dolomites
outerop at a number of places throughout the county. The Wentworth Quarry Co.,
Ltd., operates a quarry on lot 4, concession V, Saltfleet township, near Vinemount,
‘from which large quantities of crughed stone are produced. - The Gallagher Lime and
Stone Co., Ltd., and the Hamilton Lime and Cement Works, operate quarries about
2 miles south of Hamilton. Both- compames produce building stone and stone for
limte burnlng The ‘former company operates two draw kilns, and the htter, three
draw kilns.” Natural gas is used as fuel: .

On lot 8, concession- III Beverly township, there are two small quarnes and lime
kilns, one owned. by C. W. Parkes and the other by Parkes Brothers. Both were
idle. On lot 6, concession VI, Flam‘bozo W., the county operates a small quarry from

\
LN
\
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Wluch 7t obtains road metal a8 .required. The county operatee another quarry at CIap-
pison COrners o

A

,

T
i : - o -k 1
- Sample Insoluble Ferric - Caleium | Magnesium || Equivalent | Equivalent
Number. . | Mineral’ Oxide.. | Alumina. |Carbonate. | Carbonate.| - to | to.~ |
v o Mntter . o o t "Lime..” | Magnesia,
- , 3 o : Nee - s
82, . 1-00 ¢ 0-28 -0-32 56:32 43-47 30 99 T 20-79
83 .. 0:70 - 1042 058 5318 43.92 " 29:79 21-00
s 84 070 0-27 o013 -53-18 43-92 29:79. |* 21.00
86............. 5-00 0-56 0-84° -.52-11 41-10 29-19 . 19.-65
“86........ ... 0:50 ©0:30 ' 1410 5425~ 43-92 30-39 | 21.00-
87.........0... 1:00 ©0-21 '0-18 '53-89 -43-01 3019 20-56.
88.. ...l 0:-60 0-34° ) 10:06° 5425 43.01 30-39 L 20-56,’

"‘ numerous good quany s1tes

7

\,

Sample 82 ig-an average of the upper 8 feet of the .‘?A—foot face in. the Gallagher . .

’.lee and Stone, Company’s quarry on lot 15, concession VI, Barton township, The
tone is a brown, rather ﬁne—gramed granular dolomite, free from visible 1mpur1t1es;

- Sample 83 is an aver age of the lower 16 feet of the same-quairy. The stone i8- of'
the same charactér as sample 82.

Sample 84,is representative of a 4-foot bed of stone, in the above qua1ry This
"stone, while s1mllar to the rest’ in the qudrry, 1s somewhat closer in texture, and is

used for coursmg stone.,

’

'

" ‘Bample 85-is an dversdge o:f the lower 30 feet of 1ock exposed jin the quarry of
the Canada. Clushed Stone Corporatlon, Ltd on lots 12 to 15, concession T, TFlambors - -

West

T’hls quarry is one.of the largest in' the country, and‘is very well equipped’
with powet. drills; steam. shovels, locomotlves and haulage systems ".The, erusher-

“a

plant has a large capacity, delivering stone in a Jumber of grades.’ The upper 40 feet”.
of the stone in the quarfy is used for flux, ‘An analysis of this, -quoted Liy Parks,?

shows it to be ‘an exceptionally pure dolomite. The lower 30 Ieet produces stone used

larrfely for concrete -and road work: .

Saniple 86 is an average of the 10-foot face i in the Oounty quarry, lot 6 conccsswn :

/

VI, Flamboro West. Thestone is a fine textured, granular, rather porous dolomite.

" Sample 87 is an average lof the hard, Jlight: “bluish: dolomlte from Parkes ‘Bros
quarly on lot 8, coneession ITI, Beverly townshlp ,

. Sample 88 is an average of the upper 18 feet of stone exposed in Guest’s quarry
The upper -
18 feet, used principally for lime Jburning, is a pure, medium fine-grained, brown
.dolomite, and the lower 15 feet which i is less pure, is used for the p1oduct10n of crushed
stone for 1oads and conerete:: .

on lot 48, concession II,” Ancaster

0 pened

P

;o

LINCOLN COUNTY. )

The quarry is worked in two steps

-

Many small quarries and three large ones have been

“On Jots 14-and 15, concession VI 'Clmton townshlp, are the extenswe quarr1es of

‘the late Hon, Wm. Gibson, of Beamsyille.
- have been obtained from. these quarriés,-which have been .idle for geveral years,

Great _quantities of heavy dimension stone

The

. stone Jds'a med1um~gra1ned, porous, llght buft dolomlte,,contalnlng a 11ttle over 3 per

cent “total imp

“On lot 1, concession' VIT; Clinton- townshlp, J acob I‘rltz operates a very small-

jurities,’

.quarry in gimilar stone to that of ﬁhe Gibson quarry A number of sm'tll quarr1ee )

lPage 252, Mines Branch Report No. 100.

IS

‘-

Along the Nlagara escarpment and the side 1av1nes leadlng flom it,. there are »

-1

{
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are operated, from time to time, at various points in Louth township. A. F. Rubel
has a small quarry on lot 20, concession VI, Louth, and also burns lime in two pot
kilns. The stone is a dolomité, similar to that of the Gibson quarry, but occurs in
thin beds.

There is a series of 'small quarries on lots 15 16, and 17, concession X, Grantham
township. There are two types of stone exposed. The upper stone is a browmsh -grey,
medinm fine-grained, dolomite, of irregular bedding and jointing, and containing some
‘flint. The lower stone is a fine-grained, blue-grey magnesian limestone, in heavy beds.

In Niagara township there are two large quarries owned by the Queenston
Quarry Co., Ltd., and the Standard Crushed Stone Co., Ltd.

The quarry of the Queenston Quarry Company is situated on lots 47; 48, and 49,
Niagara'township. The stone in the upper 18 feet of the quarry is a medium-grained,
grey dolomite, and in the lower 15 feet is ﬁne-grfuned blue magnesian limestone.
The préduct of the quarry consists of varioud grades of building stone and crushed
stone. As the beds are thick aud free from undesirable jointing, large blocks of
stone are easily procurable.

The quarry of thte Standard Crushed Stone Company is on adjoining lots and is
opened in.the same beds of stone. This quarry, which has a large output, produces
.crushed stone and rubble. : ‘ ' -

- \ ' * i
Sample Insoluble Terric Calcium | Magnesium || Equivalent | Equivalent
Number. Mineral Oxide. Alumina. | Carbonate. | Carbonate. to to R

Matter. - : . *- t Lime. Magnesia.
. : .
69......oiatn. 1:70 ‘0-80 0-20 56-39 39-16 31.59 18-72 .
60t 2:50 090 0-10 78-88 | . 15:91 - 44.19 7-61
-5 N - 8-50° 0-60 1.20 64-94 | - 23.93 3639 |. 11-44
92...... ... 8:80 0-84 0-56 51-04 37-27 28-60 (17-81

. Sample 89 is an average of the upper 18, feet of grey dolomite from the quarry
of the Queenston Quarry OOmpany
+ Sample 90 is an average of the lower 15 feet of) blue magnesxan hmestone from
the same quarry as sample 89, .
- Sample 91 is representatlve of the lower blue magnesian 11mest0ue "beds in H. C.
Ball’s quarry, lot 15, concession X, Grantham township. -
Sample 92 is an average of the face of Peter Belton’s quarry, lot 17, concession
X, Grautham township. It also-represents the stone in the upper part of Ball’s quarry.

WFLLAND OOUNTY

Along the escarpment to the east of the canal, near Thorold, there are several
large quarries in the Niagara formatlon, which .have been worked for many years.
At p1esent the only operating quarry is. that of Walker Brothers, on lots 81 and 32,
Stamford township. In this quarry the upper 20 feet of stone is a porous, fine-grained,
brown dolomite, and the lower 10 feet is a -close-grained, coarse, light blue dolomitic ,
~ limestone.

Along the Lnke Erie shore, the clay overburden, which covers the greater part
‘of the county, is comparatively light, and a number ofj quarries have been opened in
the underlying Onondaga limestone.

On- lot 6, concession I, Wainfleet township, there are a riumber of quarry open-
ings, one of which, lying to the north of the railroad, has been worked up to two years -
ago. As the pits were almost full of water, no satisfactory samples could be obtained.
From pieces of stone found near the quarry, and from those beds above water level,

AN
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it would appear that the stone was a da1k grey, medlum fine textured, hlgh calclum

- limestone. Some. beds- cqntalned considerable chert. Time was produced in a gas-ﬁred
dmw kiln. There-is also a erusher plant in connéxion with the quarry.

~ © On . the adjoining lot to the east, ‘Pilkington Brothers erlted at one- t1me
. operated a quarry from which they obtained llmestone for glass maklng ’

Iimediately west of Port Colborne, the Oanada Cement Company, - L1m1ted
operates large quarries which supply limestone for use in the manufacture of portland
" cement. Analysds of the stone from’ these quarrles‘ furnished. me by the Canada .
Cernent Gompany, show 1t to be 7 per cent. s111ca. 48 per cent Jimé, and 2;} pet eent

" magnesia, S v

. Alarge quarry has been” Worked on, lots 3, 4 5, and 6, concess1on I Humbelstone,

by the Empue L1mestone Gompany "There is an extensive’ crushing plant - at, ‘the

quarry. - At the time it.was visited, the quamy» was 1dle and contalned much water
No sample of the stone wag- taken
Two quarries of -the; Standald Grushed Stone Gompany,‘lelted are. s1tuated

- one-half, and has been excavated to a depth of 22 feet The upper beds of this’ quarry

- are made up almost; entlrely -of flint, and the lower beds are blue limestone carrying

much ﬁlnt A new quarry was being.opened in beds. apparently of a lower horizon. -
The’ stone is light blu1sh-grey, of coarse texture, and in beds up to 2 feet thick. The
old quarry is well equipped, and produces several sizeg of crushed stone.

., The Coast and Lake Const1uctlon Corporation owns a -large quarly, Wh1ch is

o now idle, on lot 14, Take Erie I‘ront Bertie township: Thls quarry is “well equlpped

~

forv ploducrng dlmenslon stone. as well as-crushed stone. ™ ‘The rock 1 is s1m1lar to that N
in the quarries of.the Standard Crushed Stone Co.
- On lot 4, concession VIII, Bertie township, there is an old qua1ry and- llme krln

“owned.-by E. and B. Baxter." The stone exposed is similar to. what is seen in the fore-

a

going quarries,
The Bertie townsh1p quauy- St s1tuated on’ lot’ 7 concession. VIII About 20 feet
of strata is:exposed here. There. iz much flint in the upper beds of high calcium'lime- |

. stone. ' The lower beds are of dolomite. The equ1pment consists of steam drills and "

s small crusher plant

L

7

*

Sample - Insoluble Ferric « Calcium - | Magnesium Equivalent Equivalent
Number.: | Mineral Oxide. | Alumina. Carbgnate Carbonate. to to

Matter. . ) : : t. - || Lime. Magnes_ia. -

160 | - oom | Code | sras.| . 4000 |- 8219 |0 1913

2200 [, 055 |- ° 045 68.87 L2651 ' 38-59 12-69
" 3-50 042 | -1-38 - 94:22 052 52-89 0-25

6-80. [ 071 - 0-89 | . 50-68 ¢ 3946 - 28:39 |- 18 -86

Samples 93 and 94 were taken in Walker Bros “qharry, near Th01old Sample
93 1s an average of the upper 20 feet and sample 94, of the lower.10 feet.

"Sample 95 is' a representative of the stone exposéd in the new quarry of the’ .

Standard Crushed- Stone Co., Ltd., on lot 13, Lake Erie Front, Bettis township,
N Sample 96 is an average: of” the lower 14~ feet of stone exposed in the Township
Quarly, lot 7 concess1on VIII Be1t1e townshlp -

i - - -z

v o * _ HALDIMAND Counry, - - ’ o "

Over the greater part: of this county the rocks are masked by overburden There
“arve, however, a number of- local1t1es whe1e there are outcrops and where quarrylng
haq been done

[

< on lot 18, Lake Erie front, Bertie toWnshlp One of these eovers abolit an acie ‘and 1

~

-



40 .- MINSS BRANCH

.

'8 GEORGE V, A. 1918

At Byng, near Dunnville, John Webber operates a quarry from which he pro-
duces building and crushed stone. About 22 feet of strata is exposed. The upper 10
feet is a thinly bedded, light grey, tough dolomite, and the lower 12 feet is a bluish,
fine-grained dolomite, in beds from 6 inches to 18 inches thick.

About half a mile east of Webber’s quarry there is another, which, I understand;
belongs to the county. The stone is similar to the foregoing. There is a small crush-
ing plant alongside the quarry. It is worked as occasion requires. -

The Oneida Lime Co., Ltd., owns quarry”land 1 mile north of Nelles Cornexrs.
Quarries have been opened in Oriskany ~sandstone and in the underlying dolomite.
At present, operations are confined to the sandstone quarries. Large quantities of
very fine sandstone are quarried and crushed for the production of sand for glass
manufacturlng and for other purposes requiring a highly siliceous sand. The dolomite
is fine-grained, buff, and occurs in thin beds. A considerable quantity has been
quarried for flux and hme burning.

On lot 49, concession I, South Cayuga township, about one mile south of the
above, the county operates a quarry in the ligh caleium limestone of .the Onondaga
formation. The quarry was full of water at the time of my visit; but, from broken
‘stone at the crusher plant it would appear that the stone is similar to that in the
Port Colborne quarr 1es, and carries considerable flint.. .

Ondot 2, concession II, Rainham township, Fred Helka operated a lime kiln and
quarry up to 1916. There is a considerable area on this farm where the overburden

- ig very light, aud a number of shallow openings have been made, from which building
stone aund stone to supply the kiln were obtained. " There is about 8 feet of strata
exposed The upper 4 feet is thin bedded, fine- gramed rather dark brownish-grey lime-

_stone, containing a small amount of ﬁlnt The lower 4 feet is more heavily bedded,
and free fiom flint, but has a small qu'mtlty of shale between the ‘beds.

In the immediate neighbourhood of Hagersville there are one small and three
large quarrics, only one of which was in operation in September.

The Hagersville Contractlng Co., Ltd. (idle), ti® Hagersville Crushed Stone Co.
(idle), and the Michigan Central Railw‘ay Co., all have large, well equipped quarries
and crusher plants. The Hagersville Stone Co., Ltd,, owns a quarry site, and has
opened‘ a small quarry, but has deferred further development. The stone in all these
quarries is alike, being a close-grained, hard hmestone some beds of which are very
cherty.

There is an abandoned uarry on lot 6, concessmn X1V, Walpole township,
belonvm" to A S. Wieger. The stone is dlﬁerent from any observed in the other
quarrles of the district, being a very light yellow dolomite, fine in tc\turc, and lying
in thin beds. There is evidence of slight faulting and bending.

Two miles to the west of this is another small quarry on lot 1, concession X1V,

- owned by W. A. Teitz. At one time lime was burned here,*but in recent years only

building stone for local use has been quarried. The stone, which is made up largely of

“coral frqgments, is a light bluish-grey, hlgh ealculm limestone. The heaviest bed

exposed is about 10 inches thick. .
o . : . * t -
Sample Insoluble | < Ferric Calcium | Magnesium || Equivalent | Equivalent
"Number, Mineral Oxide. Alumina. | Carbonate. [ Carbonate. to to
: . Matter. " ) * 1 Lime. Magnesia.
N . e
7.0 0ees 11-50 | 0-70 2-30 4890 | 36-20 27-40 17-31
Mo - 8:60 056 |~ - 064 {, 51:75 38-10 28-99 18-21
P B N ¢ <2-00 042 | ' 0-38 55-32 40-14 - 30-99 19-19
A1) N o 4:30 : 0-45 0-35 92-80 " 1-51 51-99 0-72
1) DA 1-20 0-32 0:28 . 53-88 '42.42 30-18 20-29
102............ 6-40 0-36 1-04 89-94 12t 50-39 0-58
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Samples 97 ‘and 98 are, from Webber 8 quarry ‘in Byng Sample o7 i is. ‘an average

of the upper 10 feet, .and. 98 an average of the lower 17 feet.

. Sample 99 is rep1esentat1ve of the dolomite in the quarry of the Onelda lee

Gompany, on lot 49,-concession TI N. Cayuga townshlp

Sample 100 is an average of the strata exposed in I-Ielka 8 quarry, lot 2 concessmn o

iI Rainham townshlp

_ Sample 101 is representative of the stone in the old quarry owned by A. S Wleger, ‘

ot 6, concession XTIV, Walpole township.

Sample 102 is an average of the strata exposed 1n Teite’s qualry, lot 1 concessnon

XIV, /Walpole toWnShIP
NORFOLK COUNTY. .

IR

<

Along ‘the shores of Long Pomt bay of Lake Erie, hmestone outcrops at frequent

5 1ntervals, but good quarry sites are rare. A small quarry has. been’ worked.’ on lot 24,
: concessmn I, Woodhouse township, by Geo. Howey.- Fourteen feet of strata-is exposed
in the quarry, which has been opened along a small brook issuing from a cave in the, -

limestone. The upper 8 feet is fine-grained, blulsh to brownish- gley ‘The lower .6
feet while similar to- the a'bove, contams much ﬂlnt Sample 103 is an. average of the
. upper 8 feet - . v
Sample | Ingoluble | * Terric. | - ~~ | “Caleium |Magnesium I‘qmvalent Equwalent
‘Number. Mineral |. Oxide. [|.Alumina. | Carbonate.| Carbonate. to - to
: ‘Matter., e ¥ : e lee Magnesia.
, 103' " 430 ’ 022|018 1 . 89.-2:3 4est 990

‘\

Small quarrles haye been Wolked at several points along the road between con-

/

\" T

!

WATDRLOO COUNTY

- cessions VIIT andTX ‘of Townsend: ‘fownship. ‘The stone s 51m11ar to what is seen 4t
o Tletz’s quarry, Tot 1, concession XIV Walpole townshlp, IIaldlmand eounty ’

'
.

The only rock outc1ops observed in Waterloo county We1e ab Galt and Hespelel o
"At Galt ,theve’ are old-abandoned quarries along ‘the ‘Grand- river above the town, as

-~ 'well as one owned by Jas. Webster -which is operated from time to time. A quarry -
and two lime kllns, belonglng t0 Chrlstle-]':[enderson and.Co., Ltd are mtuated on the .-

" southern-outskirts: of Galt, to the east of the river.
very light buff to bluish- -gTey - .dolomite, mostly heav11y bedded. ' Tt is similar to the -~ - o

The stone at all these quarrles ‘is

- stone at the Elora quarries and belongs to the same formation, Sample 104, taken i in
the Chrlstle-Henderson quarry, shows 1t to be a very pure dolom1te

s

2

. : : a - . '*/ 1-
" Sample | Insoluble | - Ferric | . » |, Caleium |Magnedium unwalent Lqulvalent
. Numbei. | -Mineral *Oxide. | Alumina, | Carbonate. | Carbonate. to - to .
P , Matter. . . ' o S . Lime. Mag,nesm
. P A * i L ',
104,00 020 | <. 028 (012 | 655 42-56 318" | 2035

o

An old abandoned qualry belongmg to Ohrlstle-Henderson and Co., - Ltd, is -

' sltuated to the west of Hespeler; on the flats of theé river valley:

The stone, which is

‘a hght yellow, Guelph dolomite, similar to that at the same company’s quarry to the’
north of Hespeler, in Welhngton county, has been— quarr1ed ‘to a depth of 6 feet over

‘about two acres. . - .

207
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Along the Thames river, between Woodstock and Ingersoll, there are several
quarries in a very pure, high calcium limestone. The Beachville-White Lime Co.;
Ltd., operates a large and well equipped quarry about 2 miles southwest of Beachville.
About two acres have been quarried to a depth of 27 feet, and another lift of 10 fect
is now being taken. Tle stone is a light bluish to brown, fine-grained, compact to
rather porous, granular limestone. The beds are up to 2 feet in thickness; but are

"1not used for building stone. The stone is-used for -lme burning, flux for iron and
steel making, cynainid and sugar manufacturmg The company operates two large
wood-fired draw kilns.

' The Standard White Lime Co., Ltd operates quarnes about 1 mile east of the
above quarry. The quarries have been worked to a maximum depth of 30 feet, and
cover about seven acres. The stone is, apparently, identical with that of the former
company. Sample 105 is an.average of the 30-foot face of the western pit.

-

# . *
Sample Insoluble Ferric Calcium | Magnesium || Equivalent | lEquivalent
Number. Mineral |[. Oxide. Alumina, | Carbonate. | Carbonate. to to
. Madtter.. ' * Tt Lime. Magnesia,
205 e ) 070 1 0-21 0-19 96-37 2-27 53-99 1.09

The quarries are fully eqmpped to handle a large output Five coal fired draw
kilns are operated by this company. '

On lot 8, concession XVII, East Zorra, there are'an old quarry and two draw
kilns, "belonging to the Callan Estate. The stone is a light yellow dolomite, of fine
to medium grain. No satisfactory sample could be taken, as thHere was much water in
the quarry, and the sides were filled. in. It has been idle for two years. -

)
PertH CoOUNTY.

Quarrying, in this county is limited to the immediate neighbourhood of St.
Marys. The Standard White Lime'Co., Ltd., opérates a quarry and twc draw kilns
near the Grand Trunk Railway on the north side of St. Marys. A’ 20-foot face has
been developed in a fine-grained limestone. The rock is a light buff, banded with
brown, probably due to bituminous matter. Most of the beds are thin, though some
are heavy. There is about 10 feet of overburden at the west end of the quarry.

The Thames Quarry Co., Ltd., operated until recently a large quarry on Water

. street, beside the Thames river. The crusher plant was destroyed by fire. As a result
the quarry was shut down and soon filled with water, so that I was unable to examine
the stone.

To the south of St. Marys, just outs1de the town is 51tuated the plant and

" quarry of the St. Marys Cement Co. Thirty-five feet of strata is exposed. ~The stone
is a hard, fine-grained, very compaet brownish limestone, in heavy beds with some
shale partings. ~ ' .

‘ The quarry of the Horseshoe Qurtrry Co is situated on the adjoining lot to the

east. The same beds are being worked. Thls quarry covers about three acres. It is

well equipped with quarry machinery and crusher plant. -There is also one draw -

kiln, but it is not heing operated at present. - N
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. Sample Insoluble Ferrie ‘ Calciumh | Magnesium || Equivalent Lquwalent
: Number. Mineral - |* 'Oxide. |  Alumina; | Carbonate. | Carbonate.|| . to . to
B _ - Matter. |- : - ook . . Lime. Magnesm
- K L s e X

) ; - - = - Cu— "‘
Y 106..........%. 1.90°, 0-45 055 94.22 3.00- fI° . 62:79 1.43

~ 07............ 3-40 0-28 0-32° 93~87 ’ 1-51 |- ' 52-59 0-72

A e L - A .

(Bt

Sample 106 is an average of the vface in the Standard Wh1te lee Oo 8 quarry, ;

. Malys

Sample 107 ig an’ average of the face i the lSt Marys Oement Oo g quarry

N,

Dssnx COUN’J.Y T

e, The only quarry visited - in ‘this county was that of the' SolVay Plocess Oo, a
4 -~ mile northeast of Amherstburg. About 50 feet of strata is exposed in-this quarry

In the upper or old p01t10n of the quarry, the rock has been worked to a depth of

: “about 80 feet.

was worked extens1vely for building stone.

,_’4 the stone in, the ]ower workmgs

The stone is a very light buff, ﬁne-gralned dolomite, in heavy beds. - It
The new quarry has been sunk to a depth ~
of about 20 feet in the floor of the old workings. The lower beds are. extremely fine-

g1a1ned very light bluish-grey, high calcmm llmestOne/. ‘ amp]e 108 is an average of '

/

Y

Magnesia. ", "~

i

Sample Insoluble Ferric -~ - Caleium |Magnesium [[Equivalent | Equivalent. -
- Number. -| Mineral Oxide. | Alumina. | Carbonate.| Carbonate. to to.
: Matter. .| , . .- 1 /.| Lime.
- . .\' / N . v
1081 \ 1607 042 - 038 97:08~ |, 056 54.40 -|. - 0-26
i - N

“of the rivers.

bedded, hard, fine-grained, banded dolomite, in which several small quarrles have been .-
) Worked to supply foundation stone and lime for-loeal use.-

HURON OOUNTY

/

There are few exposures of Timestone in Huron county, and those 50 fa1 as we1e ,
“observed; offered very poor sites for. extensive quarrying.: "
The exposures are along the shore of Lake Huron and on the steep banks of some
In practically all .cases, quarryln'g operations would very soon.be ham-
pered by a heavy overburden. . No quarries were being operated, but several old work-
ings were visited. At the base of the steep banks, of the Maitland r1ver, near. Goderlch
" there -arve exposures of a few feet- of strata, made up of 1athe1 1mpure dolomites and
" magiésium limestones,
. Along the Harriston river, in. Howick township, thele are exposures of -thinly

!

-

Samp]e 109 is an average of the 12-foot face of an abandoned quarry on lot 13
. concession VIII, Howick township.” ,

/

’

A}

) - R * . 1
Sample Insoluble | . Tefric . .- | Calcium |Magnesium | Equivalent Equwalent
Number. . Mineral- |- Oxide. Alumina. | Carbonate. | Carbonate. ‘to .
-1 Matter. |- o ! * Lime. Magnesna
.............. 3-70 ‘ 014 | 006 | 247 ao08 | 20-30° |- 1993

By



44 _ - MINES BRANCH

8 GEORGE V, A. 1918
~ Bruce Counrty, -

There are numerous exposures of high grade limestone and dolomite in Bruce,
especially in the northern and eastern parts of the county., In' Kinloss township,
where rock exposures are rare, many farmers have small pot kilns, in which they pro-
duce lime from boulders gathered from the fields and stream beds. These boulders
are usually of high calcium limestone.

At Inverhuron, 9 miles north of Kincardine, John 8, Sm1t11 operates a pot kiln,
producing a good glade of lime from loose stone gathered on the'shore of lake Huron.
Near his kiln is an o0ld quarry in heavily bedded, light buff dolomite.

~ To the southeast of Kincardine, on lots 6 and 7, concession IIT'S,, chardme

township, A. W. Holland burns hme from stone obtained from a small quarry in the
valley of the Penctangore river. The rock is & brown, medium-grained, highly mag-
nesian limestone, and oceurs mostly in thin beds; though some are up to 2 feet in
thickness, and have furnished stone for bridge work and building purposes.

At the end of September, the Toronto Plaster Co., Ltd., put into operation their
new lime plant at Teeswater. The plant consists of a battery of three draw kilns, and
Clyde hydrating equipment. A quarry had recently been opened near the lime kilns,
in a light buff, rather soft, porous dolom1te It had only been sunk to a depth of 6
feet in.the’ rock at that time.

The Contractor’s Supply Co., Ltd., owns a quarry, near that of the Toronto Plaster

Company, from which stone was obtmned to_ supply their lime and hydrator plant at-

~ “Melville' Junetion. The stone. in both quarries appears to be the same.
The Teeswater Lime \Vorks 1s situated on the opposite side of the town beside the
river. The quarry has a face about 135 feet long and: 80 feet high. The ‘stone is

similar to that described above with the exception of two thin beds of banded. stone -

which are not used for lime, as they burn to a dark colour. The company operates one
small draw kiln. About 5 miles east of Teeswater, there are an old quarry and lime
kiln on lot 8, concession A, Carrlck township. The stone is a light blue, "brecciated
limestone. .

Similar stone is e\posed at a number of places along the road separating the
‘townships of Culross and Carrick, and nUmerous small quarries have been worked in
the past.

. Outerops of hmestone were exammed at several pomts along the Saugeen river.
Wherever exposed the stone proved to be a very fine-grained, light buff dolomite. This
stone has repefltedly been referred to as of lithographic grade. It can hardly be
classed as such, since it is not of sufficient fineness nor-uniform enough in texture to

satisfy the requirements of modern lithography. '

A small quarry and lime kiln, owned by Wm. Reed, is-situated on lot 2, concession

VII, Braut township, in the valley. of a small stream that flows into the Saugeen river

at the Ox Bow. The stone is very fine-grained, light buff dolomite, occurring in beds
of varying thlckness ap to almost 4 feet. Both the stone fmd the lime find a limited
local market.

John S. Cook produces building storne, ﬂags and monument bases from quarries
on lot 7, concession XXIV, Amabel township. The stone, which is a rather dark
brown, granular dolomite, occurs in beds from a few inches to 2 feet thick. The joint-
ing is regular, and widely spaced, permitting blocks of large area to be lifted. The
quarries cover several acres, and have been worked to a depth of 6 feet. Sinee the
beginning of' the war the quarries have not been worked steadily.

- . Two pot kilns owned by Sam Vogan are situated on Gould street, Wiarton. They
are used from time to time to produece lime from fieldstone gathered on ‘nearby farms,

The stone 13 a very light yellow, hard, 'comcht dolomite. ITxposures of similar stone

are seen on the roadside on Gould street and in the face of the escarpment which
skirts the west shore of Colpoy bfxy
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Sample Insoluble Ferric |. ‘. Calclum Magnesium || Equivalent Equwalent
Number. - | Mineral Oxide. Alumina,’ Carbonate. Carbonate. B ) o
- Matter i : S t . || - Lime. Magnesm
i ‘150 0-28. | 1v12 | - 5746 | _ 3906 (. - 32:19 | , 1877 .
- 0+60 - -0-30° .1, © 090 | . 64:98 32-42 ©36:01 |0 1550 .,
) 0-20 ©0-28 0:92 . 5532 42:22 30-99 -20-19. 7 ¢
) 070 | . 0:1.] : 019 o708 | . 106 ||~ 5439 | - 094 - .
| Y22 | 0:21 | - ":0-19 53:54 |- - -42-86 |- 20.99° |, . 20-49. -
‘ .0:35 0-18 0-16 | .. 55-99 4371 || 31-39 |.  20.95
[ . . ., R S /.' o = ,'/ ] B
. l. . . : R . . - N N ' .V J :

- Sample 110 is representatlve of the dolom1te 1n an old quamy at Inverhuron
owned by John S. Smith.. = - "f
. 7 .Sample 111-is an average in Holland’s quarr,;r on lots 6 and 7 concesslon III S
4 - - Kinecardine’ townsh1p~ o . PRt
Sample 112- is an average of the stone exposedl in: the quany of the Toronto
" Plaster-Company, Limited, at Teeswater As thé: stone in this newly- opened quarry
; ’shows evidence" of surface- decomposmon, it is plobable that the more sohd rock,l
3 when’ reached; ‘will ghow 2 somewhat differént- composition. -
N - Sample 113 ‘is an avelap:e of _the. brecclated llmestone on lot 8 concesslon A
Carrlck townshlp S
Lo - Sample . 114 is 1epresentat1ve of the stone used for l1me burmng by Wm: Reed, .
w - lot-2, conéession VII, Brant:township. R
Sample 115 ‘was taken ‘from an” exposure on Gould street Wrarton S

. . - 7 - -~ T
- . . - - ’

\

o - L A R—
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. . . 1
P The town of Owen Sound is enclrcled on three sides by cliffs of dolomlte Wh1ch
' " extend along the shores ‘of -the deep inlet “of - Owen Sound. Dxcellent quarry sites.
~exist both along the face of the escarpment and’ on the level hlghland above. At
present quarrying is hmlted to_four properties. .
Chalmers' and Campbell are operating the quarry owned by the Chalmers Estate
This quarry 1s situated at the crest of the escarpment to the southwest of the town.
" 'The stone .is._a -hard; close-gralned dolom1te, varying in colour’ from light bluish to -
yellowrsh-grey The worklngs are. about 150 feet square, and have a face 15 feet high,
The stone is used entlrely for lime burning ‘in two large draw kilns., .- ‘
‘One-third of a mile north of Chalmers’, is.the quarry and lime plant of the’ Ohver
" Brown . Estate There is one draw kiln, but this was idle in 1917 The. quarry and a
small crushef plant were belng' operated by the 'Corporatlon of Oweni Sound for the
productlon of crughed stone for road work. The stone i similar to that exposed in the .
Chalmers quarry. . : oo -
D Geo. A. Perkins produces curt stone from a quarry on the top. of the cuesta .
~. + immediately above the Brown- quarry. His quarry is only operated as stone is requlred
from time to time The beds are heavy, and produce blocks of’ good size; and pleasrng
colour..”

"On the hlghland to the east of Owen Sound ‘there is a g'roup of quarries from
whlch rough building stone and crushed rock are produced: <In- October, .only one
quarry was found'in operation, that of>the Oliver Rogers Stone Co., Ltd. Th1s quarry .
"is about 700 feet by 200 feet, with a 12-foot face. The stone is a dark grey; fine-grained, -
“hard, and very tough dolom1te The quarry is equlpped with steam dnlls, steam shovel
derrlcks, hoists; and a crusher plant.

. Other quarries in the immediate nelghbourhood are owned by the H B Harrlson
Estate, Chas. Hazelton, and Davrs Sm1th-Malone - :
] L L. N . . (s - L4
' [ . . 1

Ps
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To the south of Owen Sound and along the Toronto and Sydenham road, as far
as Markdale, there are numerous exposurés of dolomite similar to that on the west hill
at Owen Sound. At a number of points ('umrrvin" has been done and lime burned, but
only on a very limited seale.

On lot 25, concession IX, Artemesia townslup J. . Duckett. operates two small
pot kilns, pxoducmg a good omde of white lime for local trade from fieldstone. On the
same lot-there is an exposure of dolomite similar to the dolomite at Fugenia falls,
deseribed below. Throughout the southern part of the county there are many of these _
small kilns operating on fieldstone. -

At Fugenia the Beaver river falls over a high escarpment into a deep gorge. The
upper beds exposed in this escarpment cousist of a very hard, light buff dolomite, very
much like that in the quarries to the west of Owen Sound. ‘

« .

: f
Samnple Insoluble Aerrie Caleinm | Maguesium || Fiquivalent | Equivalent
Number. - Mineral Oxide. Alumina. | Carbonate. | Carbonate. to ‘to 7
Matter: | \ . * t Lime. .Magnesia.

\_ ; -

16 0-50 0-15. 0-05 54-60 4460 30-59 21-32
7.0 6-40 1-40 0-20 51-59 40-34 28-90 19-30
8. ..oieen 0-45 0-27 . 02 55.25 43-90 30-95 21-05

B B / .
Sample 116 is an average from the quarry owned by the Chalmers Estate to the

west of Owen Sound. \
Sample 117 is an average of the face in the Oliver Roners S’sone Co’s quarry on

+ the hill to the east of Owen Sound. ‘

S'lmple 118 is representative of the upper 20 fect of stram e\posed at ‘the Eugenia
falls on the Be'wer river.

Durreriy County,

Abcut 13 miles east of Shelburne there is a quarry, ownéd by W. C. Hall, on 1ot
89, concession I, Amaranth township. The stone; which is used for building purposes
only, is a lwht buff, fine, granular textured dolomite, occurring in beds up to 3 feet
thick. It is of good cutting quahty though some beds are ﬂawed by cwztles

; , ] .
. L Y 1
Sample Insoluble | .- Terrie : Caleium | Magnesium |[Equivalent | Equive
Number. Mineral Oxide. *| Alumina. | Carbonate. | Carbonate. 4 to q111t\(7)110nt
Matter. * t “Lime. Magnesia. .
|51 P 0-50 0-14 0-00 . 55-32 43-92 30-99° 21-00

\

Sample 119 is an average of the stone in ‘this quarry.
To the south of Shelburne, no-outerops of limestone were observed untll Orange-
ville was reached. To the east of that town, on lot 1, concession I'E., Mono township,
there are a small quarry and two pot kilns which are used at odd txmes. The stone.
exposed in this small quarry is a light yellowish, hard, compact dolomite, similar to

that in the quarry of the Contractor’s Supply Oo., near Melvﬂle Junctlon

al

- SIMCOE OOUNTY

On lot 47 concession XI Nottawasaga townslnp, there is an old quarry known
as the Oramp Steel Co. quarry.. About & feet of very fine-grained, dark grey lime-
stone' is exposed in the old- workings. This stone has "been, mentioned in several

i
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“ o, 1eports as being a lithographic stone It is hardly fine enough and is. certalnly not
EERN regular enough in texture for lithographic purposes. . o

L ‘W. D. Chestnut operates a large pot kiln on. Tot 25 concession XI Nottawasafra

. townshlp Stone is obtained from a number of openings along the face-of a steep

- escarpment Tt i isa very.pure, hght buff dolomlte, s1m11ar to that on the west hill at |

Owen Sotind, ", .

a

‘A large quarry, once operated by the C'anada Ilon Cor; olatlon, but whlch i How ~
_ ¢ idle, is situated om lots 19 and- 20, eoncessmn V, Tay township, neax the shore of .
e Gloucester bay." 1'1: has been worked to a depth-of about 15 feet over. an area of five
' acres The upper beds are light browmsh-grey, ﬁne gramed fmagnesmn hmestone,

/.

P 'lnd the lower are dark brown and of very fine exture. . L

; The Peters Coal Co. operates a2’ quarry and ,c1ushe1- plant on lot 20 concessmn '
- XIII, Medonte township.- The upper 25 feet of stone in the quarry ‘is very ﬁnc-
PR gramed cream to dark brown, and is hard and brlttle . The: lower 8 feet-of strata 1s
o medmm fine-grajned, granular magnesnn hmestone Both are in, heavy beds
oL Sodden and" Mmphy, at oné time opelated 9 quany 'on lot o, concessmn XIV
: Medonte townslnp, in stone snmlal to that in the base of the Petels quarry. Judging .
“from blocks Jying m the ‘quarry, this-stone ‘does not possess good Weathermg qualities,”
: . On lot .15, concessmn 1T, North Orillia towns]np, there is.a'small quarry owned.
+ by- Geo ‘A. Abhott. The-upper béds are dark buff dolomite, and the lower beds light™
. grey, impure magnesmn limestone. On the west " end of the —same lot there is an
PO exposule of a very fine-grained, hlgh ¢aleium hmestone o, ,
The- Ontario Stone Colporatron, Ttd., operates a large quarry on lot 10, conces- .
sion TV, North' Orillia.  The stone is a hard brittle, fine-grained hmestone Much of
o it is of- extreme fineness, but contains too many flaws for 11thog1aph1c use. The quan'y
ey g well equlpped and a large crusher plant\and storage system have 1eeently been
s '1nstalled X s
On lot 12, conCessmn ViI; Noﬂ:h Oulha, Maltln Glabb opelated a small pot kl]n

is sumlal to that in the qualry of the Ontario Stone Corporation.
Throughout the county fliere’ are ‘a number of small pot kilns, whlch are’ “used ru,

rare 1nte1va1s, opelatlng prm(npally on ﬁeldstone “ N “
N . 3 - i v 4 :
- o a7 ) : L . ‘e - * * « _l_ .
Sample Insolublé |[. -Ferrie N .| Caleium - Magnesxum Equivalent [TEquival
. : »Numger. | - Mineral Oxide. | Alumina.” | Carbonate., Carbonato. to i q‘flé’; ont .
\ . ’ | . Matter.. : B LeE T < Lime. Magnesia. .. -
| [ +11:00 ‘1 1-12 ~-. 108 1 . "82-90 3.79 I . 4645 | 1.81
0-50 | - . 0-56 0-04 - 53-89 43.95 " . 30-19° |~ 2102 . -
470 | 098 022 |, 6032 33.62 | " 33.80 | .v.16.08. °
870 |- 1:12 0-08 71-02 |. 2113 . 8979 [« 10-10
- 560 0-14. 0-06 89-59 424 |- 50-20 | - 2.08
- 6-30 - 097" 0-23. - 61-03 .| 30-30° ||° 3419 14.49
319 | 0 0% |01 94-20 188 | .52.75 0-90-
EIRE Sample 120 is replesentatlve of the stone in the old Cramp Steel Co ) quarry, neal
- Collingwood. . -
I ‘Sample 121 is an average of the stone exposed in the quany of W D. Chestnut
C on 1ot 25, concession X1, Nottawasaga township. .
Sample 1292 is an average of the upper. 5 feet of stone in the Canada Iron Cor-
poratlon quarry, lots 19, and 20, concession' V, Tay township., -
Samp]e 123, is an average of the lower'8 feet of the same quarry
‘o j~, :.," . Co . 'v N "—- i ) ’ L «v"'.r' - A

“t
’
[

up-to 1916.- Stone ‘was obtamed from a ridge of limestone which crosses thls lot It/ i

2

Nt

4

N



48 MINES BRANCH

8 GEORGE V, A. 1918

Sample 124 is an average “of the upper 25 feet of the Peters Coal Co quarry on
, lot 20, concession XIII, Medonte township.

Sample 125 is an average of the lower 6 feet of the same quarry.

Sample 126 is an average of the stone in the quarry of the Ontario Stone Cor-
poration, Ltd., on lot 10, concession IV, North Orillia township.

MANUFACTURE OF WHITING FROM MARL i
" Some 25 or 80 years ago the late W. G. Allan of Marlbank, Hastings . county,

' manufactured whiting by pumping miarl from a “lake, through screens, into settling

tanks. After air drying in sheds, it was sometlmeb further drled by artificial means.
The whiting is said to have been of good quality. - ;

" A sample of marl was collected from Dry Lake, near Marlbank, along a dltch

dredged by the Canada Cement Company. A rough laboratory separation of 300

grams, without previous grmdmg, was m'tde with a smflll hydraulic classxﬁer, which

., gave the following products:— .

‘

Fine Whiting......... 105:3 grms. 35-1% Very light cream.

Coarse Whiting,..... 11317 grms. 43-9% Very light cream.,

Fine Middles........ 5-2 grms. 1-89%, Dark cream.

Coarse Middles,....: 18:1 grms. 6:0% Dark cream.

Tmlmgs...........:. 273 grms. 9:1% | . Grey.

Loss.....ooovvvvvnyny] . 1244 grms. | . 4-1%" .

The first-two products are of a fineness suitable for comunercial use, while the
middles would have to. be subjected to grinding -to prepare them for the market.
Owing to impurities, such as sand and vegetable mfltter, the tailings could not be
made use of for whiting, but should readily find a market in'place of ground limestone
for soil correctxon .

There avre a great many lakes throughout Ontario, in which there are large
deposits of marl of suitable-fineness for the production of whiting. While the major-
ity of these marls dry to a light cream’colour, there are doubtless some from which
an almost pure white product could be obtained. Since the beginning of the war, the
market price’of whiting, as quoted to paint manufﬂcturers, has iucreased to about

- three times the pre-war price.” As the apparatus necessary for the washing of whltmg
from marl need not be complicated, the capital.required would not be great, and it is
altogether likely a profitable industry could promptly be developed.
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THE CANADIAN GRAPHITE INDUSTRY.

‘Huen S. SPDN(‘E

With the obJect of collectmg data for a new edition of the Mines Branch.report
cn graphite, published in 1907, and which has been out of print for several years,
the writer visited the graphite mines and mills in the Provinces of Ontario and
Quebec. The graphite oceurrences in these Provinces constitute the source of supply
of all the graphite .that has been. produced in Canada in recent years. All the
properties lie within a radius of 150 miles of Ottawa. )

An attempt to exploit graphitic shales near St. John, N.B., was made many
years ago, and a production was reported from that locality by the 'Canada Paint
Co., as late as 1896. These shales carry a very finely-divided, amorphous graphite:

"a grade which is only suitable for pencil making, paints, or foundry work. Similar
graphitic shales are known, also, from various other places in New Brunswick, as
well as from Nova Secotia.

In British Columbia, disseminated graphite is reported to occur at Alkow harbour,
Dean channel, and near Harrison lake. A vein of amorphous graphite near Marys-
ville, Cranbrook distriet, was examined by the writer in 1916, and was reported on in
the Mines Branch Summary Report for that year. None of these graphite occurrences
have been exploited to any extent, though a small trial shipment is reported to have
been-made from the Harrison lalke.property; .and = shallow prospect pit has been
put down on the Marysville vein. The latter is only 18 inches wide, and consists of a
mixture of silicates and amorphous graphite, the carbon content being about 25
per cent.’

) The shortage of grap}nte experlenced in the United States during the last three
years has been caused by the greatly increased consumptlon in the crucible manu-
facturing industry; shipments of Ceylon graphite—which is the grade preferred for
this Work—-bemg insufficient to supply the trade. The demand for flalke graphite has
resulted in a great increase in mining activity in the WUnited States, and a brisk
demand: has been experienced for Canadian flake. In‘spite of this, however, the
adverse conditions which have long hampered the graphite industry in this country
still persist, and during 1917 only three companies operated at all steadily, there
being nine mines, each equipped with a mill, that have been either completely idle or
in only intermittent operation. Various causes have conduced to this state of affairs,
among them being: (1) failure to devise a proper concentration process for the
particular ore to be treated; (2) erection of mill without sufficient care being taken
to establish the existence of am adequate ore-body, which sometimes resulted in’
ore having to be hauled to the mill from outlying pits; and (8) remote situation of
the property, necessitating an expensive road-haul for fuel and supplies. In several
instances, large expense was incurred in the erection of a mill out of all proportion o
the size of the ore-body—as subsequently developed. The power-consumption alone,
in such a mill, using as fuel, wood or coal, which has to be brought a considerable
distance, is a-factor that has conduced to the lack of success atterding operations
at certain of the properties. In this connexion, it may be noted that of the two
active mills running on disseminated flake graphite ore, one is using oil as,fuel,
and the other is operated by water-power.

26a—4 .
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The flake graphite oceurs in dlssemnmted form either in crystalline hmestone
(Haliburton and Hastings counties, Ontario) or in moxe or less caleareous bands inter-
calated in gneiss (Buckingham district, Quebee), the latter ore as a rule carrying more
graphite (10-15 per cent) than the limestone, which averages 7-10 per cent. Both
varieties of ore carry flake micq, pyrite, pyrrhotite, and lime silicates, as the principal
aceessory mincerals; and both have been treated by essentially similar concentration
methods. These are, briefly, drying in wood-fired kilus; reducing in gyratory crushers
followed by two or mozre sets of heavy rolls; and subsequent alternate screening and
crushing in rolls of the flour-mill type. Each set of rolls eliminates gangue by
reducing the brittle caleite and silicates to powder, while the soft graphite tends to
{latten out and is eaught by the sereens. The produce from the final set of rolls is
sometimes polished between buhi-stones, or goes to an eleetrostatic machine, which
removes any remaining impurities, particulaxly mica; the latter is one of the miost
dificult minerals to get rid of, owing to its softness, and consequent resistance to
crushing. In the early days of the graphite industry, a wet process of concentration,
anploying buddles, was practised. This method is still in use at one.mill, as the
initial step in concentration, followed by - drying; the dried product then proceeding
to rolls, sercens; and buhr-stones.

One. of the most recently constructed mills pmctlses wet concentration by means
of tables and hydraulic classifiers, followed by diying in a vacuum filter and kiln,
and polishing between rolls. Good results are obtnined in some mills, also, by the
use of dry tables.

Concentration by means of water flotation, such as is in general practice in t‘,he
mills of Alabama, U.S.A., is not employed at any mill in ‘Canada.

While certain of the mills achieve a fair recovery of the graphite ‘contained in
the ove treated, the majority lose an undue percentage in the tailings. The concen-
tration methods in general use are far from being efficient. In addition to poor
recovery, the carbon content of fhe best, or No. 1 produect, is seldom1 brought-over 90
per cent, and is generally lower; a‘great deal of the flake inn the rock is broken up i
'the milling, and goes into the smalley mesh No. 2 ploduct, and to the No. 8 or dust;
while the large amount of dust produced in the mill in grinding the kiln- dned ore is
very objectionable. Sereen tests on samples of No. 1 flake from seven mills, "showed
the mean percentages of different size flake composing this grnde to be as follows'

+ 20 mesh ve e .. 1'76 per cent. +100 mesh., -.. .. .., 110 per cent.
4 4 O 1T S =100 % ... L. .. 296w
4+ 60 .. .. .. ..oE7°00 o« < o
4080 L. .. .. .. 806 < - 99-34  «

Most nills produce three grades of graphite, known as No. 1 flake; No. 2 flake;

and dust. The No. 1 flake goes principally to the erucible trade; No. 2 is employed
“in lubricating produects; and No. 8, or dust, is used in foundry work.

The-graphite particles employed in crucible manufacture are required to be of a
certain size, in order to bind efficiently with the clay. In this connexion it iay be
noted, that one of the reasons for the preference for Ceylon graphite for use in the
manufacture of crucibles is, that this variety does not occur in thin flakes like the
Ammerican graphite, but is more massively crystalline, and breaks up on crushing into

" . more angular fragments, hence requirves less clay as a binder.
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INVESTIGATION OF ODRTAIN SAND AND SANDSTONE DEPOSITS.

" L. HDBER CoLE.

On the 10th of May, 1917, T proceeded to the Marltlme Provinces to make a gpecial
investigation of the sandstones of eastern Oanada, with a view fo determining their
suitability for use as pulpstones. The field work in connexion with this investigation
was completed by the middle of June, and laboratory tests were made on-the samples
obtained, and the final report handed in for publication on«the 20th of August. The
results obtained from this investigation have been published as a separate Bulletin,
No. 19, entitled “ Test of some Canadian sandstones, to determine their suitability as
. pulpstones.” The remainder of the field season was devoted to an examination of the
sand and sandstone deposits of the Province of Ontario, between Ottawa and Toronto,
- gpecial attention being given to the sands suitable for .foundry purposes, and. "
deposits high in silica. Three weeks were also spent examining the Potsdam sand-
stone area in the Province of Quebec, southwest and west of the Island of Montreal.
An examination was also made of the occurrence of Oriskany sandstone in the vicinity
of Cayuga, Ont. Numerous samples from the more promising localities were obtained;
and these are being analysed and tested in the Mines Branch laboratories.

Until the analyses of the samples taken are completed, and the laboratory tests

- made,no definite statements can be given with regard to the purity of the silica samples
obtained. The following brief deseriptions of rocks will, howevel glve an idea of
the sources from which snhca may be obtained.

Potsdam Sandstone in southwestern Quebec. —The Potsdam sandstone ‘which is
go largely developed near the New York border, between Huntingdon and Hemming-
ford, as well as along the St. Lawrence and Ottawa rivers, i8 in many places fairly
free from iron oxide. The grains of the rock are small, and, in most cases, the

material crushes readily. The best, exposures with reference to transportation are

to be found in the vicinity of BeauharnmS, Melocheville, Cascades Point, and in . -

. ‘the avea lying between the St. Lawrence river and Lake of Two Mountains. North
of the Ottawa river, a number of outcrops are conveniently situated with reference
to, the several different railways, notably those at St. Canute and St. Scholastique.
Material from these deposits has been employed in Montreal and elsewhere for the
manufacture of bottle-glass; for steel foundry work; and for fmnaee linings. A
-number of samples were obtained from this area.
) Brockville Area~In the vieinity. of Brockville a number of deposits of Potsdam
" ‘sandstone, as well as quartzites, occur, which on examination in the field seemed prom-
-ising as possible sources of silica. Samples of these were ploeured and are bemrr
tested. The sandstone from this locality is compact and fine- gramed
o Westport Area.—In the vicinity of Westport and Newboro in the townships of
- QOrosby, North and South, 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 beds were comparatively free
from impurities. The material crushes readily to the natural grain of the sand, which
is between the, 16 and the 100 mesh.

Perth-Smiths Falls Area—In the vicinity of Perth, and between Perth and Smiths
TFalls, another sandstone area was visited. The iron-stained beds noted in the West-
port area are also to be found in this area and the white beds are not so numerous
or o thick. ’

26a—4% -
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Nepean Area—About 9 or 10 miles to the west of Ottawa, a number of quarries
have been operated for a considerable time producing building stone and pavmfr-bncks
The waste material from these quarries will average about 95 per cent silica; and in
certain beds a white rock can be obtained which erushes readily luto sizes suitable for
the manufacture of glass.

Kingston Area—In the vxcuuty lying between Kingston and Gananoque on the
St: Lawrence river and running northwest to Sydenham, there are numerous outerops
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 outerops

-sampled, the white beds were of considerable thickness, and could be readily quarned
without having an excessive amount’of waste material.

The Oriskany Sandstone Area—In the vicinity of Cayuga there is a narrow belt
of Oriskany sandstone running northwest, which at one place (Nelles Corners), is
already being quarried and manufactured into a glass, and steel foundry sand. The

-material carries a small quantity of brown colouring material (presumably organic
matter) which burns out in the furnace. A number of samples were taken from
different localitics in this belt.’

A short time was spent in Toronto, also in the Niagara peninsula, visiting the
consumers of silica with a view to determining their requirements of this ‘material.

The moulding sand area at Brockville—a description off which was given in the
Mines Branch Summary Report for the year 1916—was again examined, with a view to
aseertaining whether this deposit continued westward.

Occurrences of moulding sand were noted in the kuuty of Trenton, Port Hope
and St. Catharines, detailed work on wluch will be done during the ﬁeld season of
1918,

A short trip was made in the fall to the property of the Canadian China Clay
Co. at St. Remi d’Amherst. At this property the wall rock of the main kaolin deposit
congists of a highly shattered quartzite, carrying from 10 to 12 per cent kaolin in the
fractures. This material is being treated in the company’s mill, and a silica ‘sand

" being produced which runs ovéer 99 per cent silica.
Tt is proposed to obtain sufficient data during the field season of 1918 to complete
‘reports on silica in Canada, and foundry moulding sands in ‘Canada.

‘
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FUELS AND FUEL TESTING DIVISION,

I .
WORK AT THE FUEREL TESTING STATION.
B. I. Hianer, Chief of Division. ‘

During the year 1917, the Division of Fuels and Fuel Testing was engaged in
completing the large scale tests on samples of coal received from the Province of
Alberta; the examination and analysis of salples of mine air received from the '
principal producing coal mines of the Dominion; the chemical analysis and physical
examination of oils for the different departments of the Canadian Government; and
the general analysis and determinations of the heating value of the samples of coal
received from outside sources, and of those required in connexion with work of this -
division. In connexion with the large scale tests of commercial coal samples, a very
large number of analyses of samples of gas are required. This work occupies the
entire time of three chemists, during the period the tests are in progress.

The machine shop, which is. under the comtrol of this division, completed and
had under way a very large amount of work. In addition to the construction and
erection of apparatus for the Ore Dressing and Metallurgical Division—which com-
prised by far the larger part of the output of the shop—the construction of new
appalatus, repairs to existing machines and apparatus, and the erection of apparatusg
in the various laboratories of the Mines Branch, devolved upon the staff of the machme
shop.

The dependence of this country upon foreign sources for its supply of oils for
manufacturing and various other purposes led to the creation of a labolatory for the
special investigation of their value for use in internal combustion motors; and also
of the oils obtained by the distillation of coals, lignites, and oil shales, in the retorts
specially designed and constructed for this purpose in conmexion with the investiga-

~tion now being conducted with regard to the carbonization and briquetting of Western
lignites.. The laboratory set aside for this special purpose will be equipped with a
semi-Diesel oil engine, and the various apparatus for earrying out complete tests.

During the latter part of the year, Mr. John Blizard, assisted by Mr. E. S, Mal-
loch, prepared a report entitled “The Results off Forty-one Steaming Tests carried
out at the Fuel Testing Station, Ottawa.” This report embodies the results of the
investigations fo far conducted with the large scale commercial sampIes of coal
received from the Province of Alberta.

The chemical laboratory staff has, in addition to the regular routine work, been
engaged in the investigation covering the carbonization and briquetting of lignites. The
progress of this work is set forth in the accompanying report of Mr. Stansfield, Chief
Engineering Chemist. This report will also show that the laboratory work has been
steadily and rapidly incwasing, and that new laboratory space will have to be pro-
vided in the very near future, in order that the work may be prosecuted eﬂiclently, and
 without loss of time.

The summary reports of Mr. E, Stansfield, Mr, A. Anrep, and Mr. A. W. Mantle
show in detail the work carried on under their immediate direction.

v
’
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II
CHEMICAL LABORATORIES OF THE FUEL TESTING STATION.

Encar Staxsrieen, Chief Bngineering Chemist.

- The laboratories of the Fuel Testing Station were again utilized not only for the
chemical work of the Division of Fuels and Fuel Testing, but also for the chemical
work of the Division of Ore Dressing and Metallurgy under the immediate supervision
of Mr. H. C. Mabee of that Division. In March Mr. Mabee and his assistants moved
into new quarters especially constructed for them, thus considerably relieving the
congestion in the laboratories. Moreover, a large office room adjacent to the labora-
tories, previously occupied by the staff of the Ore Dressing Division, hias been converted
into a laboratory and equipped for the testing of cils, thus further relieving tho
~ congestion, Part of a fuel storage shed is also in progress of conversion into a

laboratory and a gas and oil engine room, where, amongst other items, a rotary retort
and large gas holders required for the research on lignite are being housed.

The extra laboratory accommodation thus obtained has given a much needed
relief; nevertheless, 1t is extremely desirable that an entirely new laboratory building

should be constructed as soon as possible, to replace the scattered and temporary
quarters at present available. Meanwhile, many important lines of work have had %o
be postponed for lack of suitable facilities.

The equipment has been increased by the purchase of the following special
apparatus: 2 Becker balances; MacMichael viscosimeter; electric water still; vacuum
pump; drying oven; water bath; 2 gas hot plates; G electric hot plates; Burrell gas
analysis apparatus; 2 gas pressure governors; gas meter; 2 gas holders of 50 cub. fi.
capacdity; and rheostat. In addition, the following.equipment has been designed, and
made on the premises: four-chamber mereury trough; oil flash point cups; grease
consistency apparatus; electrically heated oil-shale retort; retorts for carbonizing
bituminous coal; also a number of retorts, condensers, gas, and electrically Leated lead
baths, etc., required in connexion with an investigation on lignite. Fifteen volumes
have bee]n added to the library, also a large number of reports, bulletins, and journals.

The total number of samples submitted for analysis during the year,.exclusive of
routine gas samples and the many samples incidental to the lignite investigation of
which no count is kept, is 9 per cent greater than in 1916. The increase was mainly
due to an increase in the work done.for other government departments: notably in
the testing of fuel oils and of lubricating oils and greases. Good progress has also
been made with special work, other than the testing of samples.

The samples received include: 368 mine air; 145 oils and gleases 71 coal; 65

-peat; 17 oil shale; and 10 miscellaieous samples. Three hundred and .sixty- elght of
the above samples were received in connexion with the testing of mine air; 99 from
the Department of Militia and Defence; 66 from field par ties of the Mines Branch;
98 from the Department of Public Worls; 19 in connexion with the laboratory work
of the Tuel Testing Division; 12 from the Board of Rallway Commissioners; 11 from
the Department of Nayal Servme 10 “official ” coal‘mine samples fulmshed by the

_ Chief Inspector of Mines for the Provinee of Alberta; 8 from the Geological Survey;

8 from the Commission.of Conservation; 5 from the Department of the Interior; 5

fiom the Department of Marine and I‘lshenes 3 from the War Purchasing C‘om-
mission; 1 from the Department of Customs; and 33 from other parties.

~ Of the mine air samples, 251 came from British Columbia; 101 from Alberta;
and 16 from Nova Scotia; 77 mines belonging to %6 operators being represented.
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‘Special work carried out during the year was mainly concerned with the -lignite
investigation referred to below. In addition, a number of tests were made on the
carbonization of tSydney_coal ; a retort for the distillation of oil shales was designed,
constructed, and tested; and some comparative tests were made on oil viscosimeters.
Progress was made also with a compilation of Canadian fuel analyses, which should
be ready for publication early -in 1918. N E

In 1915, some preliminary tests were made on the carbonization and briquetting
of Canadian lignites; but, owing to the pressure of routine work, this had to be -
dropped. This investigation was recommenced on a more systematic basis early in
1917; and Mr. Gilmore has been continuously engaged on it since his appointment.
Other members of the staff have also assisted from time to time as their regular duties
permitted. A comprehensive scheme has been outlined for the investigation, and
considerable progress has been made with some sections of the work.

In the carbonization tests which are the starting point in the investigation, the
results determined when a sample of lignite is heated include theyield 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 is
carbonized are varied in order to show the influence on the results of: the final tem-
perature to which the charge is heated, the rate of heating, the pressure in the retort,
and the atmosphere in the report.

In the first series of experiments small samples were tested in order that very
exact control of témperature, ete., might be assured. The conditions were varied as
above; but only the yield and calorific value of the carbonized residue were determined.
Many tests were made, and tables and curves deduced from the results; and these—
together with a discussion on the necessity for treatment of low gradelignite and on
~the commereial, significance of the results obtained—were published in a paper by

Messrs. B. Stansfield and R. E. Gilmore, read before the Royal Society of Canada,

May 1917 (Trans. Roy. Soc. Canada, series ITT 1917, vol. XI p. 85), and reprinted

. in the Canadian Chemical Journal, January and May, 1918.

In the second series of tests, samples of about 51b. weight were tested, in oxder
that a sufficient production of gas, tar, etc., might be obtained .for all the determina-
tions referred to above. These tests were delayed by the necessity for developing suit-
able apparatus for heating the lignite with good temperature control, and for com-
pletely removing the tar from the gases in such a way that it could easily be collected,

" weighed, and examined. A satisfactory apparatus.was ultimately constructed, and
the work was proceeding smoothly at the end of the year. A second interim report
will be published early in 1918, .

The tests so far made have been on lignite from the Shand mine, Saskatchewan;
comparative tests on other lignites will be made later. .

‘ In September, the writer attended the third National Exposition of Chemical
Industries in New York. T )
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INVESTIGATION OF PEAT BOGS.
A. Anzgp.

Tn necordance with instructions, a survey of peat bogs was carried on during the
season of 1917; in order to determine the extent, depth, and different quahtles of the-
peat contained in the various bogs.

This investigation started in the mxddle of June, when the writer left Ottawa
with Mr. A. R. Whittier and Mr. P. Bissounette as temporary assistants, to perform
the field work, which was carried on during part of June, July, August, September,
and part of October.

The following statement summarizes briefly the results of the season’s investiga-
tion ;—

(1) Girard peat bog, situated about 1%-miles northweat of Girard station, and
approximately 8 miles south of St. Johns, in the counties of St. Johns and Napier-
ville, Province of Quebee.

The total area covered by this bog is, applo\lmately, 3,104 acres, v wth an average
depth varying from 3 to 12 feet.

The larger portion of the southern part of the-bog is very well suited for the
manufacture of peat fuel. It is fairly well humified, with cohesive properties, and has
a considerable depth. ‘

‘While the investigations were being conducted at Girard, I made a preliminary
investigation of Pont Rouge peat bog, to ascertain the quality and average depth of
the bog, in order to.give an opinion regarding the suitability of the bog for the erec-
tion of a peat fuel plant. Later on in the season, a proper survey was made of the -
bog by Messrs. R. S. & W. 8. Lea, Consulting Engineers, of Montreal. At that time
T also had an interview with Mr. Chas.’ Stail, 'Secretftry'of the Larrowe Milling Com-
pany, Detroit, Mich., U.S.A., for the purpose of giving them advice in regard to the
erection of a peat htter pl'mt near St. Stephen, New Brunswick.

At the end of July the entlre pfu'ty moved to New Brunswick, where the follow-
ing bogs were investigated:—

(2) St. Stephen peat bog is situated about 4 miles north of St. Stephen, in the
parish of St. Stephen, county of Charlotte, New Brunswick. .

The total area covered by the bog is 158 acres: which contains two kinds of peat,
namely, peat litter and peat fuel.

The peat litter bog consists, apprommqtely, of T1 acres, with an average depth
varying from 12 to 30 feet.

The remaining 82 acres represent pe’lt fuel, with an average depth varying from
3 to 12 feet. :

‘The larger part of the bog, with the exception of the northern and southern bays, -
and a strip of 200 to 400 feet wide around the margin of the bog, is fzurly free from
humus, and will produce a high grade peat litter.

(8) Hayman peat bog is situated about 6 miles north of St. Stephen town, in the’
parish of St. Stephen, county of Charlotte, New Brunswick,

) The total area of this bog is, apprommqtely, 58 acres, with an average depth
varying from 8 to 17 feet. .

The area of this bog is too small for a large peftt fuel manufacturing plant but

the considerable depth of the bog increases the quantity of the fuel coutents, and, by
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laying out the working field sysfematically and with great care, this bog ean be
utilized for the manufacture of machine peat on a small scale.

4) SeeZJ Cove peat bog, situated 4 miles southwest of the road from Pennfield
gtation, in the parish of Pennfield, county of Charlotte.

The total area covered by this bog is, approximately, 123 acres: which eontalns
two kinds of peat, namely, peat litter and peat fuel.

The peat litter area occupies the centre of the whole bog, and consists approx-
imately of 49 acres, with an average depth varying from 12 to 20 feet.

This portion of the bog is very little humified. It has a considerable depth -which
will produce a good peat litter suitable for bedding, packing,-ete. The remaining 74
acres of the bog consist of peat fuel, with an average depth varying from 8 -to 7 feet.
As the area is very small, but the peat therein very well humified, ‘it iwould produce
fairly good hand-made peat fuel for domestic purposes.

(8) Pennfield peat bog, situated about 4 miles south of St. George, about 4} miles
north of Pemnfield station, and about 14 miles from Pennfield post office, Charlotte
county.

The total area covered by this bog is, approx1mate1y 680 acres, Wlth an average
depth varying from 8 to 8 feet. This peat is practically formed of sphagnum mosses,
is practically free from humus, and would produce high grade peat litter; but the bog
is not suitable for the manufacture of peat litter on a large scale, as the area is,not
sufficient. Farmers, however, could eut it by hand and utilize it for stabling pur-
poses, etc.

(6) Hunter peat bog, situated about 8 miles northeast of Pennfield station, Ohar-
lotte county.

The total area is, approximately, 95 acres, with an average depth va1y1ng from 8
to 10 feet. . ' -

The peat in this bog is fanly well humified, uniform i in gquality, possesses falrly
high cohesive properties, and is of a sufficient depth to Justlfy the erection of a small
modern peat fuel plant.

(1) Pocologan peat bog, situated about 5 miles northeast of St. George, and about
4 miles south of Pennfield station, and at certain points the Canadian-Pacific railway
traverses the eastern part of the bog. -

The total area covered by this bog is, approximately 852 acres: which contains
two kinds of peat, namely, peat litter and peat fuel.

The peat litter area covers several centrally located sections of the bog, and con-
gists approximately -of 107 acres, with an average depth varying from 12 to 16 feet.

The peat litter formation is situated on the top of the fuel of this bog, and forms
5 separate hillocks: one of which is located in the northern portion of the bog; the
largest is in the west part of the bog; two are situated in the centre of the bog; and
one in the southern portion.

‘This peat is principally formed by sphagnum mosses, is practically free ‘from
humus, and would produce a good peat litter.

The remainder of the area, 245 acres, is of the nature of a peat fuel, with an
average depth varying from 5 to 7 feet. The peat in this part of the bog is fairly
well humified.

As this well humified area is very much cut up by the occurrences of peat 11tter,
it is. not suitable for the erection of a modern and commercial peat fuel plant.

(8) The Musquash peat bog, consisting of one large and three small bogs, are
situated about 2 miles east of Prince of Wales station, and about 12 miles west of St.
John city, New Brunswick.

" The larger part of bog No. 1 is situated in the parish of Lancaster; the remainder
in the parish of Musquash, county of St. Johu.

The larger part of bog No. 2 is located in the parish of Musquash; the remainder
in the parish of Lancaster, county of 5t. John.



. 58 MINES BRANGE .

8 GEORGE V, A, 1918

" Bogs Nos. 8 and 4 are in the parish of Lancaster, county of St. John.

The total area covered by bog No. 1 is, approximately, 300 acres. The total area
covered by bog No. 2 is, approximately, 8 acres. The total area covered by bog No. 8
is, approximately, 29 acres. The total area covered by bog No. 4 is, approximately,
25 acres.

As the 1:lnee small bogs are scqttomd, and each bog is of a very small arvea, they
are not suitable for the manufacture of peat litter on a commercial scale.

Bog No. 1 has an average depth varying from 8 to 14 feet. The peat is prac-
tically free from humus, and would produce suitable peat ltter.

From October 20 to November.2, preliminary investigations were made of the
peat bog near Cochrane, Ontario. The Cochrane .bog is situated about 1 mile south
of Cochrane station, in Lamarchie township, probably continuing into St. John and
Ianna townships, county of Timiskaming, Ontario, and runs in a north and south
- direction. .

The total arca of the bog of which a preliminary investigation was made is,
approximately, 1,400 acres, with an average depth varying from 4 to 21 feet.

At the same time drill holes were made in the bogs south of Cochrane, at the
following mileage: 239, 240, .243. :

The formation of these bogs is very similar to that of the bog near Coclhrane,
but, the disadvantages of these peat areas lie in the fact that the surface is very
heavily wooded, the clearing of which would involve a great expenditure at present.

The total avea investigated in the Provinces of Quebee, New Brunswick, and
Ontario during the season of 1917 comprises, approximately, 7,115 acres. .
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STATEMENT OF SUMMARY RERORT OF MECHANICAL
SUPERINTENDENT .A. W. MANTLE, MINES BRANCI, )
DEPARTMENT OF MINES.

~

- Labour. Material.

Ore Dressing ‘Laboratory.. .. .. .. .. .. $5,844 27 $7,473 13
Fuel Testing Division.. .. .. .. ., .. .. .. 1,102 71 329 47
Chemistry Division.. .. .. .. .. .. «. .. 287 28 99 16
Mines Branch, General.,. ., .. .. .. .. .. ' 566 72 265 30
Ceramic Division.. .. .. . .. .. .. .. .. 123 317 28 99
Structural Materials Diviston.. .. .. .. .. 216 11 87 11
Metalliferous Division.. .. .. .. .. .. .. ' 83 93 _ 4 60
Non-metalliferous Division.. .. .. .. .. .. 16 44 4 65
Total.. .. v v vv vi vh el i $8,240 83 $8,293 07

. Making & total expenditure, for labour and material, of $16,533.90.

r
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ORE DRESSING AND METALLURGICAL DIVISION.

I
REPORT OF PROGRESS.

G&. C. Mackenzig, Chief of‘ the Division.

The writer, while supervising the work of this Division, devoted the greater part
of his time to the work of the Canadian Munition Resourees Commission, of which he
is the Secretary.

The Assistant Engineer, Mr. W. B. Timm, supervised the plant operations and

- test work at the Ore Testing Laboratories, and was assisted by Mr. C. S. Parsons, who
also conducted a series of tests on the adaptability of Canadian Wood Oils for Ore

" Flotation. The results on this work is comtained in pamphlet form edited by the
Oanadian Mining Tustitute under the title of “ Canadian Wood Oils for Ore Tlota-
tion,” by R. E. Gilmore and C. S. Parsons.

Dunng the year the concentration of molybdemte ores on a commercial scqle was
continued. Ores were received .from .the various localities in the Dominion where
mclybdenite prospects were being opened up, 1 ,057 toiis of ore were treated having a
content of 40.5 tons of molybdenite.

Dunng the :year the process of milling and' concentrating molybdenite ore was
modified, and instead of dry milling and concentration by film flotation,” wet milling .
and concentration by Oil Flotation in Callow Pneumatic Cells was adopted. This
latter method is the one in most geueral use in the concentration of molybdenite ores
at the present time.:

During the first portion of the year the Mines Branch, through an arran@ement
with the. Tmperial Munitions Board, acted as millers and assayers for the Board, and
continued to do the sampling and assaying on ferro-molybdenum throughout the year.

A shipmeut of quartz-and barytes was milled for the Tmperial Munitions Board,
besides the many samples of ores and minerals which were prepared for analysm in the
chemical laboratories of this division.

Although the plant was operated on a commercial scale f01 the treatment of
molybdenite ores, a large amount of test work was performed. '

A list of the ores received for experimental testing and the results of the tesb

work follows :—

MoryBpENITE ORES TrEATED, and Concentrates Reduced, in Mines Branch Ore Dressing
Laboratories, -for the year ending December 81, 1917,

\

db | Locality.” GudeOro | g | pp, | Melybdonite g | b | Al
Shi ocality. eceivec oncentrates
e y. v ‘Lb. " oS . MoSz. Produced. |[MoSe.| MoS; . Rccoovcry-
Armstrong, R. M..|Ashdod, Renfrow
mstrong Co., Ont,, . 3 Lot
BlS.(]'?l ITw 420 46-14 BUTRY L1 Y FN N
B it A...... rougham D.
oureat Cneﬁgeﬁv Cogrorss|  LOME | 057 | G000 ool
Bolan, I. A........ ampboll's Bay. \ . )
o Gunboll’s BoY |1 0050 | 0:60 | 1070 oo e
Caradiah Wood..,, |Moss Mine, Lots 9
. and 10, Range VII,
Onslow Twp.,Pon-} -
tiae Co., Que..... 1,475,088-5602]  3-244| 47,850-7302!..............L.... L reeteneans

& h
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‘MOLYBDENITE ORES TREATED, and Concentrates Reduced, in Mines Branch Ore Dréssing
Laboratories, for the year ending December 81, 1917—Continued.

Shipped b Localit (Il{udg an a * Ib (l\é[o]yb(%enite % Th. Ac‘;unl
ipped by ocality. ecelved, . oncentrates s A .
. Lb. Mo, MoS; Produced. |MoSZ| MoS: | possvery
Canadian Express .
7 T Burnt in transit, and
, retreated.......... 492-0 32.41 BT ] R O
Canadian * Molyb-
denite Co........ W. % Lot 27, Con. IV,
Bagot Twp., Ren-
frew Co........... 1,489-0 3.35 499323 . ..oie e
P. H. Chabot,..... Dn.rdley,WughtCo,
S. 1 Lot I, Range
. IV, iiiiins 3,931-0 4-93 1937427} oo e
Edward Chaput...|{S. 3 Lot 1, Range .
VII, Dnrdley Twp.,
. . Wn ht Co., Que.. 65,301-5 0771 503-5355[.......... P P
Chisholm Mine ...| Lot 5, Con. X1V,
-} Sheffield Twp., ‘
Addmgton Co.,
. Ont..oovnvniinnes 10,2535 5646 GEERR 77| N R P
Dominion Molyb-
denite Co........ Mogs Mine, Lots 9
and 10, Range VII,
Onslow Twp., Pon-
tine Co...ovinnn 1,001,929-86 1:924) 22,002:2058].......c0vveenfienin i /
M. T. Foley....... Property adjoing
Domlmon Molyb-
denite............ 25,004-5 1.54 k2T 117 P P P
Grey & Grey...... Lot 32 Con. XVI,
Monmouth Twp.,
Haliburton...,....| 117-141-0 0-205 24014 foooaiennn b e
M. W. Hotehkins..[Near Maniwaki, .
’ i Que......oivenvns 7110 4-16 29-5723 109,590-5] 57-42| 62,931-2055 *77.67
*IntornationalMol.
Co., Renirew....|Lots 16 and 17, Con.
- : XI, Brougham
Twp s Renfrew,
Ont..vvvnennnnss - 257,733.5242| 2.114| 6,049-1851|.............. T
W. R. Kelly....... Lot 6, Rn.nge IX, .
Eardley  Twp.,
. Wright Co., Que..| 1,980:5 0-91. 18:0225). .ovvvvvninfoei o
R.J. Lillico....... Lots 14 and 15, Con.
XI1I, Monmouth
Twp Haliburton,
Ont.........ovvvis 110,307-806 | 1-01 | 1,116-8114|.....cooviiii i
Maratlme Op(;lcal
CO..vpvvrnnniit New Ross, N.S..... 674-5 1-66 10:1967). oot .
The Mining Cor'’p
. of Canada....... Lots 1 and 2, Range
111, Aldfield Twp.
Pontiac, Que...... 51,6130 0-06 30:0678[......co v e
Wm. C. MeCoy....{ Lot 34, Con. XI
: Lyndock Twp.,
Renfrew.......... 2, 058 0 0-80 16.47
A.R. McDonald..|.....veerviieseinns 62-48 9.0596
D. McEachern.,,..|Near Ollals, B.C... 4390 0 17-11 751-129
C. R. Normandin.|New Ross, Lunen-|
: . burg Co., N.S....| 1,033-0 1.08 10-6399
Opeongo  Mining
Syndicate....... Opeongo, Ont....... 43,4465 0-385 167-269
Jas. Stewart....... Gabarous, C.B...... 3,474-0 249 86-5026. .
A. W, Taylor W. 4 Lot. 28, Con.
IV Bagot Twp, '
Renfrew, Co...... 42,584-5 3-40 1,447.873
Tivani Electric
Steel Co........... Mill sweepings...... 1,250-9354] 21-80 274-7013
Total........... 3,314,814-1048( 2.444) 81,019-4862.............. ] veuufiriniiiin

* Concentrates from International ore not yet ready for shipment and are not mcluded in
total MoSz produced. When added, actual cecovery wiii be 84r149, .
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Crude Ore,
Ci-usberfol"ﬂ/l' L

‘Samp/er l 2. l . ) F

~

Ball Mill
(wet) ! : . Elevator |5.

N

) Ta’;{ é'"g Finished Concertrate:
: e to
Reference . waste Dryer
Crude Orefo/ .
! Crusher fo2 ‘ Crudé Ore
‘2 Samplerto3 Middling  — . . —
3 Ball Mill to4 . ATa///'dg B e
4 Classifierto 5&6 Concénfrate S
5 Elevator fo Ball Milt

6 Rougher Flotation Cells fo 7 and failing o waste
7 Cleaner Flotation cell ta 8 and Middling returnfo6 .
8 Callow Screento Dryer and Middling returnfo& = -

Fig. 2. —TFlow sheet for Molyhdenite Mill, showing method of wet milling and coucentration by ;)il
) flotation in callow pnewmatic cells, - .

W N

o
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ORES TESTED AND REPORTS THEREON.

W. B. Timn, dssistant Bngineer. C. S. Parsons, dssistant Bngineer.

63

‘The following ores have been tested and reports made thereon duriﬁg the calendar

year 1917 :—

: . Weight.
No. Ore *
of © or Locality. Shipper. .
Test. Rock. Ton. Lh, *
5 |Gold................. Dryden, Ont.......... . G. Rognon, Dryden, Ont.....|...... 185-5
57 Sandstonc ....... s Nepean, Ont.......... GeOO H. Megloughlin, Ottawa,|...... 702
. t.
58 |Garnet.....ooieeiiii e Jas. H. Mason, Toronto, Ont. P PO 250
- 59 |Molybdenite.......... Alice Arm, B.C....... Tnternationa, M olybder‘um Coufonn. |- 1,145
= ’ Renfrew} Ont.
60 [Molybdenite..........[..ocovii il Jas. Stewart,, New Glasgow, N.S 48,474
61 [Tungsten...... B PP G. . Murphy, Halifax, N.S....[.... !
62 |Mdnganese Hillshorough, N.B....|T". MI:\iT 'II‘Bhompson, Hillshorough,|...... 500
63 |Molybdenite and gold.|New Hazelton, B.C...|New Hazelton Gold-Cobalt|...... . 30
: . ) lﬁ[i&es, Ltd., New Hazelton,
64 |Tén.................. Kumlmstlkwm, Ont.. J. E. Marks, Kaministikwia, Ont{...... 239
65 |Manganesc .|Canaan, N.B.....7.... . G. Jonah, Canaan, N.B...... 1
66 Sllvm-lead ...................... Mr. BSénlth -Curtis, Kamloops, ...... 30
67 M.mg‘mes,e ............ Rossvill'e, N.S....... Ros?v1ll(1>\ll\«7ang,ancs0 Co., Hali-| 28
. . ax .
68 |Molybdenite.,.:...... Kakabeka Falls, Ont. Robert Gamble, Ottawa, Ont...f......
69 [Stagferro-molyb- Belleville, Ont........ Tivani Electrie Steel Co., Lclle— 17 575
denum. : ville, Ont.
70 |Chromite............. Black Lake, Que...... Donl Mines & Qu'uues, Ltd.f...... 240
. ' R Blaclk Lake, Que.
71. |Chromite....... P Black Lake, Que...... TheII:TllltuaéChemleal Co., lﬁl'wk ...... 160
- ake
72 [Chromite............. St. Cyr, Que.......... Quebec Ashestos & Chrome Co.,|. .. ... 600 -
. St. Cyr, Que.
73 (Chromite............. St. Cyr, Que.......... Quebee Asbestos ‘& Chrome Co.,| 33 1,158
. St. Cyr, Que. ’ ,
74 -|Sandstone............. Nepean, Ont.......... Nepean Sandstone Quarries, Litd.,| '35 N
Ottawa, Ont.

Test No. 586.

. Description of sample—A sample of gold ore Wweighing 185.5 pounds was recelved
Marech 28, 1917, at the testing plant of the Ore Dressing and Metallurgical Division,

from I.

G. Rognon, Dryden, Ont.

numerous nuggets and flakes of free gold in a clean quartz gangue.
Analysis of samples—The whole shlpment was reduced by alternate crushlng'

and sampling until a 6-pound sample was obtained through two 85-mesh screens.

This 6-pound’ sample was divided into two equal parts by passing through a Jones

riffle-sampler.

The ore was the free milling type, contfunmg

Each_of these two portions was sampled down separately in order to

obtain duplicate samples of the whole shlpment for assaying. The assays of these

two samples checked closely.

Sample No. 1—29-90 oz. of gold per ton.
Sample No. 2—29.86 oz. of gold per ton.
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Method of treatment—An amalgamation- test was made on each of the above
two samples. A charge of 1,000 grams of ore was weighed out from each of the above
two samples, and placed in a separate pebble mill, with 10 per cent by weight of mer-
cury. Inough water was added to make a pasty pulp that would just hold up the
globules of mercury. These charges were then ground with flint pebbles for two hours.
The charge was then washed out, and panned in an amalgamated pan, in order to
separate the mercury, and the flollowing results. were obtained :—

Results— .
Sample No. 1.
‘Weight of ore charged to mill.. .. e e e ee e 1,000 granis.
Assay in ounces troy per ton 2 0{)0 pounds e e e e 29°90
‘Weight of tailings obtained.. .. .. .. v v oo oo o0 L e 999°0 grams.
Assay of tailing.. .. . 0°86 oz.
Per cent of gold extracted e ek e e e e e e e e e 97159
Sample No. 2.
Weight of ore charged to mill.. .. o e e e e 1,000 grams,
Assay in ounces troy per ton 2 ;000 pounds Ch e e e e 29°S6
‘Weight of tailing obtained after amalgama@on. e e e e 999°0 grams,
Assay inounces Per tOI.. v vo vv vh ve te e ne er eh ea o ae 0'84 oz.
Per cent of gold extracted.. .. .. cv vi et th te ee an oee oo 97°2¢%

Test No, 56 B.

Method‘ of treatment. —The remainder of the slnpment was erushed to 20 mesh,
and charged into ball mills, and amalgamated as in the above two samples. After
amalgamation in -the mill, the mercury was panned out, retorted, and the sponge
melted to bullion. An assay was made of the tailing and of the recovered bullion for
fineness. ’

Results—
Heads—
Weight of ore charged to ball mills.. .. .. .. .. v ¢ .o 190 pounds.

* Assay in ounces troy per 2,000 pounds ton oo el ae 20787
Content of fine gold.. .. .. .. .. v vv cv ol he vl ee e 2°8376

RBullion—
‘Weight of bullion obtained.. .. .. .. .. .. .. .. .. .. 3°18 oz.

. Assay of bullion for fineness.. .. .. .v v4 vr ve eh e ns *877 fine.
Content of fine gold in bullion.. .. .. .. «. oy vt o0 o0 o 2.78886 oz,
Recovery of gold in'bullion.. .. .. .. .. vv v o0 ou .. . . 98286

Tailing— | ' ’ .
Welghtoftallmg 190 pounds,
Assay of tailing.. .. ., oo oo vt e v e e e e e 2'04 oz,

Contentofﬁnegold.. e e e e e e e e e e e e 0°1938 oz,

Summary of results—A summary of the above tests shows that in the two small
tests 97-15 per eent and 97-2 per cent of the gold was recovered by amalgamation;
and in the test using the larger amount of ore 98-28 per cent of the gold was extracted.
The bullion obtamed was only 877 parts fine. =

Conclusion—TIt ‘is evident that the above tests show that gold from this sample.
can be readily extracted by amalgamation, and that a high recovery can be made.

. Test No.'57.

Description of sample—A shipmeut of 702 pounds of sandstone was 1ecelved at
the Ore Testing plant of the Ore Dressing and Metallurgical Division from Mr. Geo.
" H. Megloughlin, of the Nepean Sandstone Quarries, Ltd,, Ottawa, Ont., June 11, 1917.
Products desired—A crushing test on the sandstone was desired in order to obtain

‘data for the erection of a crushing plant for this stomne.
Method of procedure—The procedure was as follows: Sandstone, wt. 702 Ib. Jaw
crusher set at 13” opening. Roughing rolls set at 3” opening. Time, 8 min. 16-mesh
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screen. 16 mesh, wt. 267 1b.; 16 mesh, wt. 435 1b. Rolls set at 1/16” opening. Time, 3
minutes. 16-mesh screen. 16 mesh, wt.-53 1b.; 16 mesh, wt. 214 1b. . -

Conclusion and recommendatwns~—I‘1rst—Sandstone crushes very easily. Our

12-inch by 8-inch Blake type jaw crusher has a capaclty of about 5 fons per hour on

this material, erushing to 13 inches.

Second—With our rolls set at 3-inch opening, the tlme required to pass the 702
pounds through was 8 minutes. Our feeders to the rolls were not changed, but were
left at the feed used for much harder and tougher rock. On the sandstone they would
havé the same capacity as our crusher, namely, 8 tons per hour.

Third—With the ecrusher set at 1} inches and the rolls at 4 an inch, 62 per’ cent

of the sandstone passes a 16-mesh screen, and 38 per cent stays on the screen to be

reground.

Fourth—With the rolls set at 1/16-inch opening, 30 per cent of the original feed

‘passes the 16-mesh screen, and 8 per cent remained on the sereen to be returned to the
. second set of rolls. -

Tifth—Our rolls are somewhat worn by continual use on hard ores, hence the

greatest efficiency could not be obtained. With a perfectly flat surface on the rolls,
less than 5 per cent of the original feed would be returned to the circuit.
» Sixth—It may also be found that a greater output could be obtained by first
crushing to 2-inch; rolling to- §-inch or #-inch, and with' finishing rolls set almost
touching. This would throw more work on the finishing. rolls which could easﬂy
stand it.. .

“ Test No, 58,

: Descmptwn of sample—A. sample garnet ore weighing 250 pounds, was. received
June 4, 1917 at the testing plant of the Ore Dlesmng and Metallurgical Division,
from Jas. . Mason, Toronto, Ont.

The garnet was assoclated with about 10.per cent of forelgn material, consmtmg .

chiefly of guartz caleite and hornblende. .

Object of test—A high grade garnet product was desued on which the owner -

- wished to conduct tests as to its abrasive properties.

Method of treatment.—The ore was crushed to 20 mesh, and sized. It was found
by examination under the microscope, that the garnet 13 not entirely freed until it is
reduced to 50 megh. Concentration tests were conducted on the Laboratory Wilfley
table, the Overstrom table, and the Ullrich magnetic separator.

Summary and conclusion—Although a concentration was obtained on the tables,
and a fair garnet product was produced, the recovery of the garnet was much lower
than by magnetic separation, on account of having to sacrifice considerable garnet

- in the tailings, due to the slight difference in specifie gravity between the garnet and.

» gangue material. ‘On the other hand, magnetic separation was very satisfactory. A
higher grade concentrate was produced with a low garnet content in the tailing. -
The products were shipped: back to Mr. Mason for his tests, as stated above,

Test No, 59.

Description of ore—A shlpment of 25 bags of molybdenite ore was 1ece1ved at
the testing plant of the Ore Dressing and Metallurgical D1v151on from the Inter-

national Molybdenite Co., Renfrew, Ont.

The ore was obtalned from Alice Arm, British Columbia, and consists of fine
grains and flakes of molybdenite, i in a quartz gangue..

Method of treatment—A number of small samples were taken from the shipment,
and ground to different sizes, by placi’ng in a small ball mill. These samples were
treated by the oil flotation process in a set of sma]l laboratory callow cells.

26&—5 L ) -
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Description of treatment—A sample weighing 1,000 grams was charged to a
small ball mill, and water was added to make a pulp of 1:1. The oil, and other reagents
required, were also added to the ball mill. When the ore had been ground to the
required size, the mill was opened, and the charge poured onto the flotation cells.

Concluston.—JIt is evident from the results tabulated in the above table, that the
ore can be easily concentrated by oil flotation, and a clean concentrate obtained with
a high extraction. _ :

It has generally been considered that this ore required very fine grinding, in order

to free the molybdenite, but tests 8 and 4 show, that it is not necessary to grind the
- ore any finer than through a 65-mesh Tyler standard screen; at least 50 per cent, how-
ever, of this product, ground through the 65-mesh screen, would pass 200 mesh.
) The first two tests were run in a neutral pulp with city tap water, and the last
_two tests in a pulp to which a little ime had been added. In the first two tests,
encalyptus oil was used as the frother, and in the last two, crude turpentine from the
Pensacola Tar & Turpentine Co., Ltd.,, Gull Point, Fla.,, U.S.A.—their No. 75. The
inerease in the grade of the concentrate was produced by the addition of lime and not
by the change of frothing oils. The minimum amount of lime required was not
determined. It must be borne in mind that while the -addition of lime when floating
the eallow cells produces a beneficient effect it may have an, entirely different effect
in the agitation type of machine. The addition of lime has another advantage, namely,
" that it causes a better emulsion of the coal oil, preventing any free oil from floating
in the surface of the pulp in the cell 'and killing the froth.

N
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‘ Oil Flotation tests on Alice Arm ore.- ' N
N ' . Total .
. Heads. Concentrates. Middlings. Teiling. eg(}. Reagents.
) . 70%. ,
S Caleu- - e ' Recov. | . : . ’
Charge in lated Mesh Wt. Analysis | Recoveryl Wt Anglysis | P.C. Wt. Anslysis | P.C of .l Frothing Collect- Total Other -
Grams. | Mose. of Grms. Mosg. % Grms. osp.” | Crude Grms. Mosz. Loss. Mids. Oil. ing ount | Reagents.
: Analysis.| Pulp. ’ Content.” ’ Oil. - 0l ¢
1,000 | o074 | —150 20-5 283 | 784 20-5 2.23 61 | 959:0 0-12 15-5 82-8 | Eucalyptus| Fuel oil 3 |None:
) . o0il 10% 90% :
1,000 0-74 —150 21-5 27-4 1784 16-0 2-26 6-1 962+5 0-12 15-5 . '82.9 Eculayptus | Coal oil’ 2 |None.'
. , : i o : 0il 10% 3 -
1,000 2-63 — 65 30-7 66-51 77-6 20-25 10-72 8-30 94905 0-39 14-1 . 83-9 |P.T.T. Co.| Coaloil f 2 |Addeda
’ ! A - | No. 75 20% 80% 2 little lime.
1,000 3-28 — 65 50-6 60-45 93-20 40-55 2-36 2-90 908-85 0-14 3-90 95-0 [P.T.T. Co. Coaloil , 2 |Added
- : R |No. 75 20% 80% lime.
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[ ' Test No. 60. '

Description of sample—A sample of molybdenite ore weighing 8,474 pounds was
‘received June 23, 1917, at the Testing Plant of the Ore Dressing and Metallurgical
Division, from Jamwes Stewart, New Glasgow, Nova Scotia.

_ The motybdenite was associated with siliceous gangue material.

Analysis of sample—The whole shipment was crushed down, and a sample was

‘taken and assayed for molybdenite and copper. The result was as follows:—

Molybdenum Sulplnde (MoS2) — 2-49 per cent.
Copper ; — 0-02 “

Melhod of ﬂrcr_zhncnt.—'l‘wo small samples weighing 1,000 grams each, were taken
and ground in a small ball mill, to pass respectively 100-mesh and 40-mesh screens.

" They were then treated by the oil flotation process in a set of small callow cells.

Description of treatment.—A sample weighing 1,000 grams was placed in a small
ball mill, and water was added to form a pulp of 1:1. The oil and other reagents
required were added to the ball mill, aud the whole charge ground together until the -
ore was reduced to the required size. The mill was then opened, and the charge

washed in to the flotation cells.

Summary and conclusions—The results of two tests are tabulated in the accom-
panying table. In test No. 1 the extraction of the molybdenite was 90-1 per eent, and
in test No. 2 the extraction was 88-2 per cent; the concentrates from the two tests

- assay, respectively, 49-3 per cent molybdenum sulplnde and 59.7 per cent molybdenum

sulphide. IBxperience has shown that & much higher grade concentrate is produeed
from the commmercial size machines than can be obtained from the small laboratory
testing cells. The oil used was a4 mixture of 20 per cent crude turpentine and 80 per
cent conl oil, and the amount used was in the ratio of 2 pounds of this mixture per
ton of ore. The crude turpentine was obtained from Pensacola Tar and Turpentine
Co., Gull Point, Fla. This produet is quite different from the ordinary commercial
turpentine. The addition of a small quantity of lime—about 0-25 per cent or 3
pounds per ton of ore—seemed to be benefieial, in that it caused a better emulsifica-
tion of the coal oil, preventing any floating on the surface of the pulp i the cell, and
killing the froth. It may be found, however, that with continuous operatlon in actual
practice, that the lime may-be dispensed with.



Test No. 1.—Showing result obtained by oil flotation on callow cells. .
] 7
. R Total
N ~ ° Heads. Concentrate. _ ° Middling. _Tailing. . .7%)571;. \ Resagents. .
Test. .. . : ; - i ;
No. ‘ . R .. |IRC.of . N Recovery : Amount
Charge Calcu- | Mesh Wt. Analysis [Recovery | Wt. | Analysis Metal Wt. A.nalgsxs P.C. of Cont. | Frothing |Collecting| used Other
Grams. lated of Grms. .C. % Grms.|{ P.C. Con. Grms. | P.C. Metal of- Oil. Oil. - 1b. Reagents.
asnalysis, [ Pulp. : MoSs. MoS2. of MoSs. lost. Mids. per ton.
, ' Crude.
' - . - . | BT | Conloil | | |Small amount
' . A ' - | Co. No. lime applied
1 1,000 2.21 | —100 40-5 49-3 90-1 |’ 16-0 0.12 0-09 | 943-5 0-23 9-80 90-1 75 20% 80% "2 5Ib. per ton.
2 . 1,000 1-82 —40 26-0 59-7 85-2 65-0 1-21 4:30 | 909-0 0-21 10-50 88-2 {. P.T.T. | Coal oil 2 Small a.mpunt.
v . ® B Co. No. | 80% lime applied. .
$ i 5 20% 5 Ib. per ton.
= T ;
\ | .
~ ~ -

-
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Test No. 61,
SOIEELITE ORE. ’

One barrel of scheelite ore was received at the Ore Testing Laboratories from
(. F. Murphy, Esq., Nova Scotia Technlml Collerre, Halifax.

Weight of ore received et eh et et e e e a e e e 505.0p6unds.
ANAlYSIS. . v vi uh ee ee ee e ae e eetaa e e e 37°50% WO3
CONteNt. s vv vt vv en tn e+ se o ee en e we ws en owe os  189°375 pounds WOz

The ore ﬁ'as crushed to 20 mesh and run on the Overstrom table.
Conénntrates dbtained Ce et s e ea e e enew ae e oae w. 225 pounds.

The tfuhn"s were reground to 40 mesh, and Tun over the same table.
Concentmtes obtained.. .. .. v 4 ee ee ae . e .. .8 pounds.

The final weights and mmlysis were as follows:—-

Concentrates—

Weight.. .. .. L. .. v v v ve v v vh ve e ew .. 230 pounds.
Analysis o0 wv vt ul v v el i ie b Do ue e e e 68.279% WO
Content.. .. .. .. ... ... oo oo .. 1597 321 pounds, WO,
RECOVEIY. e vv vs vv v wn ad e te we v on ws e 4w o4 7 84713 percent.
Tailings— . -
Weight., .. o0 o0 cv v0 vr vh v te vv v 4s e we .. 140 pounds.
Analysis.‘ h et st we s se sa se 4 be e sh ose v oee 0° 959, WO3
CONEENt. v vv v vh seien e e e ee e e we e e we 173310 WOg
-Loss.. .. 0* 70 per cent.
Slime Zass in t1 catment——- : ,
WWelght. oo oo w4 c4 ee 4o he w4 eu w4 se ws e 4. <s s« 135 pounds.
Cnlenlated annlysis.. e ee e e e e e ae e .. 210289 WOg
Content., .. vv vv tv ve v en ee e v e e e e 28°* 724 1b, WO3
Porcentage 10SS.yv vv vv vn en eh we na ea es wd ew e e 1517 percent.

This ore should have been sized or classified, and the slimes tleated on a slime
table.

Test No. 62 )
SINTERING TESTS ON DAWSON SETTLEMENT BOG MANGANESE ORE.

A shipment of 500 pounds of bog manganese ore was received July 17, 1917, at
the testing plant of the Ore Dressmg and Metallurgical D1v1smn, from F, M, Thomp-
son, Hillshorough, N.B.

The ore was sampled and analysed and found to contain as follows :—

Dried at 110°C, for 1,1; hours.. .o o4 v o4 .. 33'809% metallic manganese,
Ignited at red heat for 1% hours.. .. .. .. .. 38°469% “ “

. Loss of weight on ignition.. .. .. .. .. .. .. 56°04% v A
Clude wet ore (by caleulation) e as ae s 16'919% “ “

A number of tests were made in an endeavour to sinter the crude wet ore by the
addition of varying quantities of fuel in the form of either coke, soft coal, or charcoal.
A mixture of soft coal and coke was the best. The amount of fuel was increasd from
10 per cent by weight of the ore charge, up to as high as 40 per-cent, without forming
any more than a few isolated pleees of sinter. Different methods of mixing the charge‘
were tried, and apparently the most successful method was by rol]mg the chf\rfre in a
small ball mill without the addition of balls. The other methods of mixing tried weve:
(1) rolling on a canvas sheet, and (2) by placing in the ball mill with steel balls.

A second series of tests were made by first drying the ore and then adding. the
percentage of water required for each test.. A new difficulty was encountered with this
method. It was found that even under a vacuum of 12 inches of water no air could
be drawn through the charge. The amount of water was gradually inecreased to as high
as 20 per cent, but the eharge still remained impervious, The thickness of the bed
was also reduced from 4 inches to 2 inches, without improveinent. An endeavour was
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then made to increase the porosity of the charge, by mixing in coke (20 mesh suze),
and as much as 20 per cent coke was added without having any noticeable effect.

A third series of experiments were made by adding a portion of dry ore to the
crude wet ore in the charge. - By this method some fairly promising yields- of sinter -
were obtained. A charge made up as follows yielded 14 pounds of sinter:—

Crude OT.. v «v vu o4 we we F0 ve on o0 0u o 30 pounds,

. Dry ore.. .. . 5 “ =14'39%
Coarsecoke(lOmesh) P - “ :86«71]727
Pulverized coal.. .. .o ot ot o vt vh e Ll o 3 “ = 8'6%§ : 0

Thls chalge was mixed by rolling in a ball mill wlthout the addltlon of balls '
Analysis o:f this sinter was as follows:— :
Manganese.. B se rs nr ks s e e e e =» 36‘41‘%
BIHCAL . v v ch vh i e e e e e e e e e e e e e s 13°689%

P

When the proportion of dry ore was increased to 33 per cent of the total weight

of the ore in the charge, the mixture became impervious to the air under.a vacuum of

12. inches of water.

Conclusions—1. That the ore in the crude wet state, .containing 50 per cent
moisture, cannot be sintered even with the addition of 40 per cent fuel.

9. That when the ore is dried, and the moisture, required for sintering purposes,
added up, to at least 20 per cent, the charge becomes impervious to the air draft.

3. By mixing a proportion of dry ore with the wet ore, and ,with the addition of
coarse coke, a fair yield of sinter can be obtained, but only with a relatively large
" consuinption of fuel which is objectionable from the point of cost, ‘and lowers the
maganese content of the sinter due to addition of silica, etc., contained in the ash
from the fuel.

Test No. 63,

. Description of sample—~—A. small sample of ore was received from the New Hazel- .
ton Gold-Cobalt Mines, Lid., New Hazelton, B.C. !

The predommatmg mlneral in the ore was molybdenite, but gold and cobalt were
also present in appreciable gquanitities.

Analysis of sample—This analysis was obtained by calculation from the analysis
of .the concentration products:—

Molybdenum sulphide (MoSz). . e e e e e e 6*76%
Gold in ounces troy per 2,000 pounds ton se 4o es se e se ee ws 0760
Silver.. . . trace. . -
Cobalt.. .. .. .. «. v. .o P N R 0649

Method of tregtment.—A sample weighing 1,000 grams was ground wet in a
small ball mill to pass a 40-mesh screen. It was then treated by oil flotation in.a set of
small laboratory size callow cells. :

Description of treatment.—A sample welghmg 1,000 grams was placed in the
small ball mill, as mentioned above, and enough water was added to make a good
grinding pulp. The oil and other reagents required were added to the charge in the
ball mill, and the whole ground together until the ore was reduced to the 1equired
- size. The mill was then opened, and the charge washed-into the flotation cells.

) Summary and conclusions—The results from the test are tabulated in the accom-
panying table.

* - The oil used was a mixture of 20 per cent crude turpentine and 80 per ‘cent
kerosene oil, and the amount used was in the ratio of 2 pounds per ton of dry ore.

The crude tu1pentine" was obtained from the Pensacola Tar & Turpentine Co,, .Gull
Point, Fla.,, and is known as their-number 75. We have found the above mlxture to,
be the most satlsfactory oil for ﬂoatmg molybdenlte ore.
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The fact that the greater part of the gold is collected in the molybdenite concen-
trates rather complicates the problem of its recovery. There was not sufficient con-
centrate left after the necessary assays were made on whieh to make any tests, but two
methods of treatment suggest themselves, namely, either by direct cyaniding or by
careful rodsting of the imolybdenite to the oxide, and subsequent leaching with an
ammoniacal solution to dissolve out the molybdenum oxide, and thercby leave the gold
in the residue. However considerable experimeiital work on a larger quantity of ore
would be required to arrive at any conclusions regarding the above suggestions.

It is also possible that by using some other collecting oil, such as pine tar or-coal
tar, that all the gold values could be obtained in the concentrate, which would leave
only the one produet to be treated for the recovery of the gold confent, :

In-order to make the above experiments, .a thousand-pound sample will be required.



’

TasLe No. 1.—‘\Showing results obtained on the recovery of the Molybdenite valuesby oil flotation.

. . : - Total T -
Heads. Concentrates. M‘iddling. " Tailing. ' ex:.(.w' Reagents.
. 7
~ Calcu- . recovgry ~
Charge lated -Mesh . . of Collect- | Amount
-Grams. | Analysis % Wt. P.C. P.C. Wt. .P.C. Wit. P.C. Content |Frothing ing - used OQther
. P.C. | Pulp. Grams., MoSs. | recovery.| Grams MoS.. Grams. MoSs. of Oil. Oil. 1b. Reagents.
MoS.. Mids. per ton.
P.T.T. R
1,000 6-76 —40 78-0 78-6 90-6 23 9-90 . 500 0-46 92:9% - Co. No. | Kerosene 2 |None.
L0 : . ; | 75 20% | ol i
i N 80-0% ,
A N N v
\ R ) .- .
. ’ . . ! - .
- . . TasLe No. 2—Showing assays of Products obtained by Concentration.
. P.C. Ozs. Ozs. P.C.
. : . - Product. Mof.. Gold. Silver. Cobalt
| Concentrate..........cooiiiviiiiiii s A N 78-6 5-5 |Trace ‘Trace
MEAAUDZ . e+ eeeeeeee e eane e ee e e e e ea e e ea et SURUICRI 9-9 1:16 | Trace.......loeeeneennss
. Tailing.. oo iy tieeaes s v 046 0-3¢ |Trace....... 0-71
!
A\ N J
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Test No. 64,

BANDED IRON ORE.

A shipment of three bags was reeeived on September 27, 1917, from J. I, Marks,
Esq.:—

Welght recelved.. vv v v vt v v vt v ve v v e e e e 239 pounds,
The ore was a banded magnetite-heinatite and gave the following analysis:—

Total Iron aS IP.u 4 vu v4 vr h be e e i he e e ee e e 37°199%
_ Hematite FeaOz.v vh vv vv v v vt ve en v ee e 2 we - 1T7089%
Magnetite FezOgz.. .. oL o0 ch th cl il a e e e e e 33'07%

The ore was erushed to 4 mesh and sampled. The 4-mesh material was sized on
8,16, and,30 mesh.

— 4-F 8., .. Weighto. o0 o0 o0 ol i e e et e e 128 1b.
Analysis.. .. . 0 o0 L ve ve e ee e e 36°329% Ife. -
Content.. .. v vv ve vh v v de v e e e '46°49 b, Tre.

—— 816, L Welght.o, oL oL o0 ool i e e e e 55 1b,
Analysis.. .. o v co e i il e el e e 35'839% Ife,
TContent.. .. . i. i ouuv ol oL 0 ee we b - 18471 Db, Te.

—16-F30.. .. o Welghte, o0 vy ) i he v e e e e e e 26 1b,
Analysls.. . oo o0 b u ee e e e e e 35'03% Ite,
Content.. .. v vv v, ih v th tp e e el e 9'34 1b. IPe.

—380. ., ..o o Welght. o 0 L0 oL ol i e o e e e 30 1b.
. Analysis.. .. oy ov il c an c e e e e 38°83% Ife.
— LT Content..............‘.......... 11°65 1b, Ife,

" There was not sufficient’ ore to jig separately so the— 16+ 80 size ‘was jigged first
followed by the coarser sizes, while — 80 materml was run over the table.

Welght £0 JIZ . vv v vh vi v ve b vr e e e e e e e 2026 1b,
Calculated analysiS.. «v v v vh v ve vh eh ae v e e e s 36°159 Ie.
Content.. .. . 7820 1b, Fe.
Concenblates No 1J’1g Ch e ee he am ee e e e e s 546 1b,
Analysis.. .. . 55269 Ire.
Content., oV th th ve vh hh e e e e e e e e e s 3012 1b. Ife,
Recovery.. .. 41°169%
Concentrates No 2J1g e e b be ba ae v e es v e e 260 1b.
Analysis.. .. . e e e e e e e e e e e 49919 Fe. .
CONEENEL, vh v vv e tr vt en e e e e e e ek e 12:08 1b. Fe.
‘Recovery.. e e he v e e ee e e ae e e e e e 17°13%
Hufch No. 1 JIZ . v vi v vv v ve vh es v va s e v e e 16 1b.
ANAYSIS s v v ve e v i i e e e e e e e e 55°04% TIte.
ComteNt. s vrv vt e vh ee e T ee ek e e e e e e e 0°83 b, Fe.
. RECOVEIF it v ve va s o sr ca o4 oo ve 1r 10 20 so vr a0 - 1189
. Hutch No. 2 JIg.. o0 v vv vh th o vh ve vt e e e ee en e 3'6 1b,
ANalysiS.. v v bh b v e v it e e e e e e e 40°299 Te. -
Content.. . v vh vh vl it e e e e e e e e e 1°41 1b. Tte.
. RECOVEIT v v vt v vt o on 4t s ot vr e ve se on ee e . 1939
TalliNZS.e vv vh tv tr te be i b v he e e e e e e e e 90°0 1b.
' Analysis........‘........‘......'.,........ 21'609% Ie.
Content. 1935 1b. Pe. . i
Loss. 26°439% . |
Cie’mupofJigBed 27°0 1b, ' |
ANALYSIS.. vv vh tr e e e be e e e e e e e e e 36'549, Fe.
yvContent., i vy v v il il i v e e e e e v s 9°87 1b, Fe..
N PercentPe NN ¥ nr e 13'35%

Note,—With the No 2 Jlg "Ldj\lStEd plopelly the No 2 Hutch and No. 2 Concentrates
should run 50 per cent Fe, .

Weight of—30 material to table.. .. %. <. . v. 00 vh o0 us 29°0 1b.
Analysis‘...... . 38'83% ¥e.
Content., .. . ’ 11°26 1b. e,

Concentrates obtamed J N L L 540 1b,
ANalysiS.. ov vh ve v e e e N e e e B e e e 63:37% Xe.
Content.. vu v Ve vh th ch e e e e e e e e e e 3*17 1b, e,
RECOVEIY .t vv st vv e oo ve 4a vt be ne on se e on oy 28*15¢9,
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Middlings ODEAIME. « oo ov'ee v e ve e e e e P e P 7°0 ib.
ANalysiS.. o0 vt ve bh v e e e e e e e e e e e 48'809% Fe.
Content.. .. .. 0 vu b v bh e e e e e e e TS 3'07 Ib. Fe.
RECOVELY .0 v vt vt v e v e i e e T e e e . 87%269% -

Tailings obtained.. .. .. .. .. .. v o o0 Ve o e ue s 70 Ib,

Analysis.. e e e e e e e e e e e e e e e 20°489, I'e,
Content.. .. .. v v vi te e eh e e e e e e 1°43 1b, Xe.
o L T 12°70% - -

Lossmhandlmg P X1V Y o 8
Caleulatedanalysis..‘....'.................... " 35°009% T'e.
Content.. .. .. «. v0 th th th e e e e e e e e e 3°59 1b. Te.
Percentage 1085.. .. +. .0 vv o4 o vr wu e e we ve oo B1°889%

The jig tailings and clean-up of jig bed were recrushed to 80 mésh, and run over
the table with the followmg results :— :

Weight to table......... Terereenen e e e e e e e e e e e e 116:5 - 1b.
Calculated ana,lyms..., ........... RN 2500 % Fe .
(976511753 1) 7N PRI TSP e 20-125 1b, Fe’
Concentrates obtamed .......... e e e e e e ey 150 Ib.

........................................ L. 8551 % To |
.......................................... 8:33 .1b., Fe -
i 28:60 % ’
P 135 1b.
....................... vevrenieee 3371 % Fe
D 4:55" 1b. e
Percentage e values ..o 16-62
Tailings obtained.. . 55-0 " 1b,
nalysis, 1366 % I'e
{973 573 11 7 AT 7-51 1lb. Fe
) Lioss. vuvririniiiiais I 25-79 %

1S 8T Y- T O 33-0 1b.
Caleulated analysis. . ....v.vun ittt ettt 26-47 9, Te
COMEOND. . oy avvt et vt e e e e 8:735 1b. I'e
_Loss Fé values. ....... N NI 2999 % -

A summary of the various products would be.as follows:— .
Weight Analysis Content .| Recoveries .
Products. - — —_ T— or .
1b. % Fe 1b. Ie Losses.

Comnetes. Jig No. L............oovvnnas, e, 545 5520 30-12 35-13

Conetes. JIZNO 2.0 oviiiiiiie e e 26:0 49.91 . 12.98 15-15

HutehJig No. Lo 1.5 55:04 0-83 © 097

C-Huteh Jig No. 2., .o 3:5 40-29 1-41 1-64

Table Concentes. No. 1...... e e 50 6337 317 3:70

Table Mids. NO. L...ivneiineniiieiieeninniannss 7-0 43.80. 307 3-58

Table Conctes’. No. 2 P 50 © 55.51 833 - . 972

- Tailings and Slime LoSSeS.....vvuiruieerrernoniiniss 118-6 2178 25:815 30-11
Totals. .o ivs e ennannes 231-0 37.117 | - 85-725 100-00

Total Concentrates, ........oovveineneunirenneenaiinn. 112:5 5325 59910 69-89
Total Tailings and Slime Losses............ccovvevnes i 118-5 2178 25.815 30-11
Totals...... e SITRTRITE Seeieas 231-0 . . 87-11 85-725 100-00

z o i L 2

Ratio of concentration, 1:2,

A large-scale test conducted gsome time ago on a similar ore, gave mu('h the same
results. .

. Ratio of concentration, 1:2. ’
The grade of the concentrates around 56 per cent Fe.
The recovery of Fe values between 70 per cent and 75 per cent.
‘The tailing analysis around 20 per cent Ie.
- N, , , ;
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Test No. 65.

SINTERING TESTS, BOG MANGANESE ORE FROM CANAAN, N.B.

A shipment of 20 bags of bog manganese was received from F. G. Jonah, Canaan,
New Brunswick.
The ore was sampled and gave the following analyses:—

Manganese dried at 110°C.. o0 o0 v0 v ve v e e v e ee v s 47°82¢%
“ ignited ove.. .. 63'45%
Iron, iron in ore drvied “at 110°C e ar et te ae 4 e aa ee a4 5409
O dgnited OY@.. v il v eh ee ee eh ee ee b ee e wa e 6029
Sllicainignitedm‘e.. P T S T T 4'69%
Phosphorus dn ignited ore.. .. oo vo it ve o ve te v e ve ed e 0°358¢,

A mumber of sintering tests were made on the crude which contained over 40 per
cent moisture. The chicf difficulty encountered was due to the charge grinding under
the air draft. . An \eudeavonr was therefore made to increase the porosity of the charge
by mixing in coarsc coke (10-mesh size). This was fairly successful, and a good sinter
was obtained; but the yicld was small. A charge made up as follows yielded 6 pounds
of sinter:— : ) -

1b.=69'4¢%

Crude ore.. .. v v vu vv on we ee 26
DIV OI€uv vv vt v on 4 o se on wn e ve an oo o ve aa b =13'9%
Coarse Colte.y vv vv vu v th ue ee v e s e e e e e 3 = 8389%
Pulverized coal.. v v vh vy v v il i i e e e e e 3 = 83%
An analysis of ‘the sinter was as: follows:—
© MANEANESE. . .v ii ve T ae e ah e aa e e e e e e e e 44+19¢
IVOMut vt vh vt vt v s eh ee e e e e e e e e e e s 13+63%
SIHCA., th vi vyt ah v v e e i e e et e e e e e 12299,

PROSPhOruS. . cv vv vh vh vn v v ee i ee e e e e e we e e S 05329

Test No. 66,
LEAD-SILVER ORE.

A sample of 80 pounds of ore was.received from Mr. Sinith-Curtis, Kamloops, B.C.

The sample was supposed- to be 1'e1)1'ese}‘1tntiye of the ore from the Homestake
Mine, situated 8 miles west of Squaw Bay, Adams Lake, B.C., and gave the following
analysis:— .

N B 0°659%
L0703 ¢ -1 0°21¢
5 ) 0°71¢,
GOt vy v v o i v e v he e e v e e e e e e e e 0°02 oz.
SIIVET. . v i vh v e e b i e e e e d i e e e e s e 13'4702.

TFlotation tests were conducted to obtain a marketable coneentl ate, or a concentrate
that could be chloridized and leached at the mine.
The tests were conducted on the small laboratory callow testing machine, A
- portion of the ore was taken and erushed to 100 mesh for these tests:— )

.. Run No. 1.—1,000 grams of the ore were put in a pebble mill, to which were added
1.5 c.c. of oil mixture, 40 per cent No. 26 F.P.L., and 60 per cent base, and 85 c.c. of
NaOH solution as a defloculant, and the whole mixed with about 2,000 grams of water
for seven minutes before given to the testing machine. A concentrate, middling, and
tailing product were made. .
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—_— quxcentmtas. ~ Middlings. Taijlings.

‘

75 grams 50 grams 875 grams )
. -Analysls —Lead - .. 875 % Trace Trace
: ; 2-60 9% 0-05 % Trace
3-289, —~ | 1489, 043 %
, 0-230z. 0-07 oz. Trace

142-80 oz. 14-50 oz. 1-68 oz.

. 1
_Figuring on 70 per cent of the values in middlings being recovered on being
roturned to the circuit in actual practice, we have a recovery of practically all the lead,

copper, and gold values, and a recovery of 83 -28 per cent of the silver values. .

Run No. 2—The same oil mixture and reagents used, oniy the NaOH solution
was added after mixing in pebble mill.

—_— Concentrates. | Middlings. Tailings.

Weight,..coooovnuennn e e 77 grams 62 grams 861 grams
Anulysns—I LY (A 8:17% 0-19% Trace
(61037 2:75 9% 0-08 % Trace
L 5 Y| YA 3-95 9% 1-189% 0-49 %
DGO e e 0-20 oz. 006 oz. Trace

SIlVer. s it e 12668 oz. 12-84 oz. 3-04 oz.

T =

Tlgul'lng on 70 per cent of the values in dedhngs being recovered on being B

re\turncd to the circuit in actual practice, we have a recovery of practically all the lead,
copper, and gold values, and a recovery of 78-33 per cent of the sﬂver values.

Run No. 8—1,000 grams of the ore put in a pebble mill, to: w}uch were added 1.5
c.c! of oil mixture, 40 per cent No. 22 G.N.S., and 60 per cent No. 26 F.P.L., and 4 c.c
of NaOH solution as a defloculant, and the  whole mixed with 2,000 grams of water

. . T — Concentrates. | Middlings. Tailings.
Wel 10 N ST 131 grams 43 grams 826 grams
Ifysxs—(z old 0-10 0z. 0-086 oz. Trace
Silver.......ooiiv i e 80-57 oz. 11-10 oz. 3-13 oz.
- i

This test was run much longer than the former ones, to see if it were not possible
to clean up the tailings, hence the low grade concentrate. Only the gold and silver
were determined in the products. IFiguring on a 70 per cent recovery:of the values in
the middlings, almost all the gold values would be recovered and 8190 per cent of the
silver values -

’.
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Run No. ,—The same oil mixture and reagents used as in Run No 3. The test
was not c'xrned so far.

—_— ! Concentrates. Middlings. | Tailings.
B3 7] I PO e “...| Ol grams 81 grams 858 grams
Analysis—Lead 0149, 0:06 % Trace
opper g 2:67 % 0119 Trace
L (1 T 3:30 % 0-68 9, 0:50 %
Gold. .t s 025 oz. 0-04 oz. * Trace
Silver.....ooooiiiiiiiii e 150-23 oz. 4.72 oz, 3-28 oz.

Tiguring on 70 per cent of the values in the middlings being recovered, we have a -
trecovery of practically all the lead, copper, and gold values, and a recovery of 70. 87
per cent of the silver values.

RBun No. 5—The oil mixture used on this test was one pound per ton of oO per
“cent coal tar, 40 per cent coal tar creosote, and 10 per cent No. 5 pine oil.

—_— ) " Concentrates, | Middlings. Tailings.

Weight...oooooociiint, : ‘ l ) v 6 grams 21 grams 468 grains
Ana ySIS—C‘old ; . 0-06 oz. 0-023 oz. Trace
- Silver. . 316- 20 oz. 91-73 oz. 5-09 oz.

Th‘xs test was run on 495 grams of the ore. Combining middling’and concen-
trate, we have a product giving an assay of 145.82 ounces silver, with a recovery of
62 per cent of the silver values in the ore, and practically all the gold values.

Summary.—This is an ore which requires extensive test work to determine the
better method of treatment. Our flotation tests, so far, do not show sufficient recov-
ery of the silver values on this low grade of ore to be treated. It is quite probable

‘that we have not ground the ore fine enough, and again we may not have found ‘
the better mixture of oils to use.

We are installing a laboratory type, “ Holt Deru” chloridizing-leaching - test
roaster, in which tests could be conducted to chloridize the raw ore or the concen- |
tmtes from ﬂotatlon .

Test No. 67,
_ NEW ROSS MANGANESE ORE.
Recelved one earload in three lots on October 12, 1917.

Submitted by the Rossville Manganese Co., thfax, N. S through the Munition
Resources Commission, Ottawa, Ont.

Lot D—"14 barrels, one barrel of which was used for trial test.
Lot A.—31 barrels, )
Lot 0.—22 barrels.

Tach lot was run separatelj, a moisture sample was taken, and the sample for
analysis was cut out by a Vezin sampler during the run, and reduced down.by forther
crushing and sampling in rolls and small Jones .sampler.
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The weights and analysis of the above lots were as follows:—
N Lot D.. .. 73 barrels.
~ . Wetwelght 81,675'5 pounds, .
: Moisture.. .o oo v vv on e be b e ne 0 e en a N 2007percent
1 Dryweight.........“,........... - 25,318 pounds. .
. © ANAlYSIS—MIL . s. ve e ai eh ee e e e e ae s 881 per cent,
FOiv vv ve ve wo vu ve we ne e ee ee aa 819 “
Content—MN.. v\ v vu b sr e ie e e s e as 2,229°68 pounds, , = -
FOue it vt vt e e e e e e e 2,078'50 ¢
Lot A.. . © 81 barrels.
Wetweight 13,484 pounds..
MOISEUTO. . wv v es o e a0 on 4 ss o0 oa su oo os 882 per cent.
DIy Weight. . v oo vu oe s e e e e s 10,406°5 pounds.
e Analysis—MN, . o, vi ve ve e b e be e e ae e . 2471percent.
Content—Mn.. .v o o0 o0 c0 v 0o o 8,037°97 pounds,
’ Teuv v v ve v e e e e e e s 1,1382°32 ¢
Lot 0.. .. e e e e e e e e e e e 22 barrels.
Wet wexght e e ee et e te et e e4 s s o» .. 9,265 Dounds.
i - Moisture. . .o v vv co e vt te b er e ae a0 ae 6°06 per cent.’
. . Drywelght 8,703°*5 pounds.
. Analysls—Mn....;............,.,...... 29°56 per cent.
e - 1089 o
Content—-Mn e e e e e ee e e e e e e 2,672°75 pounds.
Fe 921°65 o e

The product desired was a commercial manganese concentrate, high in mangan-
. ese,.low in iron.and silica, suitable for; reductlon into ferro-manganege in the blast-

. - or electric furnace.

’ " The method of crushing and concentr tlon adopted was as follows:—
The crude ore was crushed in a jaw crusher, and fed automatically by a push '
feeder from a storage bin to an elevator which delivered it through a Vezin sampler
‘and a chute to a Hardinge ball- mill. The discharge of the ball mill flowed through
a launder to a pump which delivered the pulp on to a callow screen frame fitted with
a 24-mesh ton cap screen; the oversize from the screen returning to the mill; and the
undersize to a Launder clasmﬁer. From the Launder classifier the sands were run
onto an Overstrom table, and the slimes to a, callow tank, where they were thlckened
for concentration on a Deister slime table. : i
The middlings from these tables were returned to the ball mill cireuit as they
were made.

The concentrates obtained were dried and sampled, g'lvmg' the followmg Welghts
- - ,and analysxs —

LOT D, - B

* - Deister Concentrates— -
Welght. . vo vt te e e e e e e e e e e e 445 pounds,
. Analysis—Mn the e e se e ee es ee we o4 ee we 2608 per cent,
o B £ A 2283 . ¢
. Si02 ©20°12 “
P e e e e e e e e e e s 0195 ®
. . S 005 "
Content—MN.. .. vv cv ts se e vt tu e er ee we 116°056 pounds.
Feir v v vh he e i et e e e e 101°5935
Overstrom Concentrates— , ) .
Welght.. . v v th v eh e e e e e e s e 2,018 pounds.
Analysis—Mn 27:32 per cent.
TCov oo e ee be e e e e e e e 28°62 “
Sxoz 977 "
S Trace.
Content—Mn te en se e ae o ee se telte er ed e 549°9516 pounds.
Fe. ‘ 5761206 . ¢
. Yy .
7 r ¥
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Deister Concentrates—
Weight.. .. .

ANalysis—MN. . v vv v ve e e be s en e s e
Fe.o vo v vn v v o

P,
S

CONEENt—MTs + v ve e e e
T vv v v th e v e e e

Overstrom Concentratecs—
Weight.. .. .. ..

Analysis—Mn,. .. S PN
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LOT A.

974 pounds.
39°98 per cent.
e e be we as e 16°76 “
SiO2.0 v0 vh v v e v e e e e e e 7-23 s
[N 0°094 “
Trace.
229*4852 pounds.
90405 "

1,314 pounds.
38°48 per cent.

B v v v v e e e e e e e e 19°11 ¢

SIOZ. . ve vv v e e e e e e e e e 4°34 “

Pt i i e e e e e e e e ey e e 0125 ¢
1 S b sa ae eh ae en te ae e e e Trace.

Content—M;\'.. e e e e e e e e e e e
N

505°6272 pounds.
251°1054 ¢

LOT O.

Deister Concentrates—
Welght. . .0 o0 ve tr vo e e v i i e e e e
Analysis—MIl. . o0 tiven vu e S v e ee e e e

Fe.. v vh v vh e Ve e e e e e
Content—MnN. . o0 vv vv v v b e e ee s e
: Fe.. .. ...

620 pounds,
41°11 per cenl.
1550 “
612 “.
0°132 ‘“
Trace.
254:882 pounds. -
96‘10 " x

Oversirom Concentrates— v

Welghte. o0 w0 vv vh vv v ve v e e 1,182 pounds.

Analysis— M. ..o 38-39 per cent,
(R 1902 wo
L B0 2 4‘00 "
................................................... 0' 093 "
S R P P feeaeins Trace .
Content—MI. ..ot +o... 453-7698 pounds.
................................................. 234:8164
{

. summni’.

Weights. Mn Te Mn Fe

FORAS oo e e 25,318-0 8-81 8-19 | 2,220.63 | 2,073-50

Concentrates....oooe i iirieins 2,458-0 27-10 27.56 666-01 66761
Tailings. . .covvvevieeei e Looo.| 22,860-0 - 6-84 6-15 1,563-62 1,405-89
Recovery of Mn valueé in concentrates—29-87 % ' .

Lot A. Weights. Mn Te Mn Te

21.07 9-31 | 2,590-59 | 1,144.89

ConCentrates. .ovuueeiveneennennneennns 38-04 18-09 736-11 341-51
TailiNES . e vvevrrrreceeaarereennenaneans 10,406 17-83 7-72 1,855.48 803-38

Recovery of Mn values in concentrates—28-38%.
. ; . .
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Lot O. Weights. Mn Fe Mn Fe
-~ -
Heads.....ooovii i 8,703-5 26-99 1.4 | 2,349-14 960-69
Concentrates. . . 1,802-0 39-32 17-81 70865 320-92
Tailings, covvvviinnsieniin e 6,901-5 23.77 9.27 1,640-49 63977

Recovery of Mn values in coneentrates—30-17%,.

It will be noted from the above results, that a very low recovery, namely 80 per
cent of the manganese values was obtained, and that the iron content increases with
the manganese. Finer grinding would not alter this condition to any appreciable, *
extent; and while it would possibly increase the grade of the concentrate, the shme
loss would be greater, which would 1ower the recovery.

Test No. 68.

A B0-pound sample of molybdenite ore was received on November 26, 1917 from
Robert Gamble, Kakabeka Falls, :Ont,.

This sample gave the following analysis:—

Molybdenite (MOS2) .o vt vt vv vv v su vh wh e e e e e 2°46 per eent.
Copper (CU) .t vh s vt v oh te et e ee e ee e e e e None.
Bismuth (Bi).. .. c. o0 vr th vt ce vh ve v i v eh s None,
Arsendc (AS).. .. vt vh ah e e e e e e e e e None,

The oré was of the amorphous variety, filling the fractures in the quartz. A
small amount of pyrite is present.
Tests were conducted on the small callow testing machine on 1,000 gram lots.

RUN No. 1.

Ore erushed to 50 mesh.
0il used—13% pounds coal oil per ton.
z pound No, 75 Crude turpentine per fon.

Concenlrates—
Weight.. o, .. o v0 o i it e i e e e e e e 33 grams,
ANALYSIS. . v vh vt eh e ee ee e ek e e e ee e 60°97 per cent MoS2
Content.. .. .. .. v h e bt bh i i e e e e e 20°12 grams MoSa
RECOVETY .. vt v v vt vv ou oo oo ov oo os oo vu s 6760 per cent.
© Middlings— .
Weight.. .. .. o0 o0 vl vt i e e e e e e 38 grams,
ANAlYSiS. . o vh v v e i v e e e e e e e 9°17 per cent MoSy
Content.. .. . e ek e e e e s 3°48 grams MoSs
Percentage of MOSz in crude e e e e e e 11°6 per cent.
Tallings—
Weight.. .. .0 0 o0 v ch e e e e e e e 929 grams.
CAnalysis.. oL ol e e e e e 0°675 per cent MoS,
Content.. .o v ov th vt tr st e b e e e e ae e 6°27 grams MoS,
TiOSS. e e/ et vs vt st vn oh he e e e e e e e e 20°8 per cent.

Figuring on recovery of 70 per cent of values in middlings the recovery of MoS2
values in the erude would be 757 per cent.

RUN No. 2,

Ore crushed to 80 mesh, e
011 used—3 pounds coal oil per ton.
1 pound No. 75 Crude turpentine per ton.

Concentrates—
Weight., .. 0 o0 o il il L s e e e e e e 41 grams,
ATAlYSIS.. v vt vh e e e e e e e e e e s 52°44 per cent MoS;
Content.. .. .. .. vi ve vt th i e e e e e e e 21°50 grams MoSg® -
O RECOVEIY .t v vo e v e ee ek e eh e e e e e 73°1 per cent.

26a—6
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Middlings— .

B £ 1 40 grams.
ANalysiS.. o0t th b i e ee e e e e e e e 10°19 per cent MoS:
Content.. .. v o0 vi v v i e e i e e e e 407 grams MoS:
Percentage MoSz incrude.. .. .. cv v v v e 0l s 13'8§ per cent,

Tailings— .

Weight.. .. .. .0 o oo e L s e e e 919 grams,
ANAlysiS.. oo vv v bh bl e e e e e e e e e 0'42 per cent MoS:
Content.. .. .. .. t. ti v vl il ve el e v e we we . 3°86 grams MoS»
LI0SS. 0 o0 v i e e e e e e v e e e e 13°1 per cent,

Figuring on recovery 70 per cent of values in the middlings, the recovery of
MoS» values in the crude would be 82-8 per cent.

RUN No. 3.

Ore crushed to 80 mesh, '
0Oil used—3 pounds coal oil per ton. .
1 pound No. b Pine oil per ton.
Concentrates— R - -

CWelght.. .. oL Ll oo e e e e e e 40 grams.
ANATYSIS. .« vh vv vh ve e e e e et e e e e 58°87 per cent MoSs
Content.. .. v vt vh ve e e ey e e e e e e ey 23°55 grams MoS»
TRRECOVEIYT .. vh vh v vn vt oe oe e he ee e ee eh e 76°59 per cent.
Middlings— ‘ : o

Weight.. .. o0 o0 o0 o vl L e e e e e e 97. grams.
Analysis. "o oo ch vl ih ih e e e e e e e 4+93 per cent MoS»
Content.. .. e e e e e e e 4°78 grams MoS2
Percentage Mosaof crude e v e e e e e e e 15°64 per cent.

- Tailings— . . .

' . CWelght., o0 o oL o0 o0 oL ol 0 ol cr s e oy we .. 7863 prams, R
Analysis.. .. o0 e it eh e e e e e e e e 0°28 per cent MoS:
Content.. .. o. ch vh th v v e e e e e e e e 2+42 grams MoS»
JiOSS. .t th v e et h e e e e e e s e e 7°87 per cent.

Figuring on a recovery of 70 per cent of values 'in middlings, the 1'eeove1'y of
MoSz values in the erude would be 87-46 per cent.

Conclusions—The ore will have. to be ground to at least 80 mesh and p0551bly
little finer would give better results.

The tailings on the last two runs are fairly low considering the high grade of the
milling ore. Qu an ore around.l per cent MoSy the tailings would be proportlonﬂte]y
lower.

It has been Found also that bettel results are ,obtained in practice on the large
machines. <

The concentrates are below marketable quality but in practice these are screened
to take out the fine iron and slime which is returned to the cirenit and the gmde of
the concentrate in this way inecreased to marketable quality.-

Although this ore is not as easily and as readily concentrated as some of the fine
flake varieties there is mo doubt that an 85 per cent to 90 per cent recovery can be
made by the flotation process and g marketable concentrate produced quite readily.

Test No. 69. A ;

A carload of slag from the Tivani Electric Steel Co., was received on October 20,
247, and 29, 1917,

. It consisted of several barlels of wet sl-\g, and the remamder of dry slag, whiely
were mixed in order to prevent the crusher, elevators, ‘lnd ieedel‘s from blockmo on
the wet slag alone.

The test was made to recover the ierlo-molybdenum from the sla which was
supposed to be there in the form of small pellets. It was found, however, that although
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some pellets, the size of beans and smaller, were dispersed through the slag, that the
preater amount of. the ferro-values were theré very finely disseminated through it.

PRELIMINARY TEST.

A small test was made on a sample taken from the dry slag, and the crushing
watched carefully, to determine the fineness to which it would have.fo be crushed to
obtain a concentration on tables. It was crushed in a small jaw crusher and small
rolls, and screened on 20-mesh sereen. No free ferro was noticed remaining on the
screen. It was then crushed to 80 mesh in rolls, with the same results. It was then
crushed to 40 mesh. A few small pieces of ferro and flake-molybdenite were caught
on the screen. Crushing to-50 mesh, a little more ferro and flake remained on the
screen. Weight of flake and ferro remaining on 50-mesh screen — 0-3 grams. Weight
of ground slag through 50-mesh screen, 4090 grams.

The material through 50 mesh was run over a small Wllﬂey tqble, and the follow-

ing products obtained :—

Concenirates—

Welght.. .. o0 o0 it i i e e e e e e e 7G‘grams.

Analysis.. v. vt L i e e e e e e e e e 54'18 per cent Mo.
Middlings—

Welght.. .. .. o0 o i i i i e e e e e e e 200 grams.

Analysis.. .. .. i ih i i e e e e e e e 2°46 per cent Mo,
Tailings—

Weight., .. .. .. .. .. .. o7 ce i e v e v e .. 3,814 grams.

AnalysiS.. .. t. ve i e e e e e e e e e e 1'09 pér cent Mo.

Analysis of slag taken for this test, calculated from products, obtained —2-14 per
cent Mo. - .
. This sample was not representative of the total shipment, but was merely run to
obtain some idea as to the degree of fineness necessary, and the grade of ferro that
could be expected from the large run.

FINAL TEST.

_ The method of procedure on the large scale test was as follows:—

It wasfirst crushed in the jaw crusher, and fed through a Vezin automatic sampler
to the Hardinge mill. From the mill the ground pulp was pumped to a callow screen,
fitted with an 80-mesh screen, the oversize returned to the mill, and the undersize to a
Launder classifier, the sands going direct to the sand table and the slimes to a callow
cone, and there thickened for the slime table. The middlings from the tables were
returned to the mill, and the tailings sampled every 15 minutes by cutting the full
stream into a tailing tank for that purpose.

In the final clean up of the IMardinge mill, the coarse 1nater1al was screened ouf,
and the iron extracted by a magnet from the ferro, while the fines were run over the
table. The middlings were held for analysis. .

The results obtained from the run were as follows:—

Wet weight of slag received.. .. .. .. .. .. .. .. .. 34,570'5 pounds.
Moisture,. .. 15°09 per cent.
Drywelghtofslag 29,354 pounds.
Analysis.. .. o0 v i e e i ee e e e e e e 5'46 per cent Mo.
Content.. .. e e e e e e e e 1,602:7284 pounds Mo.
Table C’oncentmtes obtaiﬂed “h se a0 ee sa ba a4 wa 1,194 pounds.
Calculated analysis.. «. «v vv cv vv tv vu e ee ve e 4910 per cent Mo.
Content.. .. 586°161 pounds Mo.
Table M‘lddl‘hl.(Is held L el e e e 350 pounds.
AnalysiS.. .. .. v e ie L i v e e e e e e 20°20 per cent Mo,
Content.. .. " D ie ae ae 4o as as se 4 s 70°70 pounds Mo,
Ferro obtamed f7 om cle(m m; of ball mill—

Weight., .. .. . 45 pounds,

 26a—63 .
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7323 per cent Mo. -

B 227 per cent C.
’ . 0-181 per cent S.
Content.. .. .. vv th v th th e e ee e e e 32°9535 pounds Mo.
Table Tailings— '
Weight.. . o0 o0 0 vh v s il i ee e e e 27,7656 pounds.
AnalysiS.. oo cv vh vi b i de e e e e e e 1°57 per cent Mo.
Content.. Ce e e et e e s e e e ee e e 435'9105 pounds Mo,

The table concentmtes were run over a magnetic separator to remove the metalhc
iron from-the crushing operatious which reported with the concentrates.
These two pmducts were weighed and samplcd aud gave the following :—

Non-Magnetic— . '
Weight.. .. o0 o0 v0 vr v v e ee e e e 516 pounds,

* 69°15 per cent, Mo,
Analysis.. .o o0 o0 ve v v e 2'08 per cent C.
. — 3:43 per cent S,
Content.. .. T b e e e e e e 356°814 pounds Nlo.
Magnetic Ir on Pr oduct———
3 -3 678 pounds,
33'65 per cent Mo.
Analysis.. .. c. vt bt i ih e ee e e e e { 59'15 per cent Fe.

COMEONE. . «v vt ve e vn e e e e e e e . 229°347 pounds Mo.

A summary of the produets is as follows:—

. Weight . Analysis Conten‘t Recovery

Troduct. — — — and

Lb. * Mo. . Mo. Loss.

. .’ . %,
High gradeforro........oooooviiiv i, 45 73-23 32:9535 2.06
Non-magnetic.. ..o, 516 - 6916 356-8140 2226
Magneticiron.......oovoiint o 678 3365 229-3470 14-31
Middlings,................o e + 350 20-20 70-7000 4.41
Tailings................. P . 27,765 1.57 435-9105 27-20
Totals......ocoovint U 29,354 3.84 1,125-7250

Lost insolutiont...........oooiu0ls e 29,354 0-15 45-0310 2-81
Lost as flocculent MoOg....c.covvnviiin i i - 0-42 1232868 769
Fine flake and milling Joss. oo . 1-05 3086856 19-26
Total............. P, , i - 546 1,602-7284 | 100-00

On cxamination of the head sample, it was found that the molybdenum values
were contained in the slag in all forms, from tlic sulphide to the ferro-molybdenum;
0-15 per ¢ent Mo was found to be soluble probably there as MoOs or MoSs; 0-42 per
¢ent Mo was found to be insoluble other than ferro-molybdenmun and molybdenite
probably there as Mons This would haveia tendency to float off as flocculent slime.
Besides thls, there is no doubt but.that considerable fine flake. was lost, which would
not show in the tailing sample. Also, -we have found that some fine ferro still remained
in the circuit, behind the lining in the Hardinge mill "and in the pump lining. We
found that a small amount of ferro Lept reportmv on the table during our next run,
on a carload of chromite. . . R

Conclusions.—A. higher recovery and better concentratlon could have been made

Dby first crushing to 10 mesh and screening on 30 mesh, jigging ‘the oversize, —10-+80;
legundmg the tailings with the —80 size and eoncentratmg on tables. '

Whatever method of concentration is used——unless it is some elaborate system to
recover. the soluble and the values ﬁoatmg off in glimes, so as to obtain a separation
of the molybdenum values in its various forms‘in the slag—a hwh loss is. bound to
oceur,
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"It has been determined that by crushing as fine as 80 mesh, the ferro is not all
freed, hence the high tailing analysis in the above test. -

A good recovery of the flake molybdenite in the slag could not be expected by
flotation, as the physical character of the flake has been changed.

To obtain a high Tecovery of the molybdenum values in the slag, would necessarily
mean research chk, in separating the various forms in which the molybdenum values
are contained in the slag.

Test No. 70.

CHROME ORE, ’

A small shipment of three bags of chrome ore was received from the Dominion
Mines and Quarries, Ltd., Black Lake, Quebee.

Weight received.. .. .. v vv vv ve ve vs e ws e 236°5 pounds.
ANalysiS.. ou vv v v he v e e e e e e e s 1316 per cent Cr203
Content.. v. v. vh tv th e te te e e be e ve s 31°12 pounds Crg0O3

_ This ore represented ‘the low grade that is being discarded from their shlppuw
orc from one of their pits.

Aconcentration test was made to determme the grade of concentrates that could
be expected and the possible recovery of the chromite values.

The ore was erushed to 30 mesh and run over the Overstrom table.

Concentrates received.. .. .. 7. .. .. .0 o0 e e s 43*5 pounds.
ANalysiB.. vu v vh eh ih v e e e e e e ee 42°538 per cent Crq0O3
Content.. .u vv v ve ev vh v vh ae e e e e e 18°50 pounds Cre03
Recovery v 59°45 per cent.

‘\dilddlmgsobtained e e st e e ee e e se s e e 215 pounds,
ANnalysiB.. ov vv v vh te te be ee be e e ee e 24*61 per cent Crq03
Content.. .. e e e e e e W e 5°29 pounds Crqe03

N Per cent of Crzoa values b e e e e e e 1700 per cent. -

Tallings obtained.. .. .. .. .. «v o0 o0 vt v o we wn 118°0 pounds.
AnalysiS.. vv ve vh ch eh e b e e e e e e 2*94 per cent Cr203
Content., .. . e te e ee ae e ae e e e 3°47 pounds Cr203
Loss CrZOq values e e e e e e e e 11°15 per cent.

Slime loss.. .. 53*56 pounds.
Calculated a.nalysls e e e e e e e e e e 7°21 per cent Crq203
Content. . 3:86 pounds Cre03
.Loss Cran values e e e ha e e e e e e 12°40 per cent.

SUMMARY.

In actual practice, the middlings would be returned to the cirecuit. From the
above class of ore a concentrate would be expected giving an analysis of 42-50 per cent
CraQz, with a recovery of the Cr2Qsz values of 70 per cent. .

Test No. 71.

CHROME ORE, N

A small shipment of two bags of chrome ore and one bag of concentrates was
received from the Mutual Chemieal Co., Black Lake, Que.

Weight of ore received.. .. .. .. vv v o4 s +. .. .. 1585 pounds.
CANALYSIS. o vh v eh ae s e e e e e e e e 20565 per cent CryOg

Content.. .. v v vv vt v ih e e e e ea e 32°57 pounds Cry03

A concentration test was made on this ore to determine the grade of concentrates
{hat could be obtained and the recovery of chromite values that could be expected.

The ore was crushed to pass a 30-mesh screen 0198 aperture and run over an
()\m trom s"md table. ’
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T Concentrates obtained.. .. .. .. .. .. o o0 o0 L 42°5 pouuds.
N CAmalysis.. oo o o e i e e 47°18 per cent Cr203
Lt Content.. .. .. v vv vh vh v v e e e e e 20°05 pounds Cr203
' Recmely e e e e e e e e e 61*66 per cent.
Aliddlings obtdmed e e e S ee e ee we we we ww . 2000 pounds.
ANATYSIS. o vv Te vt e eh s e e aeee e e s 3052 per cent CryOg
Content.. .. ... Ve ae es sa ee we o ee ar s we 610 pounds Cr203
Per cent CIOO‘. vdlues e e e b+ ee ee e Juoae o 18073 per cent,
Tailings obtained.. . .. v v v v v v ee o e 62*5 pounds,
Analysis.. oo oo o v il e e v ce e e e 3°66 per cent CraOy
Content.. .. v vv vh v ve e e v e e e e 2:29 pounds Crp0Og
1,088 CraOg vAIUES. . v vvvs tr vn ve ve e e as 7°03 ner cent.
SHme 10SS.. oo v v v v v e e e e e e e 33°5 pounds. s
Caleulated analysis.. .. vv vv v v vh v et e 12°33 per cent 01-203.
Content.. .. .. e e e e e e e e e s 4*13 pounds Crq:0O3
Loss CraOy- \'alues.. e e e e [N 12°68 per cent,
Combined concentrates and mlddlmgs e e e e e 62'5 pounds.
Calewlated analysiS.. v . v ve ve ve e e e ee es 41*84 per cent Cr ,O«
. Content.. .. .. 26°15 pounds CraOg
Recmely anO‘;\alues e e ee e er e e e e §0°29 per cent.

Summary.—In a/ctual practice the middlings would be returned to the circuit.
Tt would therefore be possible to obtain from this grade of ore, concentrates of grade
47 to 48 per cent, with a recovery of from 75 per cent to 80 per cent of the chromite
values, or a concentrate of grade 42 per cent with a recovery of from 80 to 85 per
coent of the Cre0s values. .

No work has been doue on the bag of concentmtes, but a test was made on similar
concentrates to raise the grade by magnetic concentration, with the result that the
high grade m: agnesinm chrome went with the g angue into the tailing, and the lower
arade iron chrome went into the c011ce11t1"1tes giving two produets whlch gave an
analysis of practically the same in Cr20s values. . - . .

TFurther work by other methods will be attempted later, in raising the grade of
the concentrates, and also in recovering the CreOs values in the shime loss.

Test No. 72.

SMALL SCALE CONCE SNTRATION T STS ON CIIROME ORE FROM QULBLC ASBESTOS AND CHROME
: COMPA\'Y ST. CYR, QUE.

A shipment of three lots, of two bags-each, of chrome ore, was received from
Douglas B.- Sterrett, manager, Quebec -Asbestos and ‘Chrome Company, St. C‘ylj
Quebec. ; ! . }

These three different lots were shipped as 1‘ep1esent1n" the three chief varieties of
concentrating ore found on the property, and were designated “A” “B” and “C?”.
On examination they were found to be slightly different, varying in.erystallization
and_ the amount of asbestos fibre in the gangue. All three samples 1'epleseuted a
eleaner variety of ore than the typlcal chrome ores of the vicinity.

Analysis of Lot Ao oo vv v vv i b e e i e 19'71 per cent CraOs
v R 18+00-per cent CrgOg
- “ C 2628 per cent Cry0g

The tests were conducted to obtain, if possible, a 50 per cent 0120‘, product, and
if this were not possible, what commercial product could be obtamed wn:h the highest
possible recovery of the chromite values.

A small sample of each of the lots was taken, and crushed to 20 mesh. ‘l‘hese
were sized on 80, 40 and 50 mesh, and examined under the microscope to ascertain
at what point the mineral was free. It was found that on 30 mesh a large proportion
of the mineral particles were not free; this proportion diminishing the finer the size.
This proved also that the ore would have to be crushed to at least 20 mesh for con-
centration, and that better results could be looked for by even finer crushing.
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Tt was decided to progeed by crushing portions of the lots to pass through 20
30, and 40 mesh, and by concentrating the unsized materil on a table concentrator,
the following results were obtained:—

“Lor A7

87

A portion of the lot was crushed to pass a 20-mesh screen, -034-inch aperture, and
coucentrated on an Overstrom table.

-

Content.. .. . e et e ee e e he e
Concentrates obta,mecl e e e e e e s
CAnalysis.. oo o0 o e ie e ue e e el ae
Content.. ..’ e e e e e e
Recovery of CI'OO'; values e e e e e e e
Middlings obtained.. .. .+ .. <. ¢ .. 4s ee e
Analysis.......”....
Content.. .. . . [ ve e e
Per cent of total Cr20~ in crude e s
Tailings obtained.. .. .. .. .. .. . .o .. .
ANalysiS.. v v vh e e e e e e s e
Content.. ..-.. .. .. . v o0 o

Loss of CryOz values.. P N
Slime loss.. .. .
Analysis (calculated).. e e e e e e e
Content.. .. .. .. e e e e e e e e
Loss of Crz203 values.., e D e el e e
Combined concentrates and mxdd]mgs e e e e
Calculated analysis.. .. . v cv o0 v o0 e s
Content.. .. .. o oo Vo vv vr v e e e e

‘Weight of crude ore.. e e e e e
Analysis.. .. .. 0 e v e e e el e e

Potal TECOVEIY.. v «v ve ve oo oo on au wu

70 pounds.
1971 per cent CrsOg
13°80 pounds.
150 “
4362 per cent Clel
6'54 pounds.:
47°4 per cent.
16°56 pounds.
30°73 per cent CrgOo
- 5°07 pounds.
36'7 per cent.
280 pounds.
379 per cent Cr20;
1°06 pounds.
7°70 per cent.
10°5 pounds.
1130 per cent Cl"ZOJ
113 pounds.
8°19 per cent.
31'5 pounds.
36'9 per cent Cr203
1161 per cent Cro0j
841 per cent. .

Another portion of the lot was crushed to pass a 30-mesh screen, -0198 aperture,
aund concentrated on an Overstrom table.

)

Weight”of crude OTre.. .. .. v+ oo t0 0 os ws
AnalysiS.. .. . o ih dh v ee ee e ee e e
Content.. .. e e e e s .
Concentrates obtwined. he e e e e e e e
ANalysiS.. oo v. th eh i ue v e e ee e e
Content.. .. e e e e e e e
Recovery of 01'203 values G e e e e
Middalings obtained.. .. .. .. .. o o0 04 0o e
ANalysiS. . oo o vh v eh vl e e e e es e
Content.. .. ch e e e
Per cent of total Crqu m crude Ce e e s
Tailings obtained,. .. .. .. .. ..
Analysis.. v o v e vh e ee e e
Content.. .. .. v v o oo e e e
Toss of CrzO3 values,. .. .. ... .. ..
Slime loss—weight... .. .. .. «. «. o oo
Analysis (caleculated) .. ., .. v o0 7ee oh e e
Content.. .. F e TP
Loss of (,r203 values e e e e ae e e
Combined concentra.tes and middlings. .

Caleulated analysig.. .. .. .. .. v v o0 . ..

Content.. .. e e v et e s e e e

RecoveryomeOg... e e he e e e e e
. p “ror Y

70 pounds.

1971 per cent CryOs
1380 pounds.

15°50 “

4861 per cent CrpOz
7°53 pounds.

54'6 per cent,

16°0 pounds. -
33°30 per cent CryOp
5°33 pounds,

38°6 per cent,

23'5 pounds.

,2*56 nper cent Cra20gp
Q60 pounds.

4°3 per cent. -
150 pounds,

2:26 per cent Crz03
0°'34 pounds.

2*5 per cent, . ‘
31'5.pounds.

40°80 per cent Crz0;
12°86 pounds, .

93°2 per cent.

A portion of the lot was crushed to pass a 20-mesh screen, -084 aperture, and
concentrated on an Overstrom table.

Weight of crude ore.. .. .. o av 1o os as o
Analysis.. .. .. cv it te e eh ee e e s e
Content,. ., ..
Concentrates obtained.. .. .. «. ., .. v o0 o
Analysis.. ..ovee vh ee eh vl e wh we ae we e

73 pounds.

18°00 per cent 01003
13°15 pounds.

18°25 “

4429 per cent CreO3
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Content.. «. «v v vr ee ea e s ee e se owe oee s

Recovery of CraOz valueS.. .. .. ¢4 oo o0 ss o0 oo
Middlings obtained.. .. +. .o co v Ll e e ae e
ANalysiS.. vo vr v se v se er we ae s we v
Content.. v «v cr v bs b v ve ae e we e e
Per cent of total -Cre03 in crude.. .
Tailings obtained.. .. «v v 0o o o0 ve se en o
ANAlYSIS. e o0 seior vh en o we e es wa o vaesTes e
Content.. +v «v oo v s sa sa se sa ve s ve as
Loss of Cra0Og.. ..
Slime loss—weight,.. .« o0 0 0 wh ve oh 0 e
Analysis (caleulated).. .. /v oo v oh Lo we e e
Contente. o v ve v v dd e e ee wr ea edT e
Toss of Cra0Oz values.. .. v, .. " ee s s e
Combined concentrates and middlings.. e e e ve
Caleulated analysiS.. v v ve tv vr vh vl e en e
Content.. vv vv wr eh e ae be e e ra ee ea as
Recovery of Crz03 values..

“e v ee e ea b ve ve ws e N
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8*08' pounds,

61°40 per cent.
13°25 pounds,

19°60 per cent Cra0p
2°58 pounds.

19°62 per cent.

3125 ‘pounds,

2°52 per cent Crs03
0°79 pounds.

6°00 per cent.

10*25 pounds,

166 per cent CrqOg
170 pounds,

12°90 per cent,

© 31°60 pounds.

33°8 per cent Cra0y
1066 pounds.
8106 -per cent.

"The produects from -the above test were mixed together, and crushed to. pass a
30-mesh screen, -0198-inch aperture, and a new head sample was taken to represent

the lot.

Weight of crude Ore.. «v v ot on or ve oee o
ANAlYsiS. e oo vv sv e e se e Tee we s we oae e
Content.. .. v «v or th hh e e we sE e e e
Cnncentrates obtained.. P T T P
AnalysiS.. oo oo Vol en v e W ve e me ee e e e
Content.. .« cv vo v v v bl eh s e se e e
Recovery of CraOz values.. .. .o «v cuotee w0 a0 oo
Middlings obtained.. ve ee as as setaa s we ea wen
ANAlysiS. . oo o GV en e wh we e e ae e ae e
\ Content.. o v vt vh ie uh e e ae v e e e
Per cent of total Crq0Os content of crude.. e ae oo
Tailings obtained.. .. oo oo v vl wr e el e e
ANalysiS.. «o Lo v ve ce te be es e en ee es e
Content.. «v v vv vyt ah e e e e e e we
TLOSS Of CroO8.. vv e e en se en vs e e wn g e
Slime loss—weight... .. .. 0 v vo o0 o veoee e
Calculated unalysis,. v ev we se es v es o we we
Content.. .. sl v iu sh th be v b b e we e
T.oss of CraOg values., v v v vv vn ve 0e au oo
Combined concentrates and middlmgs.. ch e e e
Caleulated analySiS.. .+ v Vv oo v co or an oo
Content.. «3 vv vh s ah ve e ee e ve ve ae e
. Tolal recovery.. Se e e 4h se ae es be b aw s

The unsmed material was eoncentmted on the Overstrom table.

60 pounds.

1893 per cent Cr20g
11°36 pounds.

950 o

47°87 per cent Crq0Og
4°55 pounds.

40°05- per cent,

175 pounds. ’
30°G0 per cent Cr20j3
5°356 pounds.

4709 per cent,

23*0 pounds.

3°41 per cent Cr203
0°78 pounds.

6°86 per cent.
1000 pounds.

68 per cent Cro0j
0*68 pounds.

5'98 per cent,

270 pounds.

366 per cent Crz03
.9°30 pounds,

87 10 per cent.

Another portion of this lot marked B was crushed to pass 40 mesh, and treated
unsized on the Overstrom table. This lot was sampled separately.

Weight of crude OFB.t o o4 se se oo oo o0 s oo
Analysis.. cv o e be ve we e ee b e en e ne
Content,. oo vu vv vh ve v ar e we se s ea es
- Concentrates obt'tined.. P T
Analyqiq e e e e ee e e b s aa we es e
Content.. .. .. v oo Lo . PN
Recovery of CreOs values.. te e e ae e ee wn
Middlings obfained.. .. .. .. i. ev o ah e es s
ANAIYSIS. . vt vr he ae b e e ee e e e e e
Content.. .. .. .. .. .. . e e
Per cent 01’ total Cra03 content of crude. e e
Tailings obtained.. ... .. .. .0 «. oo o0 o s
ANAlYSIB.. vr vv b ae ot ee we e e ae o wa aa
Content.. .. .. o v tv e v v v 0d e e
Toss of Cr203.v. o0 ..
Slime loss—weight., ., /. .. o0 oo o0 v v wn e
Analysis ealeulated.. .. .. .. .. .. .. .0 0 .
Content.. v .’vwrin vh ve we ah e e e e e
‘Loss of. 01303.. e ve ee e
Combined concentrates and middlmgs. e e
Analysis caleulated.. .. .. +. ¢ h o0 o
Content.. .. cv vei th v he s e e e el T
Total TECOVEIY.. .+ vv vr oo e o1 sos 2e ax'sa s

[ T A

81 pounds. .

1906 per cent 01203
1544 pounds.

140 “

473 per cent Cr»03
6°62 pounds,

42'9 per cent.

"19°0 pounds,
- 36°19 per cent Cro03

'6°8S pounds,

44*5 per cent.

34'5 pounds.

2705 per cent Crq0j
0°71 pounds, .
4°6 per cent, ’

13*5 pounds.

9°1 per.cent Cr=0j3
1723 pounds,

7'9 per cent.

- 33*0 pounds,

40°90 per cent CrsOg
13*5 pounds. -
87°4 per cent.
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into three separate lots by passing through a Jones sampler. -

One portion was crushed to pass a 20-mesh screen, having a

and was treated unsized on the Overstrom table.

Weight of erude ore.. .. .o oo oo ve oo o0 o0 oo o

Analysis., .. .. .. ..
Content.. .. .. .. ..
Concentrates obtained.
AnalysisS,. +. o o4 os
Content.. .. .. .. ..

e e

Middlings obtained.. .. .. ..

Recovery of Cra0z.. vv i or oo oo oe ve o

Analysis,. .. ¢ +4 4
Content.. .. .. .. ..

Per cent of total CrzOg3 .content of crude.. ..

Tailings obtained., ..
Analysis.. .. .. .. ..
Content.. .. .. .. ..
T.088 -of Crq03..
Slime loss—weight.. .,

P

Analysis (calculated),, .. ..

Content.. .. .. .. ..

Loss of Cr203.. e e e
Combined concentrates and middlings. et as e e

Calculated a.na.lysis. .
Content.. .. .. .. ..
Total recovery.. .. ..

ce ae s

se e

“ ee er te ss s

be es sa s e ee s

45 se ee ve ae e

“e se ee 1

“ sa e s
e ~ea w4 e
e se we ar o me

D N B

se se sa 4s e se e
Ce et aa e s we e

1 ae se se e se s

« es e sa ee s

St 04 sa ta es e e
P N I

P N A

A gecond portion of this lot C was crushed to pass a 30-mesh sereen,
opening, and was treated unsized on the Overstrom table.

Weight of €TUAG OTE. s vu ve va ve oo se ss os o0 os

Analysis., .. «0 o0
Content.. ., .. .. ..
Concentrates obtained. .
Analysis.. .. .. .. ..
Content.. .. .. .. ..

s we

e b

“e se es e e s e

“s ea a1 se se aw

Be es m

“e se es ss a4 es as

I I R

Recovery of Crq03° va.lues.. e ee e we re ae e as

Middlings obtained.. .. .. «v «v o0 o4 e

Analysis,. .. .. .. ..
Content.. ,. .. .. ..

se s Be e e se s

Per cent of total Cr203 content of crude.. .. .. ..

Tailings obtained.. ..
Analysis,, .. .0 .. .

Content.. .. .. .. ..
Losg of Crz0z values...

Slime losg—weight.. .,
Analysis (calculated)..
Content.. .. .. .. ..

Loss of Crs03.,.

e 5.

R

sa es es e e se se

“e s+ Be as s 24

P A A

Pa er se ea ar se e

se se a8 ve e w1 e

I I L )

P Y

1e s s s e s aa s sa e 1 b

Combined concentrates and middlings.. .. .. .. ..

Calculated analysis. .
Content.. ., .. .. ..
Total recovery. PPN

e e

R A R LR
O N

Pa ae aa ae s a4 oaa

and was treated unsized on the Overstrom table.

‘Weight of crude oOre.. ., o+ vs 4 4so oo o0 50 o0 os

Analysis.. .. .. .. ..
Content.. .. .. .. ..

Total content of products. .

Concentrates obtained..

Analysis.. .. < .. ..
Content.. .. .. .. ..
Recovery of CrgOg.. ..

Middlings oblained.. ..

Analysis,. .. .. .. ..

e s

i ae

Ve sa ss se s e e

91 pounds,

26°28 per cent CryOz
23°91 pounds., '

30 pounds,

46°20 per cent CrqOz
13°88 pounds.

58'10 per cent.

- 21 pounds,

33°3 per cent Cry03
700 pounds,
29°0 per cent.
25 pounds.
5'36 per cent Crz0g
1°34 pounds.

56 per cent,
45 pounds.

11*26 per cent Cro03
169 pounds,

7*07 per cent,

51 pounds,

409 per cent Crz0g3
20°88 pounds.

873 per cent.

\

85°5 pounds,

26°28 per cent Crs0z |

22°47 pounds.

2550, ¢

51*70 per cent Cry0j
13°18 pounds.

5870 per cent.
2050 pounds.

37740 per cent Cry03
7°67 pounds.

34*1 per cent.

23°50 pounds.

4°04 per cent Crs03
0°95 pounds,

4*2 per cent.

16°0 pounds,

4°19 per cent CrgO3
0°67 pounds.

298 per.cent.

46°0 pounds.

451 per cent Cry0j3
20°85 pounds.

92°8. per cent.

N

70 pounds,

26°28 per cent Crg0Og

1840 pounds.

19-27

23°00 pounds,

48°35 per cent Cry03

11°12 pounds,.

57°7 per cent.

21°0° pounds.

3641 per cent Cry0;
1

The whole of this lot was crushed up and sampled. It was then carefully divided

-0340-inch opening,

-0198-inch

A third portion of lot C was crushed to pass a 40-mesh screen, -0150-inch opening,
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Content.. .. e e s 7°65 pounds.
Per cent of tol'll Cl )0\, content of crude e e e 397 per cent.
Tailings obtained.. .. .. .. 0 v e L0 e e ae 16°50 pounds.
ANAIYSIS. . ch vh th ve e e e e e e e e e 3°02 per cent Cra03
Content.. .. .. .. . . e e e 0°50 pouunds.
Loss of C1 202 \mlucs, pcr ceut of. tot'\l content of

produets... .. .. .. e e e e e e s 260 per cent.
Combined concentrates 'md 1mddllngs N 44°00 pounds.
Analysis (caleulated) .. .. .. v vh v uh eu e 42°66 per cent Crs03
Contellt. . v. L. i vh ih ih e e e e e e s 1877 pounds.
Total recovery.. .. v vv vh uh vh e ee ws e we 97'4 per cent.-

SUMMARY AND CONCULUSIONS, !

It is evident from the above tests, that the ore should be erushed to pass at least
a 80-mesh screen, having a -0198-inch aperture, and that there is no marked improve-
ment obtained by erushing to 40 or 50 mesh. It would also seem that mo advantage
would be gained by milling any of the three lots separately.

The middling obtained in the above tests represents what can be ecalled a true
middling produet, that is to say, it comsists of particles of un-freed mineral and
gangue. Attempts were made to retreat this product on the table without reg orinding,
but little or no separation was obtained. -

If a high grade chiromite concentrate containing 48 per cent—>50 per cent Cre0s is
desired, a large p1oportlon of the table product will have to be cut as a mlddhng, and
returned to the crushing department for regrinding. The amount of middling returned
for regrinding .would represent between 20 per cent and 25 per cent of the weight of
the.original feed to the table, and will contain between 30 per cent and 40 per cent of
the total chromite in the feed. In practice, by returning such a large proportion of
high grade material, the feed to the table w1ll be considerably enriched, which would
doubtless lead to heavier slime losses.

On the other hand, if a concentrate containing 40 por cent to 45 per eont Cra03
is sufficient, a very high extraction can be expected, ranging around 90 per cent.

Regarding the method of treatment for this ore wé would recommend fine grind-
ing to 80-mesh -0198-inch. aperture, in Ball mills or stamps, preferably Ball mills,
followed by the concentration of the unsized material on tables.

It is interesting to note that traces of platinum were found in the ore. A portion
of the concentrates on the upper end of the table was eut out and assayed for platinum,
but only traces were reported.

Test No. 73.

LARGE SCALE GO\IGF\'T RATION TES’J.S ON CIIROME ORE FROM QUEBEC ASBESTOS‘AND CHROME
GO\[PA\IY ST, CYR, QUE.

A carload of chrome ore was received on November 8, 1917, from the Quebec,
Asbestos and Chrome Co., St. Cyr, Que., of whieh, Douglas B. Sterr'ett is general
manager.

This carload leplesented the run-of-mine from the various pits on the ploperty,
and was a discarded car, supposed.to be below the 30 per cent Cr203 called for, hence
it was shipped on to Ottawa for concentration tests. : .

Wet weight of ore received.. .. .. .. .. .. «0v 0 o0 .. 67,158 pounds
Dry weight of ore recelved.. .. .. .. . .. .. .. o o] 66,769
Samples and clean up held.. . .. .. .. .. ... 273 .
Dry weight of ore’ concentrated. .. .. .. .. .\ .. .. . 66,496 ¢ e
An'\lysxe calculated from weights and analyses of each — .
106, v vh e re e e e ee e e e 31°38 per cent Cr:03

The carload was divided into two lots. On one lot it was desired that we nml\e‘
a 46 per cent to 48 per cent Or203 concentrate; on the other 10t a 50 per cent CrOO.,
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concentrate. The method of procedure is best illustrated by the following flow
sheet.

Jaw Crusher to 172"

.

Vezin Sampler, cutting out %o as Sample

Hardinge Mill

|

Callow Screen-24mesh screen

: |
—

Oversize . Undersize

Launder IC/assh‘?' er

Sands ‘Slimes

‘overstrom Table B Deister Slime Table

I ] 1 | 1 1.
Concles™, Conctes™2 Middling Tailing Conctes Middling Tailing

- I
o \ . -centrifugal Pump

Sampled Sampled Sampled Tailing Tailing
and and and to Sample.
Packed. Packed. Packed. - waste.

Fig. 3.—Flow sheet, coneentration test, Chromite Ore, )

‘In ronning lot No. 1, only one grade of concentrate was taken off on sand table;
in lot No. 2, two grades.were taken from the table. Besides this, a small streak was
cut out reporting highest up on the table. This streak contained metallic iron from
the crushing operations, and will be analysed for platinum, cobalt, nickel, copper, ete.

The tailing sample was cut out every 15 minutes by cutting the full stream from
the pump discharge into a tank by means of a three-way valve. In this manner an
accurate tailing sample was obtained. - ’

— LOT No. 1.
Wet welght,. .. .. .. .. o0 o ae e e il e 32,529 pounds.
MOISEULE. . «v vv ve ov v eh e he ee se ea ee e 0-556 per cent.
Dry weight.. .. .. .. o0 L. 0 vh T ve ve ee e 32,350 pounds.
ANalysiS.. .. .. Lh e ve e e e e e e e e '31°32 per cent CryOg

Content.. .. .. v wi e bh e ee e e e e e 10,132°02 pounds CrzOg
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Overstrom Coneenlrales, . .. o «v ve op es er aa ve © 14 barrels.

Dry welght.. .. .. vv cr te v ve vr v as e s 13,736 pounds.

ANAlysiS.. v ch i v e ve e se ee ve o ee e e 4874 per cent Cra20y

Content.. v vv wv vh ae he b ar ee e e e e s 6,694°9264 pounds CraOy

RECOVEIY.. vv vt v vv 4a on e ou 10 10 oo o0 o 66°0S per cent,
Deister Concentrales.. .. .. «v oo ve o0 1o 2t ae ve s 3 barrels.

TDry weighti. o0 vv tv th s ve te e e e vl e 2,682'5 pounds.
ANnalySiS.. oo co oh be v be we e ne s e ae e 4673 per cent CryOg,
Content.. «v vv vh e vh e e ee e we ae e ee 1,253°53225 pounds Crqa0y
Recovery.. .. co vv ve 300 0u o e e e S 12°37 per cent

Tailings lo Waste Dump.. .., .. ..

Dry weight.. vv vv o0 vr cr e on o 15931'5 pounds, ~

.
. o
e

AnalysiS.. o0 ev wh ch e e wd e e as . 13°69 per cent Cro0;3

Content,, .. .. v v v vh v ve e v ee e e 2,181°02235 pounds Cra0j3

X.Loss.. Ch es s e ee et e te ae as s o ae e es e 2153 per cent.

: LOT No. 2.

Wet weight of ore.. +. v v ve 0h v er o e an 34,629 pounds.

Less samples and cle@il UD.. o4 v 44 sr es ae we. 273*0

Wet weight of ore concentrates.. .. .. .. v ¢ .. 34,356 “

Molsture.. .. .. .v su i v vl e ee e en ee e 0°61 per cent,

-Dry welght.. o0 L0 o vh bu v v e v e e e 34,146 pounds.

ANALYSIS. . v v v vi o ae e eu s e e v e we 31°43 per eént Cre0g

Content.. .. L. ¢o v i ih th ae we ba s ee s 10,732°0878 pounds Cra0Og
« Overstrom Concentmtes No. 1.. s e v ea e ae ee e 9 barrels.

Dry weight,. .0 o0 cr vt v te e ee es ae e ” 9,1055 pounds.

ANalySiB. e v. cv vh hh v ee ee ae e e e e e - 50°53 per cent CraOg

Content.. o vu th v ve e v e e e e e e e 4,601°00915 pounds Crz03
. Recovery.. .. .. .. 42-87 per cent.

Overstrom Concentrates No 2.. Se he et et aa ae as 7 barrels.

Dry weight,. .. .. o0 vv o vi v ve v oh e e 6,605°5 pounds.

Analysis., oo vi Lh hh th vh he e e e e e e *46°61 per cent Crz20g

Content.. .. .. L. (v ti vh vt th e e e e e s 3,078'82355 pounds CiraOg

RECOVETY. . vt vt vu et v oo ae st se se oe se os 28'69 per cent,
Deister Concenlrates.. .. .. vv v v oo o v v o us 3 barrels.

Dry welght.. .. . v0 vh ve ve vt vr v ve e e . 2,137°5 pounds.

AnalysiS.. .. vv ti v th th he b ee ve ee e e 47°56 per cent CraQg

Content.. .. vl iy vh ve i ee e ee i e e e we 1,016°595 pounds CrqOg

Recovery.. .. e he s s e ee en e e e e 9°47 per cent,
Tailings to Waste Dump-——- ! o .
Dry weight.. .. .. o 00 o0 oo v v oo «v s o« - 16,297°5 pounds,
AnalysiS.. vv vh i ve vh e e e e e e e . 12:66 per cent CrgOy
Content.. .. .. . Ly viuh vh hh L e e e 2,063°2635 pounds Cra03
LSSt v te th il e e e e e e e ee e e e - 19°22 per cent.

Conclusions—In running lot No. 1, ouly one grade of concentrate was made on
the Overstrom table, a large amount of middlings were returned to the cireuit; in lot
No. 2, two grades of concentrate were made, and only a small amount of middlings
were returhed to the cirenit.  The latter gave much better results. Lot No. 2 was run
much faster than Lot No. 1 with Better results.

These conditions were due to the fact that our milling capacity was much in
exeess of our eoncentrating capacity.. The chromite was ground too fine in the mill,
in other words we obtained a maximum amount of slimes, Had we table capacity
cqual to our milling eapacity much better results would have been obtained.

The main difficulty in concentrating the ore is that the fine chromite slime
becomes entangled with the asbestos fibre in the ore, and is lost in the tailings. Very
little loss is accounted for in the fine particles floating off. In examining the tailings
under the microscope, the above pdint is very clearly seen. Therefore, in concentrat-
ing this ore it is essential that a minimum amount of slime be made, and if possﬂﬂe
that the asbestos be removed from the pulp. This can be accomplished, to a certaim

“extent, by putting in a drag classifier after the mill 'and ahead of the screen, or some
other arrangement for freeing the fine chrome particles from the dsbestos fibre. ~ This
will also assist the wet screening on the callow screen following the classifier, and
give an ideal product for the tables. It is a questlon wwhether the fine slime from the
c]asmﬁer will pay to treat or not.
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' Test No. 74,

A carload of grey sandstone was received on December 10, 1917, from the Nepean
Sandstone Quarries, Ltd., Ottawa, Ont.

This carload was crushed for the above eompany for shipment to the glass com-
panies.

It was crushed in the jaw crusher and ball mill fitted with 18-mesh screens,

The stone was moist and blocked the screens badly, hence a low duty was obtained,
and consequently much finer crushing was done.

The crushed sandstone was disposed of in the following manner i—

Loaded in C.P, car 204056 for shipment to Domimon Glass
Co., Montreal—

Net wet weight.. . .o ~61,662'5 pounds.

Shipped to the Humphleys Glass Co, '\’Ioncton NB 25. -
bagg— .

Net wet weight.. .. 2,012°0 ‘

Held for Nepean Sandstone QUZMI'I‘IES, Ltd Ottawa., Ont
2 bags—

Net wet weight.. .. .. 32070 ©
Digecarded 4n cleanlng up cll'clnt and ﬁnal clean up of m111 2,500°0 '
Fines mixed with snow discarded— .

Net wet weight, approx.. .. .. .. oo v0 v v e 0. - 1,500°0 ¢ -

00T 7 - 69,9945 “
)

N

A samplc was taken during the crushing operations from the ball mill discharge.
This sample was cut down for moisture, screen test and analysis,

The moisture sample showed the crushed stone to contain 1.62 per cent water.
Attached is copy of screen test data, showing condition of the crushed sandstone.
The analysis of the sample from the carload is as follows:—

Pulp dried at 110° for 2 hours—

Silica.., .. B . 98°62 per cent.
Loss in welghtondguition se es 4o se 4o 4e 4e w4 ew e 1°02 “
Analysis of ignited pulp— -

Sillea.. .. .. .. .. 9964 “
I"e—022percent011"e203 0°34 “

CaO.. ... faint trace,
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ITL |
REPORT OF THE CHEMICAL LABORATORY.

- . C. MA'BEE, Chemast.

Tn previous years, the Chemical Laboratory of the Ore Dressing and Metal-
lurgical Division was essentially a plant laboratory, that is to say, it was concerned
almost entirvely with the analysis of samples produced from concentration tests on

.ores and other products in the Ore Dressing plant. During the past year, however,

this laboratory was almost entirely concerned directly with war work for the Imperial
Munitions Board; and indirectly for the Canadian Munition Resources Commission,
upon field samples of minerals which are urgently needed for war purposes.

In addition to this, some 275 core samples were received from diamond drilling
operations which was conducted on a molybdenite deposit near Quyon, Que.

During the fiscal year 1917, a total of 1,748 samples were received and 1eported
which involved some 4,819 chemical detolmmatlons '

The following list of minerals, ores, metals, ete., will indicate the nature and

" extent of the work accomplished :— -
) Number Number
- Material. . of . Material. of

Samples. Samples.

Motlyhdenite, ores, ete................. 1,163 Silverores.................coii. 4
Ferro-molybdenum.................... - 132 COpPer OTeS. .. ev v eeeiennn. 1
Manganese ores...............o.vvn... 159 Graphiteores....................... 14
Manganese sinter....................... 4 Coke............. P PO 1
Tungsten ores...................ovoonn. 48 Ferro furnace dust................... 8
ANINONY OTeS. ..o eeeee .. 12 Ferro furnaceslags.................. 20
TXON OT@S. oo v v vt eeianiainieannns 17 TInores. ...oovvneviiiieeieaaen, 3
Chromiteores......................... 73 Iron pyritesores.................... 3
Zine-leadores......................... 48 Magnesite........oovvivnvnninnn.. .. 2
Zincores............ e 3 Titaniferous ores....... e 4
Lead-copperores............ocooouvee.n. 7 Nickelores......................... 3
Gold and silverores................... 13 Lime (flux)................c. 0 1

In addition to the foregomg, many samples of various son;s were submitted for
qualitative tests, for the purpose of identification.

In March, the chemieal laboratory was transferred from the limited quarters
which had been provided in the Fuel Testing Station to that portion of an extension
to the Ore Dressing and Metallurgical plant which had been set aside and arranged
for its accommodation. The total floor area allotted for this purpose consists of 650
square-feet, of which 460 square feet are occupied by the main labontmy, and the
remainder is taken up by balance room and office.

With these improved working conditions the present requirements appeared to
be quite fully met; but the steady increase in the demands upon this laboratory have
been such, that all available space, both as regards accommodation for chemists and
also that required for additional apparatus, is now at its full capacity.

Mention might be made also of the very urgent need of better assay laboratory
accommodation. This work has been conducted in a small room located in the hase-
ment of the Fuel Testing Station, but owing to additional work which has been

. undertaken by tlie staff of the Fuels and Fuel Testing Division, it became necessary
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to occupy the greater part of this room for that purpose. This arrangement neces-
sarily means much inconvenience, and often much delay in getting out assay results
as promptly as required.

The equipment of the laboratory has been increased by the following pieces of

apparatus :— )
’ A Hoskins electric combustion furace, type FB No. 801, for earbon determina-
tions in steels and ferro-alloys, a 10-ampere rheostat and a 1KW 60-cycle transformer
for the above furnace. A complete electrolytic -apparatus for elgetro chemical
analysis, including 10 Ldison storage cells, type B 6, two double range ammeters,
and one voltmeter of the portable type, also two supports for electrodes. The arrange-
ment of this special piece of electrical apparatus was designed, and for the most part,
constructed on the premises, and is such that two different determinations, with
different voltage, if necessary, can be mdde at the same time; the connexions being
so arranged that the current from'one, two, or any number of cells up to ten, may be
drawn off from either of the two outlets on the table. In addition to the above, an
eleetric mufile fur;mcq has been installed, a Bamstead automatic water still, type L,
a Crowell pressure and vacuum pump to provide suction for filtering purposes, aud a
24-inch electrlcal]y driven fan conmected with the “draught-cupboard for ventllatmn

purposes.

With these improved conditions and ‘increased facilities at our dlsposnl tlns
laboratory was placed in a much better position to undertake and accomplish more
valuable work i in 1917 than in any previous year. . : :
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CERAMIC DIVISION.

I
INVESTIGATION OF CLAY AND SHALE RESOURCES.
'J. RenLs, Chief of Division. |
IN TRODUCTORY.

, During the greater part of the year 1917 my attention was given to the examina-
y . . tion and testing of various raw materials in the laboratory; in writing individual

reports on results of fests, and in technical eorrespondence relating to the Oemmlc
-~ industry in general, in answer to numerous 1nqu1r1es for information.

A short time was taken during the summer months to examine clay depos1ts in
eastern Ontario, and to collect sambles for testing, The examination of this region,
so far, has not resulted in the discovery of any hlgh grade clays. In northern Ontario,

‘ howevér, samples of very fine clays have been received from prospectors; but the
deposits located are rather too far from railway lines to be available at present.

There has been a considerable falling off in the demand for information regarding
clays and shales suitable for the manufacture of gtructural wares, owing to the
+ greatly reduced amount of building operations undertaken during recent years. Om

i the other hand; there is a much greater demand for information regarding high grade

’ clays, such as those suitable for metallurgical purposes and for the paper trade. A
considerable amount of laboratory work was also done on magnesite and sﬂma rock
for refractory purposes.

‘Mr. N. B. Davis, assistant ceramic engineer, 1esigned his position in May, 'and
has not-been replaced since, owing to the dliﬁculty in, obtalmng men frained in this
branch of technology.

"The report of Mr. Davis on the Clay Deposuts of Southern Saskatchewan has been
published. This report covers, in detall one of the most important clay arveas in the
Dominion.

The following notes are a summary of the results of laboratory and field work
done during the past year. A full weport on the clays of eastern and northern

‘- Ontario will be prepared when the field information is complete.

926a-—7
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NOVA SCOTIA,

The clay and shale deposits of Nova Scotia have been examined in the field and
laboratory, and are the subject of a former report which has been widely distributed.
Since then, further examination, and mining operations in the coal districts, have

“revealed the presence of shales or clays hitherto unnoticed. '

Westville—The manufacture of brick used in metallurgical processes has been
carried-on for several years at Westville. The material for this purpose is a hard,
dark grey shale, found under the No. 8 coal seam at the Drummond colliery.

Recently, a sanple of shale, which occurs below the main seam at this colliery,
was sent to the Mines Branch lflbomtmy for examination.

This material, Lab. No. 585, is a hard, light grey shale, which, when kund to
pass a 16-mesh screen, and mixed with water; develops a high plasticity, with fine
working qualities. It dries readily after moulding, with a drymo shrinkage of 5 per
cent. :

Tts behaviour on burning is as follows :—

A

Cone. | ) Absorption, - Tire-Shrinkage. Colour.
: % % X
010...ovevennn N i 140 0 Buff.
1 PP SIS R 5:0 1 «“
L T N R 25 2 “
B e e e s Tused.

This shale burns to a good dense body, even at the lower temperatures, and would
be suitable for the various grades of high ‘class structural materials. When finely
ground, it develops a high plasticity, and can be moulded or modelled into any
desired form; so that it could probably be used in the manufacture of architectural
terra-cotta.

- It is not refractory enoug‘h to be clnssed as a fireclay, but when coarsely ground it
" could be made into brick for the same uses to which the shale under No. 8 seam is -
adapted, viz., linings for ladles in the open-hearth steel process. Compared with the
latter clay, 1t is more plastic and has a slightly greater shrinkage. Owing to its -
good plasticity it is better adapted for making special intricate shapes for furnace
" fittings, for use where it would not be subjected to a very high temperature; but will
withstand as high a temperature as the shale now in use. These two shales are the
most refractory materials so far found in the coal- ‘measures in Nova Scotia, with the
exception of one bed.over a coal seam at Inverness. The clay at Inverness is of the
fine-grained type known as stoneware clay, and is refractory enough to be classed as a
third grade fireclay. ‘

_Morien, C.B.—A sample of brown shale from the Millstone grit formation on the ,
Western shore of South Flead neéar Morien was collected by A. O. Hayes of the
Geological Survey. The sample (Lab. No. 622) taken from the weathered outerop had
good plasticity and working qualities, and a drying shrinkage of about 6 per cent.
Its behawour on burning was as follows .
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!
Cone. ’ Absorption. ' Fire Shrinkage. Colour |
% % _
10-8 2 Pink-buff.
3-5 4 Dark buff.
.. 29 . 4 rooe
Softens and deforms. '

This clay burns to a hard dense body of good buff colour, and is suitable for the
manufacture of face brick made by both the stiff-mud and dry-press process, or for
making hollow building blocks. The fresh hard shale below the weathered portion
would probably be suitable for vitrified paving blocks.

Neils Harbour, 0.B.—Residual clay exposed on road to Ingonish, about 2 miles
gsouth of Neils Harbour. This material which was sampled by A. O. Hayes, is ~
apparently derived from granitic rocks by weathering. It contains a large amount of
quartz and mica grains, and is only feebly plastic when wet, so that it is difficult to
mould into shape. The softening point was determined to be about cone 20 (2786
deg. F.), so that it is not quite refractory enough to be classed as a firecldy. If the
material were washed so as to eliminate the roclk particles, a fairly high grade clay
might be obtained, but as the amount avallable does not appear to be large, this.
operation would not be economical.

N

CLAY MINING.

- Musquodoboit—The pottery clays that occur on Murphy brook at Middle Mus-
, quodoboit have been mined during the past 2 years and shipped to Jas. W. Foley &
Company of St. John, N.B., for making stoneware pottery.

The clay in this locality consists of white, grey, and red clays, with some inter-
bedded white and red sands. The white clay is a third class fireclay and the red clay
18 semi- reflaétory, both are of the stoneware type. When these deposits were examined
by the ‘writer in 1909, there were no ra1l1oad facilities, and consequently they were not
worked.

The Nova Scotia Steel and Coal Company have begun mmmg the fireclay deposits
at Shubenacadie on the Intercolonial railway line. This clay is shlpped to Sydney
- Mines and used for the manufacture of coke oven bI'le

RN

260173
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NEW BRUNSWICK.

GRAND LAKE COAL DISTRICT.

The large. area of Carboniferous rocks in New Brunswick contains numerous
beds of shales which are very suitable for making a large range of structural clay
products. The shales in, the Grand Lake coal basin have been very thoroughly
examined and tested by the writer, but since then coal mining his been extended to
new portions of the field revealing still other beds of shale in the operations. The
- Rothwell Coal Company have recently opened up a coal mine about 1 mile southwest
of New Zion in Sunbury county, and a sample of the clay underlying the coal seam
was sent to the laboratory for examination. This material differed somewhat from
any of the other underclays in the Grand Lake district. It is grey fissile shale with
films of carbonaceous matter, requires very little water in working and develops only
a low plasticity. This shale (Tab. No. 621) can be dried fast after moulding without
cracking and has 'a low drymg shrinkage. Thé results given in buwming are as
follows — . b

Cone. " ' Absorption, T'ire Shrinkage. Colour.
% ) % AN

00, ot e it e e e e 11 0 Buff.

12 N 8 2 “
N 5 2 «“
i i e 0 2 Brown,

B N Softened. ’ i

\

. This shale burns to a hard body with good colours at ordinary temperatures. Its
fast drying qualities, low shrinkage and good colotr recommend it for the face brick
tradé. The plasticity is rather low for the manufacture of hollow ivare, but this might
be improved by grinding in wet pans. It has semi-refractory qualities so that brick
made from it might be used in positions where a high grade firebrick was not demanded.

This clay is not so refractory as the underclfly at the old Rothwell mine near
Minto.
No effort has been wade so Izu to utilize the gréeat resources in shales in the Grand
Lake coal area for the manufacture of clay produets.

. CARAQUET—GLOUCESTER COUNTY.

West of the federal government wharf .at Caraquet, a purple shale oécurs in a
bed about 15 feet thick. It outerops for about 1,000 feet along the coast, is underlain
by grey sandstone, and is overlain by a thin mantle of gravels. A similar bed of
shale occurs farther west} outcropping o the shore opposite the church. At Clifton
"also it is exposed for about 1 mile along the coast, with.a gentle dip eastward. *

Samples from the exposures at Caraquet were collected by A. O. Hayes, and for-
warded to the laboratory for testing.

Lab. No. 580-—Reddish-brown, erumbling, hard, massive clay shale, nnmedmte]y
west of the government wharf at Caraquet. This shale bed is about 15 feet thick, and
is visible for about 1,000 feet. It is overlain by a thin deposit of gravels. This shale

‘
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when ground and mixed with water to the proper consistency has good plasticity, and
excellent working qualities. . It can be dried safely in artificial driers, up to a tem-
perature of 150 degrees IFahrenheit, but may crack if forced in a higher atmosphere.
The shrinkage on drying is about 6 per cent. When burned to cone 010, it has a good,

hard, red body, with an absorption of only 9 per cent. If burned to the softening
point of cone 03, the body is v1tr1ﬁed but the five shrinkage is high, being about ‘5

~ per cent. This shale fuses at cone 8.

Lab. No. 681 —~Reddish-browr, crumbhng, hard, clay shale near church at Cara-
quet. The outerop of the deposit extends for about 300 feet along the shofe of the
bay, and lies westward of No. 580. This material is similar to sample No. 580, giving -
almost identical results in the tests in the raw and burned conditions.

These shales are suitable for the manufacture of wire-cut building brick, fire-
proofing or hollow ware and dry-pressed brick. They would probably work well for
roofing tile, and stiff-mud floor tile. They could be made into rough face brick, and
flashed to variotis shades of colour. They are of considerable economic importance,
on account of their easily accessible location, and the superior guality of structural
wares which they would produce. A cheap fuel supply could be brought in by water,
and 'the finished goods shipped by the same means to western points. It is doubtful

if paving brlck could be made from these shales as their range of vitrification is too

short, '

In comparing these shales with those exposed on the shore between Stonehaven
and Clifton the tests of Whlch are given in the report of the Clay and Shale Deposits
of New Brunswiclk, it will be seen that at the latter locality the shales are more refrac-
tory, and may be used for the manufacture of vitrified ware.

The deposits of Gloucester county are situated very conveniently both for 1a11road
and water transportation, and occur in enormous quantities.

DEMOISELLE CREEK, ALBERT COUNTY.

s

A sample’ of clay from the walls of the Stedman and Murphy manganese mine
near Demoiselle creek was collected by L. EL Cole of the Mines Branch, and tested
in the laboratory. It is a light grey, plastic clay, containing numerous gritty particles,
mostly quartz, burning to a hard, purple-red-coloured body at 1,850 deg. F. The
material fuses at cone 5 (2246 deg. I.), so that it is not a fireclay. It might. be used
for the manufacture of face brick for building purposes, as the peculiar colour,” due
no' doubt to the presence of manganese, together with the dense body, makes it very
suitable for this purpose. The amount of clay available, however, seems to be so
sxfnall that the above proposition is not worth considering from a commercml point
of view. .
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CLAYS IN NORTHERN ONTARIO,

The stoneless clays found at or near the surface izi northern Ontario, are nearly
all composed of sediments deposited in glacial lakes which were formerly of large
dimensions. Lake Abitibi may be taken as an example of the shrunken remnant of
a once extensive lake of this charvacter. The distribution of the clays are governed
therefore, by the extent of territory covered by these lakes and the height to which the
water eneroached on-the land surface, and to the subsequént drainage which extin-
guished or partly extinguished these lakes and made their sediments available as land
surface. Considering the land area of northern Ontario as a whole, the areas under-
lain by stoneless clay sediments are very small and widely seattered,

The stoneless glacial clays in northern Ontario differ from the marine elays in
the Ottawa and St. Lawrence valley in*being almost always stratified in thin layers
and frequently interlaminated with layers or films of silt instead of being massive
and uniform in texture like the latter. They are similar in vegard to their uses,
belnrr low grade, easily fusible clays, suitable only for the manufacture of common
brick and field drain’tile, and not for v1t11ﬁed wares.

- / ) .
OLAYS ALONG TI'IE TEMISEAMING AND NORTIIERN ONTARIO RAILWAY LINE.

The rugged region between North Bay and North Cobalt, traversed by the
Temiskaming and Northern Ontario railway, appears to be absolutely devoid of clay
of any description, even boulder clay. The unconsolidated surface materials are sand,
ﬁravel and boulder drift. At North Cobalt stratified glacial clays begin and continue
in an almost unbroken streteh to Mindoka station, a distance of 50 miles, Between
Mindoka and Bourkes stations the railway .traverses the upland containing the
watershed between the Hudson bay and Ottawa waters, in which clays are absent or
confined to the bottom of the narrow valleys between steep rock ridges. Betwecn
Bourkes and. Porquis, a distance of 40 miles, there are extensive patches of lands
underlain by lake clays. Between Porquis and Cochrane there are no clays, the
superficial deposits being either, ‘sand or gravel.  Samples collectéd. at the following
points wxll serve to illustrate the charaeter of ‘these- matenals in general

H atleybury —A visit was made to the brick plfmt at this point m the swmmer of
1915 when the plant was in full operation. The clay bank, which is, about 30 fect high,
consists of alternating clay and silé layers, the clay layers are brown in colour and
one-half inch ‘to one inch thick, and the silt layers vary from half an inch, to mere
films, the silt bands arve ash-coloured, and are wider toward.the top of the bank.
Numerous concretions of hard limy clay occur in the upper 6 feet, but below this the
clay is free from them. The lime content of this deposit is rather large, the silt
layers being very limy. The bank is weathemd to a brownish colour to a depth of
10 to 12 feet below the surface, but beneath the weathered zone the colour'is dark grey.
The sample taken for testmg included an average of 20 feet from the surface, the .

- results of the test being given in the table,

In working the'clay for brickmaking about 25 per cent of rock tallmvs from the
mines at Cobalt i§ added instead of sand. This mixture is passed through-two pug
mills, with a pair of rolls set between, and sent to a soft-mud machine for. moulding.
A stiff-mud machine was formerly used, but was found to be unsuitable, as too much
loss oceurred from cracked brick made by the process. It is found that the best .
results are obtained by moulding the clay as wet as possible in the soft-mud machine;
but even then a considerable number of checked brick occur in every burning. The

. loss from chepking could probably be still further reduced by thé addition of a small

RSN
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amount of common salt to the wet clay- The bricks after moulding are sent to a
dryer heated with steam pipes, and some of the checking -appears to occur here,
especially in the lower part of the dryer cars nearest the steam pipes.

The burning is dome in up-draft scove kilns, two of which are supplied with
permanent side walls, the fuel used being wood. There is some loss in the fire arches
from ecracked and slagered buck, and -others show fire checks above the arches. The
‘best brick are hard, and ring when struck together, the colour is a good red, which
is mostly. imparted by the coating of moulding sand, as the body is somewhat pale or
salmon colour. The Court House, Armouries, and Central Methodist Church, in
Haileybury, ‘are built of these brick, the latter béing a gpecially good example of brlck-
work. S

« The use of Cobalt taﬂlngs for mixing with the clay should be noted This is a
* crushed diabase and slate conglomerate and is the refuse from the mills of the mines
around Cobalt. This material stands a little more heat than the clay without fusing,
but it undergoes incipient vitrification along with the clay at the temperature of
burning the brick;, consequently it is sintered in the body and becomes part of it. An
ordinary sand which is mostly composed of quartz grains is inert at this temperature
and consequently if much is used becomes a source of weakness, and makes the burned
brick punky. It would be useless to add it even in small quantities to a silty clay such
as the above. Rock tailings of different grades of fineness can be obtained from the
waste piles at the mines. The finest of all remains suspended in water for some time
witheut settling. Experiments made with this material proved that it could be used
as a dark brown glaze such as that produced by the Albany slip elay which is used
gso much for glazing_ stoneware goods. It matures between cone 7 and 9, and is a
richer colour than the Albany slip,

_ Heaslip—According to borings made for water at the railway station at Heaslip,
the depth of clay in the clay plain at this point was 110 feet. In some places low
ridges of rock or boulder clay protrude through this‘plain, so that the depth to which
stoneless clay extends in the distriet is very variable. There appeats, however, to be
an abundance of stratified stoneless clay available at many points. The sample for
testing was taken on the bank of a ereek alongside the wagon road opposite 138 mile
post on the railway, about 13 mile south of Heaslip station. The clay here is brownish
on top, grading to yellow to blue-grey below. It is well stratified, and containg films of
silt between the clay layers. An average sample of 15 feet in thickness from the sur-
face downward, "a separafe sample including only the bottom blue clay, and a small
sample of the top brown clay, were taken at this point.

" The clay at Heaslip- does not contain such a large proportion of gilt as that at
Haileybury, it is comsequently rather more plastic, and has the same drying shrink-
age. Its drying qualities are not good, so that it must be dried slowly to avoid erack-
ing. The working qualities of the average sample (No 345) are fau‘, so that it can
probably ‘be used for making field drain tile except in the larger sizes. It burns to
light red porous, but strong body at the lower temperatures, but turns lighter if burned
higher. /This clqy would be suitable for making common briclk, preferably by the soft-
mud process. A moulding sand which burns to a good red colour should be selected,
as the body colour is not good. About 25 per cent of sand should be added to this
clay to improve the drying quahtles and lower the shrinkagles. .

. The bottom clay No. 346a is more silty than the average sample, consequently- its
working qualities are not so good, and it carries a higher percentage of lime. The
higher content of lime causes it to burn to a buff colour and a more porous body. This

material would make good buff building brick if used alone. It would not need the
addition of sand as the shrinkages are low. \

The top clay to a depth of about 2 feet below the surface is the most plastic
and best portion of the deposit. It has good Workmg qualities, burns to a strong .
~red colour, and good dense hard body. ’ :
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A layer of ash-coloured silt overlies the surface clay in the vicinity of Heaslip.
Tt varies in thickness from a thin veneer to nearly 8 feet thick, and grades into a fine-
grained sand or sandy loam in places. This material has a low plasticity, and can be
moulded by hand. It burns to a pale red, very porous body, at low temperature, and
in this form can be used for scouring purposes like bath brick. It gives better results
as a polisher tlian most of tho commereial bath brick on the market. -

Matheson—The village of Matheson and the immediate vicinity is wunderlain by
stratified stoneless clay. IRecords of borings of two wells near. the railway station
showed 60 feet of clay, another showed 46 feet, and a fourth only 16 feet. Bed-rock-
crops out under the clay in the bank of Black river in the village. The clay rises in
terraces to a height of 60 feet above the railway. track a short distance south of the
village. This clay is generally brownish in colour in the upper portion, but is bluish-
grey below the weathered zone, and appears to be absolutely free from pebbles, concre-
tions, or coarse grit. There is a layer of light grey silt sem'cely a foot thick on the
smfﬂce

"The sample of elay for testing was taken about a qu‘utel of a mile east of the
station, near the railway line, in a depression, where about 8 or 9 feet in depth were
exposed. This clay, Lab. No. 344, when mixed with water to the proper eonsistency,
has good working qualities, being very smooth and plastic. Its drying qualities are
not good, so that it must be dried slowly after moulding to avoid cracking, and there
is also too much shrinkage in drying.

The clay burus to.a salmon-coloured porous body at the lower temperatures, but
owing to its high limg content turns to buff when fully fired. n

The addition of 25 por-cent of sand improves the drying qualities and reduces the
drying shrinkage by 2 per cent. With this amount of sand a very fair buff.building
brick can be produced, and it could also be used for making field drain tile. There is
a certain amount of sand available in the high ridge near the village, but as the ridge
carries & good deal of coarse and fine gravel mixed with the sand, it can only be
obtained by screening.

" The vock tailings from the mines at Porcupine added to this clay would make a
better material for the purpose than sand, but the distance to the nines is too great
-~ to make this economically possible.

Por qui's Junction.—About half a mile south of the station at Porquis J unction
the railway cutting exposes a section consisting of 5 feet of brownish weathered and
crumbling clay, underlain by 6 feet of banded brown and grey clay, with silt films,
below which is 2 feet of dark grey stratified clay, the whole being from stones or con-
cretions. This clay is similar to the deposit at Matheson in its qualities, having the-
defective drying qualities and high shrinkages which arve characteristic of most of this
area. A f‘lilly good common-brick, however, could be made from it by the sofit-anud
process, using about one part sand to three parts clay. The eolours obtained are salmon
to buff, depending on the heat of burning. Sand for mixing is not available in the
vicinity of the deposit, but can be obtained about a mile ox so to the north.

Timmins—A sample of clay from this vicinity was shipped to the laboratory for
. examination, accompanied by a sample of sand. The clay was similar to that described
from Porquis Junction, except that the s'unple appeared to be taken only from the
upper weathered' portion, and consequently, was rather more plastic and stxcky when
wet than if some of the bottom silty clay had been included.

Mixtures were made of three parts clay to one of sand, and two p’ll‘tS clay to one
of sand. Both mixtures worked fairly well in the machine, the hollow tile coming per-
fect through a die without lubrication. The brick tore a little at the corners when
passing out of the die. )
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v In the dfyirig tests the bricks made of three to one mixture cracked in the dryers
at 120 degreés Fahr. Bricks kept at room temperature indoors for 2 days, and: then

-exposed to wind and sun, were found to be checked shortly after exposing.

The samples of 4-inch drain tile and brick made by hand from the same mixture
did not erack under the above conditions of drying. .

Bricks made by hand from a mixture of two parts clay to one part sand, set to
dry outdoors exposed to sun and wind, immediately after moulding cracked inside of
one hour. Wheén protectéd from the sun, but exposed to'the wind, cracking ensued
within two hours after exposure. ‘ :

Samples of soft-mud hand made brick, of the. three to one mixture, kept con-
tinually indoors at room temperature, dried in 7 days, and stiff-raud brick made on the
machine required 9 days to dry.

The drying qualities of this clay are decidedly poor, and much care and i)/atience
would have to be exercised at this stage of the manufacture in order to avoid excessive
losses. - A clay of this type is known as a tender clay by brickmalkers, and the deposits
at South Porcupine, Porquis and Matheson have the same defect. ]

The sand which was sent with this clay was rather fine-grained, 85 per cent of it
passing through the 100-mesh screen. It is suitable for a moulding sand for use in

- making soft-mud brick, but a coarser grade of sand would be more suitgble for mixing.
The coarse rock tailings from the gold mines in this distriet would give better results

than sand, especially in the quality of the burned warze.

NATIONAL TRANSCONTINENTAL RAILWAY,

Cochrane to Hearst~—The region traversed by this razlway is a slightly undulating
boulder clay plain, still covered with'much forest and swamp growth. Occasional -
shallow cuttings along the line show the generally stony character of the clay which
unfits it for the most part for purposes of brick and tile making. The principal areas
of ‘stoneless clay appear to occur in the depressions through which the larger streams
of the region flow. At many other points the surface clay contains so few pebbles or
stones that they may be used for brickmaking, although the deposits are not deep as a
rulé and pebbles are invariably encountered at depth. Such clays may not be more than
1 to 8 feet deep. In this respect the deposits‘are of a similar character to those found
in southwestern Ontario, particularly in Essex county,, where the clay worked for
brick and tile is a surface layer of only 18 inches, lying upon stony clay. Most of the
clays found in these stoneless patches contain a high percentage of lime and are buff

“burning, showing that the leaching processes of weathering which in time remove the

excess of lime did not penetrate very deeply in this region. Some of these clays fotind
in Brower and Lamarche townships will make as good buff stock brick and drain tile
as any produced in the older parts of the Province.

ALGOMA, THUNDER BAY, AND RAINY RIVER DISTRICTS.

Several layge deposits of glacial clay suitable for hrick and tile manufacture are
found at Sault Ste. Marie, Fort William, and other localities in thesé distriets. A full

_report of these materials is in preparation.
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HONVIL SHNIIV

Water -
. Lab. required | Drying Cone 010. Cone 06. Corne 03.
Locality. No. for - Shrink- Remarks.
Mixing. age. . -
’ 9% F.S. | Absorp. | % F.S. | Absorp. | % F.S. | Absorp.
North Bay, Nipissing.................. 242 25 6 0 18 0. 15 3 5 |Very silty clay.
Sturgeon River, “ ............... .. 244 - 25 6 0 21 . 0 20 5 9 |Good working qualities.
Haileybury, Tlmlskammg 348 27 8 0 - 20 1 20 1-3 16 |Average sample of deposit.
Haileybury, 348 25 6 0 19 1] 18 1 17 |With 20% mine tailings.
Heaslip, S 345 29 8 0 19 - (1 19 1 16 |Average at deposit.
Heaslip, 346 20 6 0 13 oo n 2 9 |Top clay, burns red.
Heaslip, 346a [.......... . 6 0 21 0 21 1 20 [Bottom clay, burns buﬁ
Matheson, 344 2T 9 0 18 1 18 3 18 |Buff burning.
Porquis, 243 7 30 8 0 21 1 21 -1-3 18 |Fire checked.
Hearst, 342 |.......... 7 0 29 - 1 20 1-3 17 |Contain lime pebbles.
Steelton 334 26 7 0 16 0-5 17 1-7 13 |Contain lime pebbles.
Steelton, 335 122 7 0 12 1 10 2 8 |Elliots brickyard.
Rydal Bank, 587 |...i..... 9| 0 17 0 17 8 0 |[Top clay.
Rydal Bank, 5878 |oeeen.nn .. 5 0 15 .0 15 . 6 .3 |Bottom clay.
Sudbury, Sudbury 245 19 4. 0 15. .0 14 ] 10 |Very silty clay..
Fort William, Thunder Bay 336 27 7 0 16 0 15 1 14 |[Alseps brickyard.
Port Arthur, 339 |......... 3 1] 16 1] 15 1 14 [McIntyre river.
Rosslyn, “. 340 |.......... 7 0 20 0-5 19 1 16 |Superior Brick Co.
Finmark, “ 341 -30 - 8 0 14 0 .13 1 13 |With 25% sand.
Mine Centre, Rainy R1ver 611 _ 34. 8 1 22 1 21 11 0 {Bottom clay.
Mine Centre, 612 .31 10 oooeoin]enean. 6 20 FOUN FER . |Top clay, fire checked.
Fort Francis, “ 276 23 7 0 18 0 15 0 14 |Not overfired at cone 1.
Equivalent approximate temperatures— Co‘ye Olg 1, 732 Degrees F. 9;8 Degrees C. : L. ’
. . 0 1,8
: : 403, 1,944, “ 1 090 T«

8161 'V ‘A ADHOIAY 8
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I‘IREOLAYS ON MISSINAIBI AND MATTAGAMI RIVERS.

Missinaibi river—The occurrence of deposits of fire and pottery clays on the
Missinaibi river in northern Ontario, have long been known, and were described by

_Jd. M. Bell in the annual report of the Ontario Bureau of Mines for 1904. These

deposits outerop on the bank about 8 miles above the mouth of the Wabiskagami river, .

and are also exposed on the banks of the latter river. According to borings made by

- the holder of the property in 1913 the greatest thickness of clay was said to be 74 feet,

measured from the river level to the top of highest-portion of the bank where clay
was found. The deposit consists of beds of white, pink, buff, and grey plas’mc clays,
with sandy clay, or white sand layers.

A sample of this clay was secured from Mr. W. Tees Curran of Montreal—one
of the owners of the deposit. This sample, Lab. No. 620, was of the light grey or white
beds, with a few pieces showing pink colour. In a washing test 70 per cent passes
through a 200-mesh screen, the material coarser than this being little worn and angu-
lar quartz.grains. The dry clay requires 27 per cent of water to bring it to the best
working consistency for mouldmg The plasticity and working qualities are good and

_the shrinkage on drying is about 5 per cent.

This clay burns white up to cone 8, but when burned to cone 9 (1310 deg. C.) the
colour darkens, but the body is still porous. The softening point is about 28 (1690 deg.
C.) which classes it as a fireclay. The chemical analyses of this clay shows it to con-
tain iron and titanium in appreciable ‘amounts, which are responsfble for the darker
colour of the clay at high temperatures, which unfits it for use in white pottery ware,
but there are probably some beds of white clay in the deposit free from this defect.
The buff and pink clays contain still more iron .and are not refractory enough to be
‘classed as fireclay.

A mixture of the clays could plobably be used for making pottery of the storle~

ware type.

Mattagamsi. —I‘ileclay was first discovered on the Mattagami river durmg the
summer of 1917 by C.'M. McCarthy of Elk Lake, who reports the occurrence in the
river banks, a short distance below the foot of the long portage; and sent a sample
to the Mmes Branch laboratory for examination. This clay, Lab. No. 618, is nearly
white in colour when dry. “When washed and passed through a 200-mesh screen, only
10 per cent remains behind, composed of small quartz grains. It requires 28 per cent

of water to bring it to the best wet condition for moulding; and is then very plastic
- and smooth, with excellent working qualities. It dries readily with a drying shrinkage

of 6 per cent. The clay burns white up to cone 3, but some dark specks show in the
body when burned to cone 9. At the latter temperature it is still porous, the absorp-
tion being 9 per cent. This clay is still intact when raised to the softening tempera-
ture of cone 31 (1,750 deg. C.) in a carbon resistance electric kiln, and softens at cone
83, so that it is a number one fireclay.

 When submitted to a washing and Settling process, about 75 per cent of fine pot-
tery clay can be obtained from the erude material. The washed clay was dried and
made up into a standard porcelain body of the following proportions:—

Washed Mattagamiclay.. .. .. .. vt vr ve vh o o vl bu 50 per cent,
Ground feldSPar.. .. .. ov vh v vt vh eu bh ee e e ee e e 20 “
Ground quartZ.. .. .. ch el ie bh e e eh e e e ee e e 30 T«

This mlxture was made into a slip, and, cast in the form of small cups. These
swere biscuited in a commercial china kiln at cone 10, then glazed and re-fired at cone
4. The pieces turned out had a beautiful ivory tone, but as the china trade demands
whiteness, the clay would require the addition.of a little cobalt stain in order to meet
the requirements of that industry.

This clay would probably be sultable for the manufacture of cruclbles used in the
metal melting processes. :

e

-
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The following analyses shows the chemical composition of these clays.

. I 11

SIHCAR. . v vs v vh se ee e er e e te e e v e 58°90 53°10
ANIMINA. . v0 v0 v v o on ve er e eh e e s ae 26'63 31'92
Ferric oXide.. vv vv vv e be ve te v ae e e el e s 140 152
Titanic oude v e he e we e ee e e e e e 1425 Not detormined,
DEME.. vo vh v vh vt ts be e e e re e ae e v 0°56 051
Magnesia.............................. 0°16 ' Trace.
MANZANESC.r vv 1v va ss se ss sn oo ot oo ue ar os 0°01 Not determined
Potashi,. vo vv ve tr v v vh he e s e e e e 031 0°28
SOAR. 4 vh vv e s e e e e e e e e e e e d 042 054
T2 1<) 10-30 12735

99°94 100°22

I. Missinaibi clay, No. 620.‘ Analysis by M. F, Connor, Mines Branch,

II. Mattagami clay, No. 618, Analysis by 'W, K. McNeill, Ontario Bureau of Mines.

High grade clays of this description have not been found so far in any other place
in Ontario, although they have been diligently sought for. It is unfortunate that
the above deposits ave located in such a remote region, without transportation
facilities, and 50 miles from the neavest point on the National Transcontinental
railway. It is possible that in further prospecting othe1 valuable deposits of this kind

~may be found nearer the railway line.
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, MANITOBA.
GREATER WINNIPEG WATER DISTRICT RAILWAY LINE.
Surface clays suitable for the manufacture of common brick and drain tile in the

Province .of Manitoba have been examined and reported on in previous work by the
writer. Within the last few years the construction of the Greater Winnipeg Water

‘District railway from Winnipeg eastward to Shoal lake has revealed the presence

of the brick clay along almost its entire léngth. The greatest thickness of the clay

vecurs toward the eastern extremity of the line, where it reaches a depth of 16 to 20

feet below the surface. 'These clays are yellowish in colour, carry a rather high lime

content, but make a good hard buff brick when well burned and are best adapted for
the soft-mud process of manufacture. .

.

HUDSON BAY RAILWAY LINE.

A belt of stoneless clays extends for about 100 miles along the Hudson Bay
Railway line, from mile 118 to mile 214, which will be found suitable for the manu-
facture of common building brick if required.

A sample collected at Piquitona by W. A. Johnston of the Geological Survey,
was examined in the laboratory. It is a drab calcareous clay, fairly smooth when

_wet, having good plasticity and working gualities. Its drying shrinkage is rather

high, and it is better to dry it slowly to avoid cracking.

The clay burns to a hard, but porous, salmon-coloured brick, but if ﬁred at too
high a temperature it shrinks greatly and the colour becomes bad. The clay should be
worked by the soft-mud prodess of brickmaking, the addition of a little sand would
improve the drying qualities and reduce the shrinkage. The commercial limit of
burning is about 1800 Fahr., if a pyrometer is used, or cone 96 if pyrometric cones
are used. There are occasional grains of limestone in the clay, but if they do not
run larger in the deposit than those in the sample they will not do much damage to
the burned brick.

SHALE AND SAND DEPOSITS AT SWAN RIVER.

In the report by, Mr. J. B. Tyrrell on the geology of northwestern Manitoba,
published in 1892, a series of sand and clay deposits of unusual character oceurring

‘'on Swan river was deseribed. At that time and for many years later this portion of
Manitoba was almost entirely unsettled, and the deposnts were not considered of

economic importance. .

It seemed probable from the description of these deposits that some of the clays
might prove to be refractory and that the sands might be adapted for the manu-
facture of glass, and hence be of considerable value at the present ‘time. Mr. W. A.
Johnston examined the locality during the past season at the request of the writer,
and secured samples of the clay and sand for testing. ‘

The former is a grey Glay shale, very gritty, as it contains a quantlty of ﬁne
sand and numerous scales of mica. It requires only 17 per cent of water to bring it to
the best'working consistency, it is then fairly plastic and will work well in almost
any kind of clay-working machinery. TIts drying qualities are good and owing to its

sandy texture the shrinkage on drying is small, being less-than 5 per cent.
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The following results were obtained on burning:—

Cone, Tire Shrinkage. Absorption. Colour.
\

1.78-0 %172 Pink.
1-0 9 Buff,
1-7 8 i
1.7 7 “

. 30 2 Dark baft.
..[Softens and deforms.

The body is steel hard at cone 06, and the colour a fine bright buff, the colour
darkens as the temperature is increased and at cone 9 numerous fused iron specks
appear at the surface, and the body is practically vitrified.

This material is suitable for the manufacture of various shades of buff face
bngk, made either by the dry-press or stiff-mud process, and,could also be uged for
hollow building blocks or hleplooﬁng, or even for architectural terra-cotta.

Tt could probably be used for séwer pipe and electrie conduits, and brick for
boiler settings and stove linings. It is not quite.refractory enough to be classed as a
fireclay, but its semi-refractory qualities make it desirable for vitrified ware. It is

_the most useful clay so far discovered in the Province of Manitoba,

The clay is overlain by a bed of fine-grained quartz sand containing numerous
grains and pellets of dark coloured pasty clay. .

‘When the sand is dry practically all of it passes through a 40- mesh sereen; but -
the clay particles do not so that a fairly clean separation of the clay and sand can be
madeé. \

The following mechanlcal annly31s shows the grain .size:—

Retained on 60-mesh sereen., ., .. .. S e oo e 13:70 pel cent
“ 80 ¢ e et v et et e e ee e e 40°20 A '
“ 100 e s vt e e e e e e 26°54 “

Through 100 W e e e st e e e e e e 19°96 ¢

A partial chemical analysis ghows the presence of 96- 42 per cent of s1hca, and
-0-17 per cent of iron; the balance being .probably alumina.
The low iron content of the sand suggests its use for the manufacture of glass,
if its texture is not too fine for this purpose. .
The deposits of refractory clay and glass sand are exposed' in the banks of Swan
river in sections nine and ten im township thirty-seven, range twenty-six, 9 to 10
miles down stream from the town of Swan River. The clay where best exposed in a
- steep bank on the north side of the river near the line between sections nine and tem,
outcrops near the water’s edge and-has » maximum thickness of 12 feet, but has, at
this locality, an overburden of about 35 feet of sand and clay. The clay also outcrops
above this point along the lowest terrace of the river where it has only a slight over-
* burden. The glass sands overlie the clay. They are 10 to 15 feet in thlckness and
outerop at severnl points along the river at thls locality.

~
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BRITISH COLUMBIA.,

. Diatomaceous earth—Numerous samples of material which was said to be kaolin
have been received from various persons in British Columbia during recent years. The
majority of these samples proved to be diatomaceous earth, but a. few of them were
voleanic ash. One sample appeared to be a mixture of diatoms and ash. The localities
given for the occurrence of these deposits are Deadman lake, about 85 miles north of
Savona station ‘on the Canadian Pacific railway, also from a point 18 miles north of
Asheroft, and others are indefinitely stated to have come from the Kamloops district.

A chemical analysis of two of these samples i is,given on page 58 in the Summary
Report of the Geological Survey for 1916.
= The diatomaceous earth is a soft white chalky material, much lighter in Welp;ht
" than clay, and has little or no plasticity when wet. Its light weight and lack of plas-
tlc1ty readily distinguishes it from kaolin in the field.

Voleanic ash is often very white, and is' denser than diatomaceous earth It is
. sometimes mistaken for kaolin, but it is entirely without plasticity, and is altogether
" different in composition. -

Mr. C. Camsell of the Geological Survey collected some samples of diatomaceous
earth from Quesnel in 1917. e states that there is a vast quantity in the beds at
that- locality.

A good insulating brick can be made from it by adding about 25 per cent of good
plastic clay and some sawdust.  The mixture is moulded and burned as in ordinary

- brickmaking. There is a good plastic clay at Quesnel which would be suitable for
~ such a mixture.

-All the deposits of. diatomaceous ‘earth so far noted in British Columbia appear
to be situated too far from railway lines to be readily available. Up to the present no
oceurrence of kaolin has been recorded in British Columbia, but it probably will be
fou,nd there :

7
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. . IT
POTTERY CLAYS.

7

A great.variety of clay wares are included in the general term pottery, but popu-

larly it is understood as some sort of vessel or ob]ect cither for purposes of utility.

or ornament. In this restricted seuse pottery mclndes table ware, cooking ware,
jugs and crocks, art pottery, and flower pots. N

TABLEWARE. -

This includes porcelain or china, semi-porcelain, hotel china, ironstone china,
white earthenware, ete. The clays which enter into the composition of these wares
are kaolin or china~ clny and ball clay, the other ingredients being flint and feldsp'lr

Kaolin—There is only one workable depo‘ut of white kaolin so far known in
Canada. Tt occurs.at St. Remi d’Amherst in Argenteuil county,, Que., and is owned
and operated by the Canadian China Clay Company of Montreal., This clay is suit-

able for the manufacture of any of the above grades of table ware. The manufac--

turers of clectrical and sanitary porcelain in-Canada import their kaolin from Corn-
wall, England. »

Ball clay. —This is a highly plastic white burning clay, added to the other ingre-
dients of table ware bodies to make them workable, but is not indispenstble for the
manufacture of porceliun.

Deposits of ball clay are at present unknown in Canad’l, but some of the highly
plastic white clays in Saskatchewan approach it closely in character.

There are no potteries in Canada for the manufacture of table wave, the supply
mostly all coming from the pottery centres in England, and Japan, but a small portion
comes from the United States. Formerly most of the table ware used i in America was
imported from Germany and Austrm

STONEWARE GOODS.

Pottery made from stoneware .clays includes teapots, kitchen bowls, jugs, erocks,
and various other articles for domestic or -dairy uses. Stoneware clays are fine-
grained, plastic, refractory or semi-refractory materials, burning to dense or vitrified
cream, buff, or grey coloured bodies at a temperature of about 2,200 deg. Fahr. The
stoneware clays are generally used by sculptors for modelling purposes, and in schools
where modelling in clay forms part of the instruction. Owing to their smoothness,
plasticity, and tensile strength, in the raw, state, these clays are admirably suited to
making wares by hand on the potters wheel. Some of the finest work in glazcd
ornamental pottery is done in stoneware clays. .

Clays of this type occur at three points in Nova Scotia, at Shubenacadie, Nlddle
Musquodoboit, and Inverness. In northern Ontario white pottery clays are known
“to oceur o the Missinaibi and Mattagami vivers, and are described elsewhere in this
report.  Stoneware clays occur in the greatest abundance in the southern part of the
Province of Saskatchewan, situated conveniently to railways. These clays are
described in a special report on that area, issued by the Mines Branch.

The stoneware clays are not known to occur in southern Alberta, but there are

a number of beds of this type of clay on the, Atlmbaslm viver below Fort McMurray in
the northern portion of the’ Provmce 1 . ,

11lls, S. C. Notes on- Clay Déposits near McMurray, Alberta, Bulletin No. 10, Mines Branch,

-
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No stoneware clays have yet been found in the Provinces of New Brunswick, -

Quebec, Manitoba, or British Columbia, but they probably occur at the latter. )
Pottery made from stoneware clays are manufactured at St. John, New Bruns-

wick, by Messrs., Foley Bros., the clays used being brought to this point from New .

-Jerséy and Middle Musquodobmt Nova Scotia; and at Iberwlle, Quebec; by E. L.
Farrar, from New Jersey clay. The pottery of R. Campbell Sons in Hamllton, Ontauo,
"is the most extensive of the kmd in Canada. Teapots and glazed kitchen vtvare ig the
-principal output, the clays being,imported from Pennsylvania and New Jersey. The
Medalta Pottery in Medicine Hat, Alberta, manufactures domestic glazed ware of
stoneware clay ‘brought from- East End Saskatchewan .

N

ART POTTERY.

Pl

An extensive range of articles for use and ornament is included under this title,
~from porcelain ware to ware made from brick clay. These wares are generally coated
" with a glaze or enamel, but not" nec%sarlly so unless the ware is required to hold water.
If the body is v1t11ﬁed however, it is impervious to water without the coating of
gh?e

Any clay or mixture of clays w}uch possesses the requls1te quah’mes for modelling,
castmg, pressing, or throwing on the potters wheel, may be used in this class of
pot'tery A great part of it appears to be made from the same ingredients as those

used in the manufacture of table ware, viz., a mixture of china-clay, ball clay, ground
quartz, and feldspar. Stoneware clays are also used extenswely, or a mixture of
‘ground quartz and stoneware clay. .

For the cheaper grades of pottery the body may be of any colour and porous
when burned, such wares are generally coated with opaque glazes, so that the colour
of the body is concealed, and are known as’majolica or faience.

It is better to wash many of the stoneware'clays mentioned above, especially those

in Saskatchewan in order to separate certam coarse—gramedv impurities which they
‘contain. ~ ,

The brick and tile clay at some localities, either red or buff burning, may be used
for pottery, and others may be washed and rendered-suitable. One of the best of the
common -clays which- we have found, occurs in Prince Edward Island, and is worked
for brick and tile at Richmond.

This clay may be used as it comes from the bank in places, but at others it con-
taing much fine grit. When put through a washing process to remove the coarse grit,
this clay is exceedingly smooth and plastic, and equal to.the finest modelling clay.
It burns to a fine clean, red colour, and dense body, at temperatures from cone 010
to 05." Its drying and firing qualities are good, and really fine work with coloured
glazes or enamels may be done on it. A red clay of somewhat similar quality Tnay
be obtained in the Annapolis valley, Nova Scotia, at Avonport, Middleton, Brldgetown,
and Annapolis.

Good common clays for pottery occur at Hamilton, Ontario, both red and ‘buﬁ
burning, - The latter is a glacial clay, occurring at Bartonville, or on the Canadian

Pacific railway line between Hamilton and Waterdown. It is stony, and requires,

washing, when it will yield a very smooth, strong, and plastlc, buff clay. The weathered
top of the Medina shale which occurs at intervals between Watefdown station on the
Grand Trunk railway and Grimsby, is a smooth, plastic, red burning clay, suitable
for work on the potters wheel. This material is used by the manufacturers of sewer
pipe in Ontario at Hamilton, Mimico and Swansea, the clay being brought to these
works by rail.

Axt pottery is not made in Canada at present, so that it is impossible for visitors
to purchase any natlve ware in this country The goods of this claes gold in shops

26a—8 - IR
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is imported from England and the United States, but J apan is rapidly becoming the
chief manufacturer and exporter of these goods.

FLOWER POTS.

The unconsolidated stoneless surface clays, such as are used at many points for
the manufacture of brick and tile, ave suitable for the manufacture of ilower pots..
The clay for this purpose must be plastic, and easily worked, but the shrinkage must
not be too great, nor should it burn to a body which is too dense at low temperatures.
. Tt is desirable to have a good red colour, and a 1)01011s, but strong body in the finished
ware.

The stoneless clays used for’ buckmaklng in the Maritime Provinces would be well
suited to the manufacture of flower pots; the clay from Prince Edward Island, described
above, being specially recommended. The marine clays in the St. Lawrence and Ottawa
valleys, generally, have too high a shrinkage, and are hard to dry, although the addi-
tion of some fine red buming sand might make them workable., Several examples of
red burning surface clays in southwestern Ontavio dré suitable for flower pots, The
largest factory for theit manufacture in Call’ldﬂ, the Foster Pottery Company, is
located at Hamilton. -

Tlower pots were formerly made by hand on the potters wheel and 2 small quan-
tity are still made by this method in Canada. The best hand-made pots are somewhat
irregular in shape and'size, so that they do not nest perfectly, and many axre broken in
transit, unless the greatest care is taken in packing them. DPots are now mostly made
by machinery, and are much more aceurate in shape and size, A flower pot press, with
two men or boys, will turn out 5,000 pots per day.
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MAGNESITE. : ’-

Magnesite is now largely employed for high-grade refractories owing to the develop-
ment of the basic process in steel production. In this process, the refining of the metal
is effected in presence of a highly basic slag, or one rich in lime; the result being to
eliminate not only carbon, silica, and manganese, from the cast-iron, but-also phos-.
phorus, which cannot be removed in the presence . of an acid slag, or one having an
excess of silica. :

Bricks made of silica or ﬁreclay are unsuitable for furnace lmmgs where basic
slags are used, as these materials soften too easily in contact with lime. Magnesite
bricks, on the contrary, being themselves basic in composition, offer complete resistance.
- In all basiec furnaces, the sole and lower part of the vertical walls is built of magnesite,

the arch being always constructed of silica brick.

The direet contact of magnesium and silica brick will provoke mutual fusion, so'
that ferro-chromium brick, which act nelthel on silica nor magnesia, are used to
sepdrate them,

A good deal of the Quebeec magnesite from Grenvﬂ]e townsh1p is used for furnace

* bottoms, without being made up into brick shape, the method of using it, being as

follows:—

" The magnesite is first calcmed in the ‘manner in which limestone is burned to pro-

duce lime. This caleined material is broken into small p1eces of one-half inch or less
" in size, and {s mixed with .crushed basic open-health slag in varying proportions. The
furnace to beé lined is then brought up to a temperature of 2,700 to 2,800 degrees Fahr.,
and the mixture of magnesite and.slag is thrown in on the bottom of the furnace, in
small doses, care being taken to distribute the material evenly, the bottom being built
up in successive layers, as the mixture becomes sintered, until the requu:ed thiekness
is completed.

When magnesite’ is burned to a high temperature so that it shows no shrinkage
in further heating and does not erumble on exposure to air it is said to be dead burned.

Dead burned magnesite is produced by the Scottish-Canadian Magnesite Company,
in the plant of the Canada Cement Company, at Hull, Que. In this process, the
magnemte, ag it comes from mines in Grenville township, is mixed with 6 per cent of
iron ove from the Forsyth iron mine at Ironsides. The mixture is passed through a jaw
crusher and ball mill, until reduced to pass a 100-mesh screen.

The ground mixture of raw magnesite and iron ore is fed to one of the rotary
kilns ordinarily used for burning cement, and fired at a temperature of probably 2,800
degrees Tahr., the fuel used being powdered coal, blown into the kiln -under air
pressure. It requires about one hour for the material to travel through thé kiln, which
18 60 feet long. The burned product is a dense, hard, gmnu]ar mat'enal of dark brown
colour, and about the size of fine gravel. This product is known as grain magnesite,
and is supplied to steel manufacturers for lining the bottom and sides of forgmg,
heatmg, and weldmg furnaces.

The iron ore is added for the purpose of smtermg the magnes1te into a dense hard
material, as it would be extremély difficult to dead burn the magnesite unless the iron

was present to act as a flux or binder. The finely divided state in which the raw
magnesite enters the kiln also facilitates the bu:fnmg, ag it certam]y would not become
dead burned at 2,800 degrees 1f put through in lump form

96a—8
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The following chemical analyses show the changes that oceur in the raw magnesite
when converted to the dead burned condition:—

A

10 260 63 .
AlUmIna.. oo v v v ve v i v e v e e e e e 1-40 19
8 ) S ,0°34 64
17 T . 978 16°56
Magnesite..........1................... 35°80 *  ° 69°0
Cmbondlotide 47°10 c—

- Water,: ., .. 0°83 —

A, Average sample of 1aw m'\gnes1te flom Glenvxlle townslnp Argenteuil county, Que.
Analyst, R, T. Ehvorthy, Mines Branch.

B, Dead burned magnesite from IHull, Que. (6 per cent of iron ore added to raw material
before burning) Anqust, S. G. McAnally.

A sqmple of the dead burned magnesite of composition B was submltted to heat
treatment in a carbon resistance electric fumace heated up to the softening point of

cone 34 (1,810 deg. C.) The material was not affected at this temperature, and it

withstood the effect of the heat as weH as a brick made from Austrmu mflonesme, upon
which it was supported. _
The practice of dead burning magnesite began in the Iull cement plant in

/

October, 1917, using one rotary kiln, and producing about 85 tons of grain magnesite

per day. The demand for this product has increased to such an extent that.three kilns
were in operation by May, 1918, producing about 100 tous per day. ..

MAGNESITE BRICK.

Several patents have been taken out with the object of making magnesite brick
from raw maguesite in one operation of burining, by adding chrome iron ore as the
sintering material in amounts up to 80 per cent. Sonie test pieces of the above mix-
ture were prepared by the writer, and burned at cone 25. The results of this test
showed, that the shrinkage in the burned bricklets was so great, -that the operation

could not be regarded as being within the range of practical brickmaking. Moreover, -

the bricklets air slaked and crumbled within two months after being burned. + The
crumbled material made up into. bricklets and burned the second time, also disinteg-
rated some time after reburning.

Several other sintering materials, such as serpentine, iron ore, and kflohn, in
amounts of 5 to 10 per cent, were tried, but without suceess. A mixture containing
90 per cent ofl raw magnesite ground to pass a 10-mesh screen; 5 per cent of iron ore,
and 5 per cent of kaolin, gave the best results, as it did not air slake and crumble after
burning, but the shrinkage was abnormal.

It appears certain that two burning operations are 1mperat1ve in the manufacture
of magnesite brick., The first burning may only be carried to the calcining temperature
50 as to drive off most of the carbon dioxide. This operation also takes a large part of
the shrinkage out of the material.

If dead burned magnesite is used for brickmaking it is,usual to add 15 per cent of
light calcined magnesite with 85 per cent dead burned. This mixture is ‘thoroughly

milled in .wet pans, moulded by hand into brick shapes, and When partly dry, are

re-pressed by machinery.

In order to develop a boud and produce a strong hard bnck the burning must be
carried to a very high temperature,-usually from 1,500 to 1,700 degrees centigrade; or
from cone 20 to cone 80, according to the composition of the material.

" If raw magnesite is used for brickmaking, the operation consists in mixing about

.10 per cent of iron ore with crushed raw magnesite, and milling the mixture in wet

pans. ‘Thé mixture is made into brick shapes by hand, and burned in kilns at the cal-

_cining temperature, or about 1,000 deg. C. The calcined bricks are broken down and
" milled a second time in wet pans, and pressed into brick shapes by machinery. These

are set in kilns when dry, and burned to the necessary high temperature.
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‘Previous to the year 1915, the United States relied almost entirely upon the
supply of Styrian magnesite, which was imported largely in the caleined state. Since
then, the hitherto unworked magnesite deposits in California and Washmgton have
. been drawn upon for use in the steel industry. Briclmakers in Britain imported
both Styrlan and Oreek magnesite before the war, but since then magnesite brlck
are made of ‘magnesite from the Indian and Greel deposits.

The followmg chemlcal analysw g1ves the composmon of the varlous bricks :—

. 1. 2. 3. 4,

Silica.. .. .. . v. e ve we e 1:85 7°38 70 6°82
Alumina.. oo .. ve vt se vawe o 2°47 136 o 1°28
T 595 7-72} "o {1'88
Lime.. oo vv v ve ve b e un 345 785 10 378
Magnesia.., .. .. .. .. .. .. .. 8540 7380 850 83°50
Alkalis.. .. .. .. .. .. .. .0 ., 031 034
Loss on 1gnition v e .. 0°66 1-89 e 248

1. American made brick in 1914 Analyst R. T. Elworthy. ’

2. “ 1917, “ 8. G. McAnally, ,

3. “ “ 1918. '

4. British made brick in 1917. Analyst, R T, Biworthy.

Greek magnesite has usually more silica and lime, but much less ferrie oxide than
qA;;yrian magnesite. Oanadian magnesite! is irvegular in composition, but usually
carries more lime and less iron than the European materlals The Washington
magnesite is similar in composmon to the Canadian occunences N

Some experiments in brickmaking were made in ‘the laboratories of the Mines
"Branch on the grain magnesite produced.at Hull. This material is very hard, so that

. when it is erushed and sereened to the size of grain ordinarily used for brickmaking,
it is found to be very gritty, and when wetted has no colierence, so that it would be
impossible_to press such a material alone, either by, hand or vy machinery. It is
neoessary,,therefore, to add a bonding material Whlch will enable the brmk to .be
handled without damage as it comes from the presses. _

Lightly caleined magnesite which has a pasty consistency when wet is usually
employed in amounts varying from 6 to 15 per cent. When this mixture is thoroughly
milled in wet pans it has suﬁ&'clent coherence for moulding, -and can be made into
brick shapes. .

If the dead burned’ magnesnte is g1011nd very fine, so that there is cons1derable
dust in the ground produet, it is possible to mould it in a damp state without a bond
in presses similar to those used for making dry-pressed building bricks.

The best results were obtained by grinding the material so that it all pmsed a
© 18- mesh screen with 45 per cent passing through.a 100-mesh. When ground to this
.texture the magnesite simply requires to be slightly moistened to prepare it for

pressing. After being pressed and dried the bricklets harden so that they can be
readily handled for setting in the kiln. The shrinkage after burmning to cone 25 (1,630
degrees C.) was 2 per cent.

If the magnesite is ground very ﬁne, so that it all passes through a 100-mesh
sercen, fire checks are liable to develop in fhe burned brlck, and the shrinkage will be

~ higher.

SPALLING OF MAGNESITE BRICK.

. One of the chief defects of magnesite brick is failure from spalling and disin-
tegrating in use under repeated heating and cooling. The disintegration is very much
hastened in the presence of the action of steam, even on thoroughly burned brick made
with magnesite very low in lime or other impurities. In making some experiments on
maguesite brick for the Royal Mint the writer found that all the trial pieces made up
“with the ground Canadian dead burned magnesite bonded with light calclned mag-

1 Magnesite Deposits of Grenville district, Argenteull county, Que., M. D “Wilson, Memolr 98,
.Geological Survey. .
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nesite, were subject to spalling when set in the furnaces at the Mint. Brick made
from Styrian magnesite behaved no better in this respect. When the Canadian dead
bured magnesite was bonded with 5 or 6 per cent of china-clay, however, neither
spalling or disintegration occurred during prolonged trial in place in the furnace.

The brick made with 12 per cent china-clay as bonding material, and burned to
cone 25, were very dense and strong, with a flinty fracture, but they have a tendency
to deform if burned to a higher temperature than this. When the magnesite is ground
to pass a 12-mesh screen, bonded with 6 per cent of c¢hina-clay,'and burned at cone
25, a much stronger brick is obtained than when caleined magnesite is used. Further-
more, it has the advantage of not being so liable to spalling and disintegration. The
objection, however, to the use of clay as the bonding material is, that it increases the
silica content of the brick, so that it may wot be able to withstand the corrosive action
of basic slags, or the great heat in the roofs of electric furnaces. ’

The following chemical analysis shows the approximate composition of the grain
magnesite from ITull when bonded with 6 per eent of kaolin.

CBHHCAL .t i e v i e i v e eatee e e e e e e e e e e 10°52
8 5 T 418
S PN 6°00

MagnesSia. . cu v v v v vr v e e et e e e e e e e e 64°18
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IV

SILICA.

)

Sii‘ica, in the form of flint nodules found in the chalk formations in Ehgland and

France, is used extensively in the various pottery industries. The flint nodules are

calcined, and then ground either in wet pan mills or in cylinders, until it is fine enough

to pass through a 150-mesh screen. Flint nodules are imported into the Un%t’ed States
and ground for the potteries at Trenton, New Jersey, and at East Liverpool, Ohio.

. Flint nodules do not occur either in the United States or Canada; but the pure '

varieties of sandstone are used, when finely ground for the use of potters. The ground
product made from either the flint nodules or frorh sandstone are known to potters
as flint, and from 20 to 50 per cent of flint is used in all white pottery bodies.

There are no grinderies for the production of flint in Canada ‘at present, although
there is a-good demand for finely ground quartz, not only by the potteries, but by
various other 1ndustr1es as well—the paint manufacturers, for example.’

During the summer of 1917, Mr. L. H. Cole of the Mines Branch, examlned-
various localities where sandstones occur, and collected samples. About 86 samples of:

the material were submitted to the writer for testing.

The sandstones were crushed in a jaw crusher, and then ground in'a porcelain

jar mill, until they were fine enough to pass a 150 mesh screen. The ground product
was mixed with standard china-clay, ball clay, and feldspar, and made up into test
pieces, the amount of ground quart? used in each case being 40 per cent of the body.
The trial pieces were burned to cone 5 in an oil fired muffle kiln, and afterwards com-
pared with a standard for colour. Chemical analyses of the sandstones were also made.

- The majority of the test pieces were either pink or grey in colour, due to an excess

of iron -either in a finely divided state or in minute grains which showed as black

. specks on the surface of the burned trial pieces. o
The following six samples compared favourably with the standard : —
Sample No,
10. 4 miles from Hemingford, Huntingdon county, Quebeec,
19. Lot 8, con. VII, centre of lot, North Crosby, Leeds county, Ontanrio.
25,7 South half of lot 26, con. X, Elmsley North, Lanark county, Ontario.
35. °  +North half of lot 16, con. VII, Pittsburg, Frontenac county, N
b1, -St. Canute, Quebec, Stinson-Reeb property.
53. Nepean sandstone quarries, Nepean, Carleton county, Ontario,

t

The following five samples were not quite as good as the standard but are white
enotigh’ to be classed as fairly good:—

\ /

Sample No, '
. Between Hemingford and Viecars, Huntingdon county, Quebec,
38. Run-of-quarry, Oneida Lime Co., Nelles Corners, Haldimand county, Ontario.
41, Tailings from washing plant, Onezda. Lime Co.
' 42, North side of quarry, Onexda. Lime .Co.
48. Lot 20, con, II, Lansdowne, Leeds county, Ontario,

The greater part of the samples were taken from outcrops of the Potsdam sand-
stone,. which are the basal beds of the Paleozoic rocks in eastern Ontario and the
adjoining portions of Quebec. Only the lighter coloured beds in -the formation were
sampled, as the yellow, reddish, and dark grey beds do not burn to a white colour, on
account of their high iron content. These sandstones are somewhat friable, and break

.

down easily in crushers, so that they are easily prepared for.fine grinding. They are °
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crushed and washed at Melocheville in Beauharnois county, Quebee, and shipped to
Montreal for the manufacture of glass.

The Oneida Time Company work the Oriskany sandstone, which outerops at Nelles
Corners, for the manufacture of glass. This formation is restricted to a small arca in
southwestern Ontario, and does not oceur so widespread as the Potsdam sandstone in

castern Ontario,

Txtensive deposits of sandstones low in impurities occur in Kamouraska county
along the Intercolonial railway line near St. Pascal, and on Pilgrim Island n the St.
Lawrence river.

There is a large quantity of qu'utzlte 1ock in the kaolin deposits at St. Relnl
@Amherst in Argenteuil county, Quebee, which is probably suitable for ceramic pur-
poses.

SILICA BRICK.

" Various samples of giartzite and sandstone were tested in the .Iaboratory during
the past season, in order to determnine their suitability for the manufacture of silica
brick. The results confirmed those previously made, that quartzites suitable for this

“purpose ave not of frequent occurrence. All igneous quartz and many quartzites that '

have been tested showed a tendency to undue swelling under heat treatment, causing
the body of the test pieces to becone punky and friable, and having mno structural
value. A good quartzite under the same condition shows only a slight swelling, while
the resulting body is compact and strong. The materials were all erushed to pass a -
10 mesh screen, and & per cent of quicklime ‘was added f01 bonding” purposes. The
temperature of burning was about 1,500° C.

In the results of experiments made for the 1111p10vement of the manufacture of
siliea brick in Trance, it is stated that if the granulometric composition of the
crushed material is right, that any form of quartz may be used. It is claimed that
if 80 per.cent of the material be in the form of 1mpalpable powder, that igneous or
vein quartz, as well as any variety of quartzite, will be suitable:

Experiments made in the Miues Branch laboratory ,did mot confirm this state-

- ment, as far as igneous quartz was concermed; but the addition of the impalpable

powder to good quartzite was found to be an improvement to the strength of the
burned bricks.
’ The best results secem to be obtained by g‘mndmg the quartzite in ball mills until
fine enough to pass a 200 mesh sereen, and adding 25 or 80 per cent of this powder
to the coars sely crushed material. The coarse materials may have grains as large as
those passing a 6 mesh screen. '

Sault Ste. Marie, Ont—The manufacture of silica brick is carried on by the

. Lake Superior Corporation. The output of the plant is~small as it is only designed

to supply refractories to the various subsidiary companies included under the above
corporation. * The quartzite used in the manufacture is obtained at Bellevue .on the
line of the Algoma Central railway, 20 miles north-of Sault Ste. Marie. This mater-
ial is probably Furonian quartzite from the Loxrrain’ formation, and similar to that
which occurs at Killarney.!

Sydney, N.S—The Dominion Iron and Steel Company have been carrying on
investigations on several guartzite deposits in Cape Breton with a view to utilizing
them in tlie manufacture of silica brick if a suitable deposit can be found. .

1 Summary Report Mines Branch, 1916, p. 115.
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ROAD MATERIALS DIVISION.

Id
K. A, Cuarg, Chief of Division.

Work by the Department of Mines on Road Materials was commenced, and has

been continued up to the present time, by the Geological Survey Branch of the Depart- ‘
ment—under the supervision of Mr. L. Reinecke. Since 1918 surveys have been con-

ducted during each field season. The testing of samples, however, was done outside
the department until 1916, when the Mines Branch \estabhshed a Road Materials

laboratory. Since that time all samples of road materials collected by field parties of -
the department have been tested in this laboratory. By this arrangement the Road

Materials Laboratory has assisted the Road Materials Division of the Geolqgical Sur-
vey. The geological survey is now, however, retiring from the field, and all phases of

the work will be transferred to the Mlnes Branch, In future field examination of road.

materials, as well ag thelr laboratory testing and 1nvest1gat10n will be . entirely in
" charge of the Road Materials Division now being organized in the Mines Branch.!
All samples received by the Road Materials Laboratory up-to-date have been
tested, and the results are now available. The samples may be grouped as follows:
(1) Samples of rock representing possible sources of supply of road material occurring
along the Rideau canal, collected by I. Reinecke in 1916; (2) samples of gravel
representing deposits of gravel oceurring along the route of the proposed Toronto-

. Montreal highway from Port Tope to Napanee, Ont.,. collected by F. H. MeCullough

cand by K. A. Claik, in 1916; (3) samples of rock representmg deposits of road material

occurring along the route of the proposed Hull-Montreal highway from Grenville to St.
Tustache, Que., “collected by H. Gauthier in 19165 (4) samples of rock and gravel
representing available road material occurring in the counties of Soulanges and

Vaudreuil, Que., and along the route of the Toronto-Montreal highway along the shore

- of the St, Lawrence river from the Quebec boundary to Prescott, Ont., collected by R.
H. Picher in 1916 and 1917; (5) samples of rock representing the entire supply of stone
.for. the city of Montreal, occurrmg in the city and on the Montreal and neighbouring
islands, collected by H. Gauthier in 1917; and’ (6) samples of gravel representing the
deposits of gravel occurring in the nelghboulhood of Regina, Sask., collected by L.

" Reinecke in 1917. -

. During the summer of 1917 the writer supervised the collecting of a large number

of samples to be used in' obtaining data on the general problems of the sampling and

testing of fieldstone and bed-rock. The testing of this material is complete, and the
results lnve given considerable iniformation on the problems in view.

TESTS OF SAMPLES OF BDD-ROCK

Samples were tested in accordance with the standard methods adopted by the U.S.
Office of Public Roads.? Great care was exercised in collectiny samples, in order to
hive them truly representative of the deposits. In the case of quarries around Mont-
real, and especnlly i the city, duplicate 8amples were taken at each place. The results
glven for quarries in the city of Montreal are in each case the average of -tests on
several samples separately collected. A table cortaining all the results of tests on bed-
rock performed by the Road Materials Laboratory up -to-date appéars at the end of
this summary. . ",

1 Since the writing of this Summary, the arrangement mentioned in the text has been effected.
2 Methods for the Determination of the Physical Properties of Road-Building Rock, T, H.
Jackson, U.S. Dept of Agriculture, Bul, No. 347 (1916) .

”
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The tests for specific gravity and water absorption need no e*zplanatlon. Absorp-
tion results are reported as pounds of water absorbed per cubic foot of rock.

The abrasion test, duplicates in a practical laboratory way, the abrasive action
of traffic on.the stone in a road bed. The test is made on fifty pieces of stone of
cubieal shape, and of. about the same size, -which in the aggregate Welgh 5,000
grammes (11 pounds). This charge is “revolved for 10,000 revolutions in an iron
cylinder (20 DLy 84 ems.) set at an angle of 80° 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 coefficient of wear is caleulated from the per cent of wear by
dividing the later value into 40. Values for the French coefficient of wear vary over
a wider range than 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 g rock to wear produced
by dry grinding with an abrasive. Two cores l-inech diameter, and cut from a solid
block of the rock by a diamond drill, are used in the test. . These> cores are fastened
in holders, and are made to rest on end wider the pressure of a fixed total initial.
weight, on a revolving dise carrying a standard artificial quartz sand. The loss in
weight of each core during 1,000 revolutions of the dise is noted. One-third of the
average loss of the two coves subtmcted from 20 is reported as the hardness of the
rock. |

The toughness test measures the 1e51stance of a rock to_fracture by 1mpact It
is intended to duplicate the stresses undergone by rock fragments in . a roadbed-
through the impaet of horses’ hoofs and of swiftly moving vehicles passing over slight
obstruetions in the roadivay. The test is made oil cylinders 1-inech diameter and
1-inch ‘high, earvefully prepared from diamond drill cores. The cylinders are sub-
jected to blows from a 5-kilograni:hammer, transmittéd to the cylinder by a plunger
- with a spheucal end resting on the eylinder. The height through which the hammer
is (hopped is sueccessively inereased by 1 eentlmetle, until the pomt of failure of the
cylinder is reached. The height of the blow in centimetres causing failure, is taken
as the toughness of the cylinder. The average results, on at least three éylinders, is
reported as the toughness of the rock.

A table” complled 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 construction, is probably the best attempt that has been
made to interpret the results of laboratory tests. This 4able, in slightly modified
form, is given below. Reference to it will give a general idea of the type of road
construction for which a rock, on which results of tests are available, is suited.

i

\
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GDNERAL Livrring VALUES For Broxey STONE. (U.8. Office of Public Roads,
W ashmgton, D.C.). . :
, Limiting Values,™
Type of Construction. Traffie.! -
, % Wear.2 | Fr.Coef. | Toughness. | Hardness.
Water-bound macadam, plain or{(Light.............. 80 to 5-0| 5 to 5t 9 10 to 17
* with dust palliative treatment.|{Moderate.......... 50 to 2.5 | 9 to 15 10 to 18 14 or over
~ (Y215 AN 2-5 or less | 16 or over | 19 or over] 17 or over
Macadam with ‘bituminous car- : .
pet...........oesvren. ... i|Light to moderate..| 8:0 or less | 5 or over | 5 or over (5)
Bituminous macadam with seal .
oAb, Moderate to heavy..| 5-5 or less | 7 or over | 10 or over,
"Bituminous conerete............. Light to moderate..| -5 or less | 7 or over | 7 or over )
, Moderate to heavy..| 4:0 or _less 10 or over | 13 or over
‘Binder course for sheet asphalt oL - ’
or Topeka type..1vo.vvunn.nn, Any....covvvivninns 5:5orless|{ 7 orover| 6 orover )
Portland cement concrete....... Moderate to heavy.|............ 4) 8 or over | 16 or over '
‘ Stone paving bloekd............ Ahy ............................ 4) 9-or over | 16 or over
. Broken stone foundations....... Any.....ooniii. o 13orless| 3 orless 3 or over 8 or over
Cement concrete foundations. . . ~

1L1ght traffic is assumed as less than 100.vehicles per day, moderate traffic between 100 and 250
vehieles; and heavy traffic over 250 vehicles per day.
2 leltmg values for the per cent of wear are not given in the table as published by the United States

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 teims of

per cent of wear rather than in terms of French coefficient. .
3 Crushing strength of 20,000 pounds, or greater per square ineh, is frequently required.
4 Limits for French cocffcient of wear (or per cent of wear), are not at present, considered necessary for

thls type of construction.

Numerous tests have shown that hmlts for hardness are unnecessary if the matenal possesses the
required French coefficient of wear (or per cent of wear) and toughness.

'

COMPARISON OF THE ROAD MATERIALS LABORATORIDS WITH OTHER-
LABORATORIES.

"‘The Department of Mines has formerly had samples tested in the laboratories of
the Ontario Department of Public Highways, and also by Prof. A. H. Blanchard,
Columbia University, New York, U.S.A. The results of these tests are pubhshed in
Geological Survey Memoirs, Nos. 85 and 99. The hmltmg values given in the table
just quoted are secured from the results of tests made in the laboratory of the U. S.
Office of Public Roads, Washington. In order to compare the results of tests from these
different laboratories and to use the table of the U. S. Office of Public Roads in
interpreting them, it is important to know how closely tests made by all the laboratories

.concerned on the same material will agree. To secure this information, duplicate

samples were collected and submitted for comparative tests between the laboratories

- of the U. 8. Office of Public Roads, Columbia University; the Ontario Department

of Highways; and the Mines Branch laboratory. The vesults are as follows:—

s



124 . . AINES BRANCH

\

8 GEORGE V, A, 1918

Results of Tests on Comparable Samples tested in the Laboratories of the U. §.
Office of Public Roads; Road Materials Division, Mines Branch; and A. H.
Blanchard, New York City.

U.S. Mines Blanchard.
Sample, O.P.R. | Branch.
Diabase— :
Sp. gravity....... e e e e 295 2-99 3.01
Wtopereub. fb. ..o ...| 184-00 187.00 187-00
Water absorbed. ..o vu e iiiiiiir i L 0-54 0-1 0-01
Per cent of wear.... . 2-4 2:2 2-8
French coef. of wear.... | . 167 18-4 143
Hardness. ...o.oevecnininianeaies 4 18-0 18-3 18-9
TOUBNNESS. . ..t 13 17 8
Cementing value........ O 28 52 63
Limestone—
Sp. gravity..oooveii i L NP 2:66 2.54 2:74
Wt.percub. fb. ..o I et 166-00 159-00 171-00
Water absorbed. ..., v iiiiiiiiiiii i 3-05 4.6 2.27
PEr CEIE WOAT. ¢ . vt vveeran e venann e eirienrasnenas 4-8 3-8 4.4
Trench coef. of wear . 8.3 10-5 9.0
HAardness. .o vvveeveevneornreriniar i faereaans 13-7 , 14-2 16-5
Toughness. ........ e nrearat e i s aaetes 4 6y 9 -
Cementing valuC.......coviviviiiiiiiiiiiiiii e, PPN 18 18 - 25
Limestone— : ' > .
D, EPAVIE Y. e i e 2-68 2:69 270
Wt.percub. b, ooovei i 167.00 168-00 168-00
Water absorbed........o i L s 0-56 0-3 0-28
Per eent Of WeRT, v vvur it it iire i i 4.9 4.1 4.7
French coef. of wear.............. N 8.2 9.7, 85
* Hardness...... O NP 12:0 13-8 14.9 .
Toughness. .. .vovvvenveeeens e e 4 \0 ~ ¢4
Cementing value. ....o.oviiiii 27 28 75

Results' of Tests on Comparable Samples tested by\ the Laboratories of the Ontario
Department of, Public Highways, and of the Road Materials Division, Mines -

Branch. - : :
\ . Ontario
Sample. - Dept. of Mines
' Highways.|{ Branch.
\ .
Tinguaite— . .
LS8 72 £ O P I 2.58 2.58 -
BT L+ T & T ...| 161-00 16100
Water absorbed..vvvviveiiiiiieiiiiiiiii i e [N 0-7 0.2
B TS A § 2.3 2.0
Trench Coef. . uee e ieeeririn i i ey 17.4 20-0
Toughness........ 20 21
© Cementing VAlUC, c.vvvert et ie it ettt e 24 26
1S TN 4 270 2:70
Wt. per cub. ft...... ’ e aaaes e PPN 16800 168-00
Water absorbed......cooiiiii i PR O 1.7 03 -
Per cent of Wear. ... ovioiiiiiiiiiiiae PPN 4.7 4.0 -
French coef. Of Wear. ..o oo e s 85 10-0
oS 01T T PN .. 6 9
Cementing VAU . . vv et tit ettt i e 30 33
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. INVESTIGATIONAL WORK ON THE SA(\MPLIN-G AND TESTING OF BED-ROCK.'

. The field work conducted around the city” of Montreal during the season of 1917,
-and subsequent laboratory work, has been so planned and carried out that considerable
information has been gathered. relating to- the general problem of the sampling and ‘-
testing of bed-rock. The plan of this phase of the work can -be summarized as follows:

I. To determine the probable variation in results of abrasion- tests due to causes
other than variation in the quahty of the rock masses themselves, experiments were
conducted to determine:— :

(@) The probable variation in the results of tests due to laboratory maniipulation,

(b) The probable variation in the results of tests on samples collected from the
same material, and at the same place,

(c) The plobable variation in the results of tests on samples collected from the
rock in place in a quarry, and from the material obtained as a crushed product from
the same quarry.

II. To secure ;nformatlon regarding the size of the mass of stone that can be
fairly represented by one sample, experiments were conducted to determine:—

(a) The variation in quality of rock masses which appear in the outerop or
excavation to be of the same character.

(b) The magmtude of variations which are liable to appear between the results
of tests on samples collected close together within the same sedimentary formation,
but representing rock of apparently somewhat different character, due to- a change
in horizon,

(¢) The variation in the results, of tests on samples collected in the same

-sedimentary formation, but at points separated widely, both vertically and horizontally.

The following conclusions have been arrived at:—

. 1. The result of an abrasion test, expressed as per-cent of wear, is liable to an
. error of 0.2 due to variation caused by laboratory procedure.

2. No additional error is introduced into the results of abrasion tests by the
process of sampling as practised by the Road Materials Division.t.

" 8. Results of abrasion tests on rock in place in a deposit represent w1thm a
probable difference of 0-4 the per cent of wear that will be obtamed from crushed

- stone produced from: the deposit.

4. In the case of deposits consisting of stone of a very umiform character and
‘appearance, the results of abrasion tests on samples taken at one point in the deposit
can be regarded as representing—within the probable error due to laboratory mani-

. ‘pulation—the per cent of wear of the stone over quite 2 conmderable area: ‘at least
a quarter of a square mile. .
" B. Tt is possible to assign an average value and fairly narrow limits of variation .
about this value for the per cent of wear and the toughness of material occurring in a
limestone formation, even though stone of quite widely different character is included
in the formation.2 'This has been proven by samples collected from all parts of
formations up to 500 feet thick, and covering areas up to 50 square miles.

e

1 Great care is always exercised to make the samples for the abrasion test representative of
the deposit being sampled. The height of the guarry face or deposit is first approximately
determined and then equal numbers of pleces are taken from equal parts of the height, Pieces
slightly larger than what is requlred for the abrasion test are secured. TFifty-five such pieces,
constitute a gsample.

ZAverage values and average deviations from these values for results of abrasion and tough-
ness tests on samples collected m the limestone formation occurring in the Montreal district.

. Average % Wear Average Toughness

4 . and : and

Formation, ‘ Average Deviation, Average Deviation.
Beekmantown.. .. o1 o0 v ch e vh 0h e o 3'1440'5 167
Black RIVETr.. vi o0 ve 06 0o o4 00 vs oo or 3°14:0"4 i 8+1°5
Chazy— . . .

(Montreal IS1and) «. v ve ve 20 vu oo os 3°940°1 T+1

(ISle JeSUB) ve va 4o 4o 2o o0 o0 o6 00 as 46405 6415
Trenton.. ee se n . 4°14-0°6 T41°5
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. These limits should define the reliability with which results of abrasion and
Touﬂlmess tests made on samples collected from a quarry in'such limestone formations
will continue to represent the material produced from the quarry as qunrrynw
operations- are extended from year to year.

- SAMPLING AND TESTING OF FIELDSTONE.

Attention has been given during the past year to methods of sampling and testing
fieldstone, and a satisfactory system has been devised.

. Examination of areas in which ficldstone occur, shows that fieldstone deposits
consist of mixtures of boulders of several characteristic rock types, depending on the .
locality. These types are easily recognized by their distinetive lithological character;
and estimates of composition in terms .of these-types can quickly be made on large
quantities of material as it occurs throughout an area. In collecting samples, and
malking tests to secure data for the interpretation of the information on composition
obtained in the field, it has been found best to treat each type of material separately.
Samples of cach type entering into the composition of the deposns of fieldstone
throughout an area, are sampled separately, and at. several points in the area, if the
area is large. From the results of the abrasion tests on these separate types,-it is
found that the per cent of wear of ‘any combination of these types can be caleulated.
Conclusions ean thus be drawn regarding the worth, as road material, of the combina-
tions of types that have been found to make up the deposits in any particular locality
examined. .

I‘xpenments have shown that the per cent of wear.of a mixture of severdl rock
types is a simple function of the per cent of wear of each rock type, and of the propor-
tion expressed in per cent in-which the types are present in the mixture. If the per
cents of wear of the various. types ave expressd by Wi, Wa...... W, and the percentage
of proportions in which they occur in the mixtures by 01, Cz, veee.. Gy, the per cent
of wear of the mixture W, is glven by the formula:—

. . s W= 30w
100
One series of results are suﬂiclent for illustration. (See page 129.)

oot
Lt

SPEOIAL SERIES OF TESTS OF BED-ROCK C‘OLLDCTTD FROM THD QUAR-
' RIES IN THE C‘ITY OoF MONTRBAL

_ Special attention was paid to the samplmg nd testing of rock from the quarries
in the city of Montreal (including Outremont and Cote ‘des Neige). In practically’
every case abrasion samples were collected in duplicate. This was done by securing
in the quarry twice the number of pieces of rock necessary for on test and dividing.
this sample in two in the laboratory by quartering.  In some cases, two single samples
were collected in the quarry over the same.part of the face and kept separate. When
different types of rock occurred in a quarry, duplicate samples to represent such types
were taken. When quarrying operations were being carried on in such a way as to
keep separate the material from groups of beds of limestone or where decided variation
in lithological character occurred in groups of beds in ‘such a way that these beds
could be quarried separately, samples were collected to represent such groups of beds.
Samples were always secured from stock piles. Toughness blocks were secured to
represent ecach type of rock oceurring in a quarry and also to represent each important
lithological phase of such types. The accompanying table gives the results of all
tests made on these samples.



- RESULTS OF TESTS ON SAMPLES COLLECTED FROM QUARRIES IN THE CITY OF MONTREAL.

[

Serial Name and Location of Specific] Water French Remarks T ough-|Hard- Remarks .
No. Quarry. - Gravity|Absorption g%ef about Abrasion Sample. ness. | ness. about Toughness Sample.
of Wear. - -
156 [Spring Grove Ave., rock cut,| 2-72 0-21 2‘_6 15-2 V'ery fine-grained, dark Iimestone. Duplicate '5-6 | 149 Fine-grained, somewhat granular.
-, Outremont. 2-73 0-18 2.7 14-8 smples. - N
161 |Corpération Quarry, Qutremont. 2-68 0-54 2-3 17-4 |Nepheline syenite. Duplicate samples......... 20 {174 (Very ﬁne-gra,med uwniform.
2-67 0-79 25 B 14 | 18-6 |Medium, uneven-grained.
1 - - 17 | 18-6 |Medium-grained.
3-10 0-37 2-3 17-4 {Essexite, dark, non-uniform............... ereanns 19 | 18-6 |Very ﬁne-grs.med
3-16 4 , 0-38 2-1 19-0 | Duplicate samples. : 6 | 17-8 [Coarse-grained,
- 2-77 0-05 3.4 11-8 |Metamorphosed limestone..........ivieneenennnns 5 | 13-8 {Medium to coarse-grained.
) - 2-78 0-04 3-6 11-1 | Duplicate samples. N R
162 |Rockland Ave. rock cut Qutre[ 2-94 0-14 2-1 19-0 |Syenite, fine-grained with basie dike rock. Dupli- 24 | 18-1 Fine-graixfed, dark syenite carrying pyrite.
mont. 2-86 0-15 1-8 22-2 | cate samples. .
246 0-08 3-2 125 |Metamorphosed limestone, dense to fine-grained. 17 | 18-1 |Fine-grained to dense metamorphosed lime-
stone.
2-80 0-11 2.7 14.8 | Duyplicate samples. 15 | 181 |Breccia. Syenite and metamorphosed lime-
N - 3-8 10-5 [Stock pile of crushed stone from cut. stone.
o ] 13-3 iMixed composition. Duplicate samples . - .
155 |Stinson-Reeb Quarry, Qutremont.] 2-94 0-29 1-8 22-2 |Nepheline syenite, fine-grained, contammv pyrite. 30 | 18-4 |Fine-grained, \_Vitﬁ finely divided pyrite.
- R 2-95 0.24 1-8 22-2 | Duplicate samples. ) B
163 |Decelles St. rock cut, Cote de| 3-24 0-16 2-5 16-0 |Essexite, very coarse-grained. "Duplicate sam- 10 | 18-3 |Very coarse-grained.
Neige. 3-24 0-26 2-5 16-0 | ples . -
168-|O. Martineau & Sons, Carridre snd| 2-70 0.07 39 10-3 Trenton limestone, coarse-grained with some shaly 6-7 | 15-2 |Fine to medium-grained, shaly partings. -
Marquette Sts., Montreal N 2-71 0-15 4.5 8.9 | partings. Duplicate samples . B,
271 0-10 4-0 10-0 Lxmestone from south quarry, above building stone 5-6 | 13:7 |Rather coarse-grained, uniform.
2.70 0-15 4.5 9-1 { beds. Duplicate samples.
2-71 0-11 4.0 10-0 [Limestone from building stonebeds. . nveeesaans 2 4-5 | 14-0 |Rather coarse-grained, uniform.
2-70 0-17 4.0 10-0 |Limestone from crushed stone stock pile. Dupli- .
- . . 1 27 _0:17 3-8 10-5 | cate samples.
165 |Stinson-Reeb éuarry, Carridre and| 2-71 |_ 0-00 33 12-1 |Trenton limestone, dense to fine-grained, from upper 6 | 15-6 |Dense.
- | *Chambord Sts., Montreal. bench of quarry. . K
R . 2:71 0-C0 3-9 10-3 me1estone ense to fine-grained, from lower bench 8-9 | 16-9 |Dense to fine-grained. -
of quarry. N : .
R 2-70 0-00 3-5 11-4 [Limestone from crushed stone stocL pile. Dupli- .
. 2-71 0-06 3-4 "11-8 | cate samples. .
167 Jas..Gra.veI Quarry, Carridre and| 2-70 0-28 4.0 10-0 (Trenton limestone, dense to medium-grained, from s-9 | 16-0 Limestone, fine to medium-grained.
.. | Chambord Sts., Montreal. two lower benches of quarry. 9 | 17-4 |Limestone, dense.
2.73 0-97 4-0.| 10-0 |Dike.rock, fine-grained, granular, from bottom of 14 | 13-7 |Dike rock, fine-grained.
Quarry.
2-71 0-20 3-5 11-4 |Limestone from crushed stone stock pile. Dupli- _ -
2.71 0-16 3-1 12-4 | cate samples..
164 |Delorimer Quarry Co., Iberville] 2.71 0.14 3:0 13-3 |Trenton limestone, dense to fine-grained. Oceurs, 7-10 | 16-5 Limestone, very fine-grained. )
: and Masson Sts., Montreal. 2.71 0-20 3-0 13-8"| associated with_stone of d1ﬁerent texture but 7| 15-7 |Limestone, finegrained to dense, shaly
O could be supplied separately. partings.
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RESULTS OF TESTS ON SAMPLES COLLECTED FROM QUARRIES IN THE CITY OF MONTREAL—Con.

. ‘
Serial Name and Location of Water Freneh Remarks {Tough-|Hard- “Remarks
No. uarry. Absorption i(%g'ef . about Abrasion Sample. ‘ ness. | mess. about Toughness Sample.
S of Wear.
; 2-71 0-14 3:7 10-8 |Limestone, medium to coarse-grained. Duplicate 6-7 | 15-4 |Limestone; medium-grained, fossiliferous.
2.7 0-207 3-9 10-3 | _samples collected separately. 4-6 | 14-7 |Limestone, very eoarse-grained.
2.97 0-08 2-1 19-0 |Dike roek from dike crossing the quarry. Duph- 30 1*18-9 [Dike roek, very fine-grained.
2-97 0.12 1-9 21-0 | eate samples. -
.27 0-14 3.7 10-8 |Limestone from crushed stonc stoek pile. Dupli-
. 2:71 “0.14 3-9 10-3 | eate samples. .
154 |Jas. Rogers Quarry, Iberville and 271 0-16 4-1. 9-6 |Trenton limestone, fine to eoarse-grained, fossxlx- 7-7 | 16-2 |Fine-grained, uniform. -
' Masson Sts:, Montreal. 2.7 0-17 4-5 8-9 | ferous. Duplicate samples (separate). _ . 6-8 | 15-4 |Fine to eoarse-grained, fossiliferous.
- ) -5-8 | 15+0 [Fine to medium- g:ramed fossiliferous.
153 _Jas. Rogers Quarry, Iberville and| 2-70 0-52 3-1 12-9 |Trenton lxmestone, dense (banc noir). Duplieate
Masson Sts. (south ofMasson St 2-74 0-28 2-5 | 16-0 | samples. X 11 | 17-2 |Limestone, dense, dark.
Montreal. 4.4 9-1 |Limestone (ba.ncnou‘) from different level. Dupli-| . 8l ..., Limestone, dense, dark.
. 3:9| "10-3 | cate samples. N 7-8 | 17-2 Limestone, dense, dark.
2-70 0-17 34 11-8 |Limestone from erushed stone stoek-pile. Dupli- .
2:71 0-14 3-5 11-4 | cate samples.
. 2.45 1-75 2-8 14-3 [Altered banc rougé from stock pile.
2-57 0-24 2-1 19-1 |Tinguaite (bane rouge). Duplieate 23l 18-2 |Tinguaite, medium-grained.
2-59 0-18 1-9 21-1 | samples. 23 | 19-0 ngualte, fine-grained.
2-59 0-11 2-1 19-1 | inguaite (bane rouge) from crushed storc stock 11 | 18-6 |Tinguaite, medium-grained, showing flow
2-58 0-19 2.2 18-2 | pile. Duplicate samples. A planes.
. \
166 |Morrison Quarry, south of Masson| 2-70 0-49 4-8 8-4 |Trenton limestone (banc noir), dense, f.rom lower| 9-11 ) 14-4 |Limestone, very fine-grained.
St., Montreal. - level. 11-14 | '18-1 |Limestone, dense.
2.7 0-20 3-3 12-1 |Limestone (bane noir), dense, from upper level.
2- ., 0-17 2:0 |* 20-0 |Tinguaite (bane rouge), medium to eoarse-grained. 22 | 18-8 |Tinguaite, medium-grained.
: 2. 0-21 2-3 17-4 _ngualte from stock pile of erushed stone........ 18 | 17-7 [Tinguaite, dense, flinty looking.
159 |Ant. Davids Quarry, south of Mas-|  2- 0-10 2-0 20-0 |Tinguaite (banc rouge).......covvenniivniae. ., 29 | 18-8 |Tinguaite, fine- grmned
- son St., Montreal. - - 0-12 1-9 21-0 {Tinguaite from erushed stone stoek pile.
160 |Fireproof Crushed Stone Co., south 0-17 20 20-0 |Tinguaite (bane rouge).....ocvveveuvnnnn...s e 211 186 Tinguaite, fine-grained.
of Masson St., Montreal. .
157 {Jos. Rhéaume Quarry, Bvd. Rose-|  2-694 0-33 56| ° 7-1 [Trenton limestone, ﬁne to eoarse-grained,, shaly © 7 | 14-8 |Coarse-grained, fossiliferous.
mont, Maisonneuve. partings, south end of lower beneh. G| 15-5 |Fine-grained, shaly partings, fossiliferous.”
0-25 5-3 7-5 {Limestone from centre of lower beneh............. 4-6 | 14-8 |Very coarse-grained, fossiliferous.
0-31 6-6 6-1 {Limestone from north end of lower bench.......... 3-7 | 14-2 |Very fine-grained with some shaly partings.
. 033 4-8 8-7 |Limestone from crushed stome stoek pile. Dupli— 9 | 14-0 |Very fine-grained with some shaly partings.
. - 0-25 4-2 9-5 | eate samples.
158 |Villeray Quarry, - Rosaire and 0-35 3-3 12-1 {Chazy limestone, from upper beds. Dupllcate 9-10 | 15-4 |Fine-grained, uniform.
Boyer Sts., Montreal. 0-2¢4 3-1| "12-9 | samples eollected separately. - 6-9 | 15-4 |Fine-grained, uniform.
0-19 3-2 12-5 |Limestone from lower-5 . of quarry. Mostly| 6-7 | 13-8 |Fine-grained, uniform.
0-23 3-0 13-3 | coarse-grained. “Duplieate samples. . 6-8 | 15-1 |Fine to medium-grained.
0-26 3-0 13-3 |Limestone from crushed stome stoek plle Dupli-
0-35 2-8 14-3 | eate samples.-

*Values given in the table at the end of this report for the quarries in the City of Montreal are the average values of tests on samples col‘ectcd from the roek in place in the quarries.
1Two values for toughness refer to tests made on cylinders cut parallel to and aeross the bedding p]anes
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“TESTS ON FIELDSTOND FROM- MONTREAL DISTRICT QUE ¥
' Type. . Lo ) Per cent Wear
Y1 Igneous rOCK .. L. v eq eu en e ee e ol 4:37 35 ‘Avérage 39 <
. 2. Tréenton limestone ve o3 59 56 ‘ 57
) 3, Iine-grained Potsdam sandstone.. .. .. 2:2 c 21 “or22
. 4. Béekmantown limestone. PN 33 32 ¢ 33
: 7 ' . : Per eent Wear,
‘Mixtures of-— ’ ' - Actual. Caleul'tted
v L 509% type 1, and 50% type 2.. N . AL SR 48
. “ 3., . .80 31
“ 1 “ 4.0 .. 7 . ’. 36 36
“o. 2 . 3., . . .. -2+8 40
“ o2 5 4 [ e 46 T4
B “« 3, “ 4,0 .. . 28 28
259% type 1, 25% type 2, 25% type 3 and 25% type 4 . 37 v 3:8

'l‘he followmg are- the actual results of tests upon fieldstone flom the Montreal
Vaudreml and Cornwall dlstrlcts, collected durlng the season of 1917

-

'_/RESULTS OF TESTS OXN I‘IELDSTO\’E - TYPES.

- ) . ' Montveal District,. Que. c
. ST ’I‘ype Per. cent Wear.

Igneous POCK. . vu od e ee e e e e e e 3°2  (average of 6 tests), ' .-
Coarse Chazy llmestone 50 . ¢ . L -
T'ine-grained Uniform Chazy llmestone 33 “ 2, «
+ Dense Black River limestone, 37 “ 2 “
Beekmantown limestone. e . 33 “ 2 0«
’I‘1ne grained Potsdam sandstone 2°2: ¢ 2 @
Vaudreuil District, Que. .
\'.‘ 3 . .
T, Igneous.. .. vee e e e e e .. 27T (average of 4 tests)
o (Dev1ls Garden) [ N 26 “ % @ -
Beekmarntown limestone.. .. ‘ : 34 ¢ 2
B - Fine-grained Potsdam sandstone ' 2°2 “ 3
' . Cornwall District, Ont. : -
| o Igneous., .. . e e e e e e e s 2*7  (average of 2 tests),
: - oo Black River 11mestone /‘ PN 36 - € 2 ¢ B
C Fine-grained Potsdam sandstone . 23 . 2 “.

' “ R .o

L N .

'TESTING OF GRAVELS. . : ;

Tests have also been made on twenty one samples of gravel collected to 1epresent
the deposits of this material occurring along the Toronto-Montreal Highway from Port,
Hope, Ont., to Napanee, Ont. These tests consist'of complete granulometric analyses,
dete1m1nat1on of the voids; and_abrasion tests on the pebbles contained in the’

material. On account of the bulky nature of such results, they will not be given here.
ScVenteen gravel samples from the neighbourhood of Regina, Sask., were also tested

ot by M. L. Reinecke This work included, besides the abovementioned tests; determina-
tions of the compressive and tensile strength of cement mortars prepared i'rom the -

sand aonstltuent of the gravels . . ¢

'

TESTING OF BALL M'ILL PEBBLES.

I‘1ve samples of pebbles from Gabarus Bay, Oape Breton, N.S., of possible value
as ball mill pebbles, were submitted to the Road Materials Laboratory for test by Dr.
A, O. Hayes, Geologlcal Survey of Canada. These pebbles were tested in the Deval
Abrasion Machine, and compared for wearing quality with commerecial flint pebbles.
Very favourable results were obtalned Details of the expemments will appear 111 tha-
~ . Summary Report of the Geologlcal Survey ) .

2a—9 | : o .
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RESULTS OF TESTS OF BED-ROCK.

Physicajl Properties.

- B

N -

Locality. ' Rock Species. Age of formation. :
- French . . Absorp.
Per cent |.Coef. of | Tough- Hard- Spec. in 1b.
Wear. Wear. ness. | ness. Grav. |percu.ft.
Rideau Lakes, Ontario. .
! M . o o N
SRy S By v eaar e et e e e Diabase, Pre-Cambrian...... 2-3 - 17-4 9. 18-7 3-03 .0
WiSt ihore Opinicon Lake, % mile’ southwest of Chaffey’s|Meta-andesite, “ i T 2.3 17-4 21 17-7 2-84 0-
ocks , .o .
Trenton to Napanee, Ont.
Bleeker’s quarry, north BelIevxlle. e Limestone with shale Trenton .......... 5-0 8-0 8 15-2 2-72 0-2
Point Anne quarry, Point Anne.. ............... . ...... LLmestone, .......... 4-0 ~10-0 6 14-0 2:70 0-4
‘South bank of Salmon nver, 4 miles northwest of Shan- L :
NOnVALle. . e e i “ “ 6-9 5-8 4 13-2 T 2:72 0-5
P. Bergin's quarry, Napanee ............................. “* . “o 4.9, . 8-2 7 155 . 2-71 01
. Two Mountains and southeast Argenteuil,.
. i Que. <l
Two miles east of Rawcliffe, Chatham township.......... Syenite porphyry, Pre-Cambrian...... 2-0 " 20-0 38 19-2 2-70 0-8
Hearst’s quarry, northwest of Lachute Granite gneiss, “ e 2-2 18-2 13 - 18-5 2.75 0-2
Laurentian Granite Co., Brownsburg. . Coarse-gr.-granite, . - “ 4.0 10-0 9 18-8 2.-64 0-5
Argenteuil Granite Co., Brownsbur ...................... “ o : «“ 3-8 10-5 9 18-8 2-64 0-6
Premier Granite and Sand Co St. Canute ......... [, Granite gneiss, . “ 2.3 17-4 12 186 {. .|,
Southeast of LaTrappe, Oka...cooovvveen il Anorthosite, “o 2-6 15-4 13 18-6 2-66 0-5
Bast of St. Benoit. ... ; «“ 6-0 .67 9 ... .. 2-75 0-4
East of St. Benoit........... .|Diabase, , . ? 2:7 14-6 23 18-6 3:02 1 0-9
. Husereaus farm, Ste. Germa cver....|Alnoite, . Palzozoic.... 3-4 11-8 12 +18-2 3-26 0:8
One-half mile north of Ste. Momque .................... - A . . 2-9 13-8 16 17-6 3:15 0-1
Mt. St Alexis,northof Oka........ ... ...... ..., Diabase, . ? L 2-6 154 18 18-2 2-91 0-3
Smith’s quarry, 1 mile southwest of St. Phlhppe .|Liméstone, Chazy .............. 4-4 9-1 1 6 15-7 2-73 03
Binettes qUarry, St. Augustin. ......ee i i Dolomite, - Beekmantown ...... 3-8 10-6 17 15-9 2-80 0-3
Thompson s quarry, north of Belle Rlvlere ............ ...|Dolomite "and’ magn. O 5-3 7-5 20 | -15-8 2.76 0-5
. 11mestone . , ’
Gratton’s quarry 2} miles east of St. Hermas sta.......... “o 2.8 143 S 17 16-7 2-82 0-1
Col. Smith’s quarry, St. Jerusalem roa.d Lachute . |Dolomite L. 3-9 10-3 11 14-5 2.86 0-5
McQuat’s quarry, Lachute...............0 ..o L« “o L. 3-0 13-3 17 17-1 2-79 0-5
Near Ottawa river, Cushing . « “o L. 35 11-4. 13 16-7 2-94 2-0
Fraser's quarry, LACRULE. .o rere v PR “ ) “ L. 3-2 12-5 16 15-9 2-84 0.7
Cote des Anges, Ste. Scholastique. ....................... Calcareous sandstone, ~~ “  ...... 5-9 © 68 1..... J P
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- oo T Soulanges.and Vaudreuil Count'ies. Que.
B . l . BN RN . . [
West of IsIe Cadioux STAHON. .. nve o ie e veetee e, Alnoite............. Palzozoic,. . 4-4 9-2 13| 174 3
= One and one-half miles southeast of St Lazare....,....... Medmng-gr pmk Pre-Cambnan.~ ..... © 36 11-0 §} - 13 , 188 2-
granite . N BN . . )
clo g:ég‘?gey ; quarrsgtCo}ea;gct .......... e, Dolc()mlte, . Beekmantown. e . g‘g ﬂ g i'g ig g ' ?)
s quaIry, Ste. Justine......o.ooiii i oo IS Aot 2 . . . 2
At foot of mountain, 1 mile west of ngaud ............ Granite, Pre-Cambna.n. ceie 246 15-4 18 . 18:7 2
Ste: George range, Rigaud mountain.............. e Syenite porphyry, . ¢ ..., . 2.3 1745 |- 18 -18-9 2-
* Bank of ngaud river, west of Rigaud................ --++|Dolomite,, Beekmantown. . .... ) - 3.4 11-8 15 170 .2
" . Along St. Lawrence River, from Quebec
, ’ boundary to Prescott Ont.. _ N
.glarkds quarry, nort?hofch?mwa;Iﬁ. e Limestone, ) Black R1ver.: ..... . g?s: g‘li . 8 ]ig g %:I;
rien squarry north of Cornwall...................0.0. ST S SN - - 6 £ 16- 2
Empey's quarry, north of Mille Roches.......7........... “ " “ 3-2 125 5 16-4 2.6
. Manson's quarry, north of Mille Roches. s R « o « 3-5 Ji-4 b 2.7
é&vdam S Quarry, wes:hof Starfdgxald = Magn. limestone, Beekmantown gg %gg 1? igg , %;
arren’s quarry northeast of Cardina “ BN . : : .
Fisher’s quarry west of Iroquois. . .o.vvnunn it “ y “-_ 2-7 12-8 9 . 16-5 2.7
: MON'I‘REAL anp N EIGHBOURING A ‘
SLANDS C ' \
’ Islé Perrot. ‘ y ) . .
P . . . : .
Quinland & Robertson quarry, Isle Perrot.......... s Sandstone 3.7 *10-8. 16} - 19-4 )  -2-59
Quarry of Municipality of Isle Perrot..... s « 2-4 . 167 a0 .19-2 [+ . 2-59,
Nap Clermont s quarry, Bord & Plouffe - 4.2 9:-5 | | 5 13-9 27
G. Clermont’s quarry, Laval des Rapides.-..... € C4.2 0. 951 . 9 1546 2.6
- A. Gauthier’s quarry, St. Martin................ ¢ - “« 3-3. 121 -~ »~8F 14-4 - 2.7
- Elie Bigras’ quarry, St. Martin.. oo e L « 45 .8-9 6 | 13-5 2.7
" Daurien Bigras’ quarry, St. Ma.rtm .................. A K “o 4.3 | 9-3 5 13-1 2-6
St. Laurent quarry (main quarry) Cap St. Martm “« .o “ . 56| 7-1 6 1345 26
- 'St. Laurent quarry (south of rd.) Cap, St. Martin.. . “ “ 4-9 82 41 119}, 2-6
- Isaie Desormeaux quarry, Cap St. Martin...... s . « o € -+ 5-8. 6-9 | 4 9:6 2-6
. J. Desormeaux quarry, Cap St. Martin .. . “ “ < 5.1 78 51- 13-8 2-6
TA.L Paquette S quarry Cap St. Martin........ e . « €« 421 95 7 14-3 2-6
o Village Belanger. i v et ii e eaeiaaaans g o “ 5.0 8-0 .6 14-3 2-6
' G. Lecavalier’s quarry, Cate St. Elzéar........o.0.. e ey o« 15-2 7T 7 14-4 1. 2T
- Peniténtiary quarry, St. Vincent de Paul.......... AN . o« 4.2 9.5 6 . 14-8 2.7
H. Archambault’s quarry, St. Vincent de Paul.. . “o LR L 4-3 9-3 | 6 14-2 - 2T
- -Ed. Johcoeur s quarry, St. Vincent de Paul ............... o Trex}ton. 2’{ b P PR 142 . 2";
) [ ‘ . 9.8 6 - 2 (- e
- Gédéon Legris’ quarry, St. Vingent de Pa,ul.......\. ...... .. L . “« N 3-6 11-1 5 149 271
" Gédéon Legris’ farm, St. Vincent de Payl................. Dike Rock, . ,'Palaeozolc ...... ey 2:2 18-2 29 18-5 . 2-8
North Shore R1v1ere de Pra.me, St. Vmcent de Paul...... “r : . reneeeas CL2.40 16-7 14 17-2 2.8
N - - : ‘A . -0
kS . < N - .

R
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" RESUTS

N

OF TESTS OF BED-ROCK—Continued.

Dike Rock, _

- Physical Properties.
Locality. Rock species. Age of formation. - >
. French |. .
- / Per cent | Coef. of | Tough-- | "Hard- Spec.
Wear Wear. ness. ness .Grav.
Ulric Sauriol’s quarry, St. Vincent de Paul............... Limestone, 3.9 10-3 7 15-3 2.70 0-1
Felix Labelle quarry; St.. Francois de Salles............... | “o 4-4 9.1 . 6 14-6 9.70 0-4
J. O. Labelle & Co.; quarry, St. Frangois de Salles:....... « 3-5 11-4 7 14.5 2.79 0-8
Montreal Concrete Works quarry, St. Francois de Salles. . “ 3-6 11-1 ] 7 14-7 2.79 0-5
Kennedy Construction Co. quarry, St. Francois de Salles.. “ 3-9 10-3 8 14.8 2.71 0-4
Alphonse Couvette quarry, Ste. Dorothée.............. el “ 3-6 11.1 16 17-4 273 0-4
Camille Laurin’s quarry, Ste. Dorothée....... Dike Rock, 2-0 20-0- 18 18-0 9.83 0.8
T. Gauthier’s quarry, Ste. Dorothée........... e Magn. limestone, -Beekmantown...... 3-3 12-1 11 15-8 2.76 1.3
' o Isle Bizard.- i
J. D. Théoret’s quarry, Isle Bizard....................... Limestone, Chazy....covevennnn 3-9 10-3 6 14-4 9.69 0-4
Montreal Island.

A. H. Maher’s quarry, Ste. Anne de Bellevue............. Magn. limestone, Beekmantown...... 3-1 12-9 14 16-8 2.80 0-4
H. Morgan's quarry, Senneville.................ooi . O “ ) “e L 4-2 .9-5 8 16-0 2.70 1.4
Hon. J. L. Perron's quarry, Beaconsfield.................. “ “ I U 26 -~ 15.4 26 17-8 2-74 1-1
. “« “ L 2-4 16-7 28 16-6 2-73 1-4

Charlebois & Chetagne’s quarry, Pointe Claire.. ... <.....{Limestone, Black River.......: -2-3 17-4 7 16-3. 2.70 0-2
G.T.R. quarry, Pointe Claire............................ “ U 3-2 125 4 ... 2-70 0-5
Gédéon Meloche’s quarry, Pointe Claire........ e “ “o 3-1 12-9 6 15-4 2.69 0-3.
: ) “« 2-8 14-3 7 17-2 2.71 0-2
Quarry of Messrs. Lavigne & La Framboise, Ste. Genevieve “ Chazy...... 3-9 10-3 .6 13-7 2.68 0-5
Adénai St. Denis’ quarry, Ste. Genevigve........ A “ « 3.7 710-8 5 14-9 2-69 0-8
0. Laniel’s quarry, Ste. Geneviéve...................o... “ L. 3-8( . 10-5 7 16-1 2-70 0-8
E. Lecavalier’s quarry, Cartierville. . .. “ . G 3-9 10-3 71 14-9 2.70 0-2
H. Cousineau’s quarry, Cartierville.............. “ , “ 3-8 10-5 7 14-9 2.79 0-5
Quarry of Messrs. Carritre & Deguire, St. Laurent. e «“ o 3-9 10-3 7 150 273 0-8
-J. Rhéaume’s quarry, Bordeaux...............ooeivinn... “ “« .41 9.8 6 13:9 270 0-7
0. Martineau & Fils quarry, Céte St. Michel..... ... .. i “o 39 10-3 6 13-9 2-70 0-2
J. Dejardin’s quarry, Riviere de Prairie - “ . Trenton............. 5:6 |. 71 6 13-6 2-69 0-5

- Quinlan & Robertson quarry, Cote St. Michel.. ... e L« e 3.5 11-4 6 14:7 2.70 0-1
: . Dike Rock, Palmozoic.......... T 244 16-7, 18 17-3 2-78 0-6

Quarry of Municipality of Montreal East, Montreal........ Limestone, Black River........ " 37 ©10-8 9 14-7 2-69 0-5
. : Palzozoic. ......... 2-4 <16-7 28 18-0 2-94 1-6
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Outremont Céte des Neiges, Czty of |- ) - » . 7
Monireal. e g . o B
N . N . . ' . : . . @«
Spring Grove Ave. cut, Outremont............. s leestone, . Trenton............ 27 14-8 6 14-9 2:72 ‘0.2 o)
Corporation quarry, Qutremont. .........coooiiaea.. .. - |Nepheline syenite, ' Palaozom ...... . 2.4 16-7 L 17 -18-2 2-68- 0-7 >
Lo . . Syenite & Essexite,  “ .. ........ R 2.2 ‘18-2 12 18-2 3-10 0-4 >
X b Metamorphosed L. ) . - ) . . T
‘L . . . . |Limestone, ' Lo 35 11-4 5 13-8. 2-77 © 01
Rockland Ave. cut, Qutremont........... e _..|Dike Rock, ’ . e A 2.0 20-0 24 18-1 2-90 0-2 >
. : : ' "7 [Metamorphosed o N | : . . R
- E ‘ . |Limestone and S ' ¢ ’ < N
: . . . , o Breccias, . « e PO ; 3-0 . 13-3 17 18-1 2-80 0-1
Stinson Reebe quarry, Outremont............. e i.|Nepheline syenit‘e, “ 1-8 1 -22.2 30 18-4 2-94 0-3 g )
.Decelles St., Cote des Neiges......cooeetieernivnenennans Essexite, e N 2-5 16-0 10 18-3 3-24 0.2 = 7
O. Martineau & Sons, Carrisre & Ma.rquette Sts., Montreal.|Limestore, * Trenton...... O 424 9-5 5 14.3 2-71 01 N
Stﬁson, Reebe Co. qua.rry, Carrigre & Chambord Sts. W - e e, - .36 11-1 8 16-2 2-71 .00 '
- ontreal. . : R . N
Jos. Gravel’Qua.rry Carnere&Chambord Sts., Montreal. “ o [ 4-0 10-0 9 16-7 2.70 0:3
Dike.Rock, . Palaozom' ..... S 4-0 10-0 | 14 15-8 2-73 | 1-0 o
Delorimer quarry Co., Iberville & Masson Sts., Montreal. | {Limestone, ' Trenton.......... v 3-4 | 11-8- 5 156 | - 2:71 0-2 o
Jas: Roger s qua.rry Iberv111e and Masson St., Montreal. |\ Dike Rock, Palzozoic. ......... 2-0 20-0 30 --18-9 . 2297 ©o00-1 - &
Limestone, Trenton: . 4.3 9.3 | 7 '15-7 2-71 0-2. N =8
Jos Rhéaume s, quarry, Bld. Rosemount, Maisonneuve. . « “ 5-8 6-9 6 14-8 - 270 037 R
ger's quarry, Iberville & Ma.sson Sts (south  of “ o ‘L . 3-7 10-8 9 17-2| . 270 0-3 . M
Masson St.), Montreal. ) Tingual)te (banc Palzozoic.......... 2.0 20-0 19 18-6 2-58 |- 0.2 . ISV
. rouge : . . ’ ‘ . ]
C s . . Co . |{Metamorphosed . « 2-8 14:3 | e e =
Limestone. . : ’ . ’ L R
. Morrison’ s quarry, south of Masson St., Montreal......... Limestone, Trenton............. 4.0 10-0 11 16-0. .2-70 0-4 g
‘ Tinguaite, . Palzozoic.... ...:.. 2-0 20-0 20 © 18-5 2-59 0-2 <.
Ant..David’s quarry, south of Masson St., Montreal ...... « i . 2-0 2000 - 29 - 18-8 2-58 .01 , g
Fgfprooi 1Crushed Stone quarry, south of Masson St.,| .« : L 20 | 20-0 21 . 18-6 2-58 . 0-2
ontrea. : N . .-
Vllleray quarry, Rosaire & Boyer St Montreal........... Limestone, , Chazy..... e [N 3-1 12-9 8 15-0 2741 - " 70-3
- N ‘
. . N ' ) ~ N
R X .
‘ . 8
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‘

DIVISION OF CHEMISTRY.
F. G. WAxT C’hwf of wawn

The chelmml laboratory has been kept constantly engaged during the yoar, and
the usual wide variety of samples has been attended to. The whole time of one
assistant, and part of that of aunother has been devoted to the examination and
analysis of war materials. This, it Lias been felt, is our paramount duty at the
present moment, aud, as a result, someé departmental work has beeu held back for a
longer period than was customary.

The detail work done during the ycar may be conveniently tabulated as follows :—

1. Assavs ror Gonp, SILVER, AND PLATINU\[ Three hundred and four samples, dis-
tributed as follows, from:—

' Alberta. 3 samples,

British Columbn 20 “
New Brunswick, 2’ “ N
NOVA SCOtIA. + v vo vr ve v os 14 “
ONtarion. v. vv vv vo vv en on wn 70 “

o709 “
and 186 = ¢

Quebec.. ..o o0 vh e vl e ae Ll

of which no information as to locality was available.

2. Avvoys: Right samples. These comprised brass, 8; bronze, 8; typemetal, 1;
" and-nickel, crude, 1 : , ‘ o
3. Axmivony  Ores: Twenty-two samples. All from undesignated localities in
" British Columbia. ) ' 2 ' . '
. 4. BumpiNa StoNes: Fifty-two samples from the undermentioned localities in
British Columbia; all collected by Dr. W. A. Parks:—

(@) Ten Cretaceous sandstones, e:\fmnned to ascertain the mature and gquantity
of the cementing material in eacl, from+ Denman island, Gabriola island, Hornby.
igland, 2 samples; qune island, buff; Newecastle island, Salt Spnn« island, Saturna
1sland 2 samples, buff, and blue; Jack Point, Nanaimo.

(b) Twelve granites—in each of which the sulphur content was determmed——
from Agassiz, Granite island, Hardy island, Kamloops lake, Nelson, Nelson west of
Nelson island, Okanagan lake, 2 samples—red and blue; Rosfland (monzonite),
Smith island, Tyee.

(c) Two voleanic rocks—sulphur content only determmed——from Dease lake, -
near Kamlogps, B.C.; Haddington island. '

(a) El“‘ht marbles—complete analysis—from: Grant Brook, 2 samp]es red and
wlnte Kaslo, 1 sample, white; Marble Head, 2 samples, grey and white; Nootka sound,

samples, grey and white; Texada island, 1 sample, white,

_ b Coppnn OrEs: Torty five samples, distributed as follows —

i. Nova Scotia: Thirteen samples from:— S
a. Sterling zinc-copper -deposit, Cape Breton co.’
b. Dunbrack argentiferous galena prospect in Musquodoboxt area, Hah-
fax co. ‘
ii. Ontario: Ten samplea, from —
‘a. Algoma, mining location W.R. 92, timber berth No. 138, mnear -
Whiskey lake, townslup 188. ’
b. Hastings, 5. samples from lot 14, con, IX of Hungerford tp.
¢. Kenora, 8 samples from unsurveyed terrltory, near English station,
C.P.R.
d. Sudbury, lot 1, con. VII, of Lorne township.
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y 11n British C'olumbm One sample from R1thet’s farm, near Vlctorla
1v Northwest Termtomes -Four samiples from. Bathurst 1nlet ’
A Undesignated localities: . Seventeéen . samples,
. 6. I‘ERROSILICON Several samples have been submitted to complete analys1s
7 GLAss ‘Sawp:  One sample of ' crushed white sandstone from lot 6, con. I
N epean townsh1p, Ottawa front, Carleton co., Onfario. X
‘8. Graparre: Four samples from the Globe Graphite 003 property, s1tuated
on.lot 20, con. VI, of North Elmsley, TLanark co., Ontario. : ,
9. IRON ORES Twelve samples, as follows, from —

i. Ontario: TFour samples of hematite, with’ some magnetlte, from the '

Fort Wllham dlstr1cb—prec1se loeality not stated. .

- ii. Quebec: Two _samples of limonite, bog iron 01e—one from Bolton

township, Brome county, -and one from Weir, Argenteuil county.
. ~iii. British Columbia: One sample of limonite, from a pomt half a mile
north of Alta Lake stat1on, on’ the P.G.E. Ry.
10. -IDENTIFICATIONS : - i
Under this heading may . be grouped 178 samples of various’ k1nds, Wh1ch were

submitted for’ de;cermmahon of species, or -other ftting deseription, Nore are ‘of

special interest except to the person to whom they belonged, hence .are not- ‘scheduled

- .for special mention. In all’cases the results have been- communlcated to the sender.”

. 11. Leap Orzs: Nineteen samples, as follows :—
i. Nova Scotia: Thirteen samples.
a. Cape Breton county, Sterling zine- copper deposlts 10.

e : b. Halifax ~county, Dunbrack argentiferous galena’ prospect, Mus-

quodoboit area, 8 samples o
_ Ontamo One sample, - ' .
R ]E[astmgs county, lot 26, con. (%) of Madoc townshlp and
{dii. Unstated localities: Five samples, .
12, Lavusionrs, "DoLoyiTes, and MAGNESITES. 105 samples.
1. Quebec: Eighty samples: - -

~a. Argenteuil county, 74 specnnens of dolomltes and calcareous mag— .

nesites from exposures on lot 15, on ranges IX, X, and- XI of
Grenville township.
'b. Eskimo igland—Gulf of St. Lawrence—3 samples
¢.* Chazles 1sland—Hu(lson stra1ts——3 samples Cos
ii. Ontario: One sample: '
Carleton county, 16t 22, con. X]I of I‘1tzroy townsh1p, from the O N
7 -~ Ry. cutting. i -
iii. Alberta: .Two samples—both -from the immediate vielnity of Fort
McMurray—one from ‘what is locally known as Paul Miller’s ledge on
' " ‘the river, and one from an e:iposure between the H. B Co 8 store and
Horse creek. , - . N
‘iv.. British Columbia: D1ght samples '
+ Tocalities shown_under heading “Building Stones.”
2 Unspecified localities: ~ Tourteen samples. .
'13. Mancanese Ores: Five samples: » - '
/ 1. Nowa Scotia: g

" Lunenburg . countj, a supposedly mangamferous blo’mte from - the -

granite at New Ross.
ii. Bmtzsh Columbia: Three specimens ‘from the vxelmty of Poplar
. iii. One specimen, the locality of occurrence of whxch was no’v stated
- 14, MovvsprNuM ORES and CONCDNTRATES . ‘
36 samples— ’ o

i. Thlrty samples of concentrates were analysed for the 01e Concentramon

" plant. . o

r -
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ii. Two samples of ore from a deposit at Mount St. Patrick, Renfrew county,
Ontario.
. Four from undesignated localities have been submitted to partial analy-
sis during the year.
15. Nrckern ORES AND METAL,
Eight samples—
These were from the following localities:— -
i. Ontario: Carleton county, lot (%), con. (?), Fitzroy township.

Kenora distriet, vicinity of English station, C.P.R. (2 samples).

Kenora district, Stanton property, near Vermilion bay.

Thunder Bay district, vicinity of Jellicoe station.

ii: British Columbia: Rithet’s farm, near Victoria.
iil. Onc specimen of shot nickel (metallic),
iv. One specimen, locality not stated.
16. Rocks axp Minerars: Thirty-two samples, as follows:—
1 P; ince Ldward Island: Supposed glass sand from near Charlottetown.
()ncbec - Colerainite, crystalline, from the old Standard mine, Bhek
Lake, Megantic co.
Colerainite, amorphous, from the old Standard mine, Black
Lake, Megantic co.
Massive serpentine, from the Carr mine, Ooler’une Megantic co.
Stichtite, white, from the Lambly mine,.Coleraine, Megantic co.
Clastic rocks—undesignated—four samples from the Grenville
series, from the headwaters of the Opawika river, in
northern Quebec. .
iii. Ont(mo S"llldStOHe, from ridge of Grenville quartzite, situated on lots
15 and 16, con. I of Elizabethtown, Leeds co., Ontario.
Moulding sand from Leeds co. (vicinity of Brockvil]e).
Celestite, partial analys1s, from lot 7%, con ‘X, of Bagot,
Renfrew co. E
iv.. Manitoba: Eight samples of clays and s011 as follows :—
Subsoil of the Red River valley, vicinity of Winnipeg, 2
samples.

" Niobrara shale, mlddle beds, N % sec. 85, 2, 6, W. of 1st
meridian, Deadhorse villey, west - of Morden, No. & of
sectwn

\Tlobrqra shale, base of upper beds NE 1 sec. 34 2, 6, W of
1st;, No..3 of section. .
R Chalk’ buff weathering beds of upper.Niobrara, Deadhorse
valley, N. 3 sec. 28, 2, 6, W. of 1st, No. 6 of section.
White bands in the black and white beds at the base of the
Pierre, Pembina valley, sec. 22, 1, 8, No. 7 of section.
Black band in the black and white beds at the base of the
Pierre, Pémbina valley, sec. 22, 1, 8, W. of 1st.
< Millwood shale, N. 3 sec. 29, 1, 5. Face of esearpment in
southern part of field. ‘
v. Saskatchewan: Six clays from:—
. : . ~ Eastend, .secs. 5 and 6, township 7 range 21 west of 8rd.
. : metidian (4 samples)
Eastend sec. 25, township 6, range 21 west of 3rd. meri-
dian. .
VVlllows, sec. 12, township 8, range 29, west of 3rd. meri-
“dian (2 Sf\mples)

v
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e L I‘lve siliceous rocks from vicinity of A1msk lake, and” ol
. " glass .sand—a. ‘war materlal —from_an undeﬁned
) locality.
1. SANDSTONLS FOR STRUCTURAL PURP()SDS (See under Bulldmg Stones)
- 18. STEEL: Thlrty -one samples. R
19. SULPHUR-BEARING ORes: Four samples—all from Ontarlo —
One from the Stanton property, Vermilion bay, Kenora (hsti‘lct
_Two from unspgeified localities in Fitzroy townshlp, C‘arleton co., and
One from Nickel lake, Rainy River district.
: 20 WATERS AND Brines: Sixteen samples, from —
i, Nova Scotia:. Three samples:— .
‘Stake Road: from a drill hole 70 feet in depth .
) * Inverness mine, Inverness, 2 samples of acid mine waters.
ii- Saskatchewdn, 12 samples: one from each, of the fo]lowmn’ localltles,
-all_colleated by Mr. J. Stansfield:— .
.SW. 17, 16, 20, W. of 2nd. - “
NW. 26, 16, 21, W. of 2nd.
SE. 89,.15, 21, W. of 2nd.
' SE. 12, 24, 30, W. of 2nd. :
. NE. 33,°16; 9, W. of 2nd., flowing well, 8 . S]] of Reglna
SW. 30 13, 18, W. of 2nd owner, Zimmer,
NE. 31, 14, 17, W. of 2nd., owner, Reich,
NE. 11, 7, 18, W. of 2nd,,,. owner, Glen Topham.
_NW. 14, 4, 11, W. of 2nd., owner, . F. Beyer. ‘
" ‘Rouleau, town supply, from two wells pumped simultanéously.
* Holbrite,  town supply. .
. Sedley, town supply, from a Bd-foot well at south end of rmk
(iii. Alberta, one (briney from No. 1 well of the Peace Rlver 0il Co., on_
Peace r1ver ' .

y
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REPORT OF THE DIVISION OF MINERAL RESOURCES. AND S’l“ATISTICS.
Joux MceLrisi, Ghch of Division.

During 1917, thxs Division has, as usual, been occupied with the duties involved
in the collection of statistics and records respecting the mining and metallurgical
industries of Cﬂnadn, -and. the preparation of Annual Reports on mineral produc-
tion, ete. '

During the past two years, the amount of work has been conslderab]y mereased
throngh the collection of mopnthly statistics of production of pig-iron, steel and coal;
this monthly " collection having been extended during 1917, to cover asbestos and
pyrites, ' -

L, . _ -
COLLECTION OF STATISTICS, AND PREPARATION OF I‘(EPORTSJ ETC, »

btntlstlcs of pmduetlon are collected by correspondence from some 3 .)00 smelter,
‘mine and quarry roperators, throughout the Dominion. These inquiries ‘are -supple-
mented by the collection of records of ore and mineral shipments from railway
companies; ore receipts by smelting companies both in Canada and in the United
States; and other data havmg a direct bearing on mineral produetlon, or on mineral:
vonsnmptlon.

The period covered by the statistical record is the calendar year; ,and for many
years it has been found possible to complete a preliminary report on the miperal
production of Canada which has been sent to press during the last week in February,
and distributed during the first week in March. .

_The collection of monthly production records for ecoal, _iron, steel and certain
other metals, has permitted much earlier estimates to be completed, so that on the
first of January, 1917, there had already been given to the public a close estimate of the
production of iron, steel, coal, nickel and other metals, during 1916; while before the
end of December, 1917 similar estimates for 1917 had already  been completed and
made public.

In the completion of the final reports on miteral production during the calendar
year 1916, Mr. A. Buisson has compiled the statistics with respect to metals and

- metallic ores, and has prepared the text of the chapters on gold, copper, lead, nickel,
silver, zinc and other - miscellaneous metals.. Fle has also compiled the ¢ List of
Metal Mines and Smelters.”

-Mr. Casey has, as usual, compiled all the statistics of the produetlon of non-
“metalliferous products and structural materials, ‘as well as the record of imports of
_mineral produets, and has prepared for publication the various ¢ List of Mine and

Quarry Operators "—with the exception of the “ Metal. Mines List”.

The following reports and lists were completed durmg the year, and sent to press

on the dAtes indicated :—

B

- 'chm t8—

Preliminary Report on the Mineral Production of Canada, dulxng. the c'llend'lr year 1916——,
February 28, 1917, .

The Production of Iron and Steel in Canada, during the calendar year 1916—June 16, 1917,

The Production of Coal and Coke in Canada, during the caléndar year 1916—July 20, 1917.

The Production of Cement, Lime, Clay Products, and other Structural Materials, during the‘
calendar year 1916—August 18, 1917.

The Production of Copper, Gold, Le'}.d Nickel, Silver, Zinc, and other Metals in Cam.da,
during the calendar year 19i6—August 28, 1917.

Annual Report on the Mineral Production in’ Cam.da during the calendar year 1916—October
27, 19117,

-~ .

* - ~
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-'. Lists of Mine Opemtors—- 1 L ’

‘s List of Coal Mine Opéerators-in Canada August 22, 1817, -
List of Mines in Canada (other than Meta,l Mmes, Coal Mmes, Stone Quarries, C]ay Plants,

.. .ete.), September 5 ,1917.
. . List of Cement Millg and of Sand-Lnne Brlck Plants, September 14, 1917, -
! - List of Manufacturers of Clay Products, September 14, 1917. .. )
o " List of Manufacturers of Lime in Canada, September 14 1917, . ., o
, "List of Stone Quarry. Operators,; September 20, 1917, : :
L7 1D Listof Operators of -Sand and-Gravel Plts, September 21, 1917

. Special Bulletins, or Press Nolices— : . L
- Iron and Steel in Canada (Revised Statlstlce) 1916 " - . ,
. , JIron and Steel in Carada, 1917, January to March,, T
g S + . TIron and Steel in Canada, 1917, January to June, T
‘ ' . Iron and Steel in Canada, 1917, January to September. . N
’ Coal and Coké inACanada, 1916 (Revised Statistics).’ , ) )
Coal and Coke in ‘Canada, 1917, January to March,- s ) .
* Coal and Coke in Canada ,1917, January to June, . C oo
Monthly Production of C‘oa] by. Provinces, 1917, January to October . .
‘ Asbestos in Canada, 1916 and first six months of 1917 -

. ) In addxtmn to the preparatlon of reports, lists of operators, and, specxal bulletins,”
. . 'much time is' devoted to -the. preparation of Meémoranda respecting mineral production .
"+ and consumption, mineral resotirces, tc., for the information ,of correspondents, and
for other Government departments.

, Durmg 1917, special inquiries were undertaken w1th regard to~ the productlon of
pyntes ore and of sulphumc aéid, f6r the information of the Munition. Resources Com-
mission. ~We were able, in September, to furnish a complete record of, pyrites ship-
ments for the first eight months of the year, together with a close estimate of the total
shipments for -the calendar year, showing the sulphur contents, and the quantities -
‘exported to Unlted States. In respect to sulphuric acid, no record of Oanadlan pro-
_duction had hitheito .been avallable ‘A complete record was obtained, covermg pro--
duetion durmg each of the ﬁve‘yeals to the end of"' 1916 and durlng the first six months .
of 1917 . . ; ) R

T COLLECTION OF MONTHLY STATISTIOS." - '

The collectlon of monthly statlstlcs of production of irén and steel, and coal
which was begun in 1916, and to .which reference was made in my summary report o
of last year, was continued i greater detail during 1917, At first, the collection was
undertaken qna1te11y, but in the case of coal—at the request of the Fuel Controller—
‘this was exterided to an actual monthly collection. ' The tabulated regults of these
monthly records have been furnlshed to the public in' the specml bulletin and press
notlces alreddy listed. o, ; o A

" _co- OPERATION WITH CENSUS AND STATISTICS OFFICE IN COLLECTION OF MINERAL PRODUCTION
T e - 7 ' STATISTICS FOR- 1917, -

The Census and Statistics Office of the Department of Trade and Oommerce hav-

" ing undertaken to collect a comp1ehen51ve annual ecensus of productlon and industry, -
approached this department with a view to securing our co-operation in the collection -
of the mineral production records which would’ otherw1se have, been duphcated by
- that office. ,

-~ As a result of thé method of co- operatmn agreed upon, the Oensus "Office will _
accept the records of mineral productlon as collected by the Department of Mines; the

;census respecting capital, labour, cost of materials: used, power used, .etc., being col-
lected directly by the Census Office. To attain this end, the following notice has been

.sent out with each of our schedules for thc collectlon of 1917 statlstlcs of p10duct10n —

H

’
, NoTICH, ” -

\

./ An Industrlal Census, mclu’dmg mining and allied interests, ig being taken by the Census and

Statistics Office as.for 1917. By arrangement with the Department of Mines, the record of

MINING PRODUCTION. collected by the latter as for 1917 will be accepted as a part. of this
LT P ! o N . ! : ° B IR
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Census, the forms employed in this connection having been approved by Order in Council, and
the chief of the Division of Mineral Resources and Statistics having been appointed for this pur-
pose an agent of the Census, under Clauses 9 and. ¢ of the Census and Statistics Act vespectively.
The object of this 'umngement is to avoid duplieation of. dinquiries and consequent trouble to
operators.

P

" ROBERT H. COATS, ' JoyN McLEisH,
Dominion Statistician, : A Chucf of the Division of Mineral
and Controller of Census. . Resources and Statistics.
Department of Trade and Commerce. Department of Mines,
. R ]\II\*ERAL RESOURCES RECORDS.

In my ﬁrst Summary Report on taking clmrvfe of this Division in 1908, T described
the “Card Index to Mineral Ocourrences”; ; the “Mineral Occurrence Record Fyle”;
and the “(‘hppmw System for mining mformﬂtlon”, that had already been eatabhshed
as part of the organization of the Mineral Statistics and Mines Division of the
Geological Survey. -

This indexing and fyhnfr has been contnxucd in the Division of Mineral
Resources and Statistics only in so far as our very “limited staff would permit. In
order that the Division may carry out more completely the function “to collect and
preserve ‘all available records of mines and mining works in ‘Canada?”, it wwill be
_necessary to provide a special staff for the purpose, and bring the Division into the
closest possible co-operation with the economie field work of the whole Department.
and to providc that all field officers shall turn in to this Mineral Resources Record
Office, copies of all data collected respectuw mineral resources. : l

The incomplete fyles already available in this Division, have been of the utmosﬂ
value to the members of the Mines Branch staff in planning their field work. '

] .
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oo . H. E BaINE, Ohwf Dmughtsmcm.

: Twenty—elght maps were compiled durmg the year, and dehvered to the Govem-
o . mént Printing Bureau ; also 184 mechanical drawings, sketch maps, and charts .were -

executed, to accompany the various reports of the Branch. - o
The followmg is a list of maps prepared and pubhshed durmg‘ the calendar year

1917:—

P 7 434,

e 438,

.. - 439,
441,

442,

. '/' . . 443.
To444

. Fig.

Fig.
Fig. ¢

459,
"L 460,

TS R

462,
o - 468,
- 464,

. - .. . : o

Coal fields of New Brunswick and Nova Scotia, .-
Magnetometric map, ‘Western Steel Tron Cla,lm, Secha.rt Va,ncouver Isla.nd B. C
Magnetornifétric ma,p, Baldwin mine, Hull tp., Que.

‘Magnetometric map,’ Wllbur mine, La.va,nt/tp Lanark county, Ont, ' ..
'Ma,gnetométric map, Iron Crown élaim, Nimpkish river, Va.ncouver Isla,nd B C
Magnetometric map, Bristol mine; Pontiac county, Que, - ’ s

. Magnetometnc map, Northeast Arm Iron range, Nlplssmg dxstrlct Ont

1 Ma.p, Southwestern British Columbm, showing locatmn of chief qua.rrles and outcrOps(
“ Building Stones of’ Canada, R

2; Map, BEastern British Columbia, showmg location of Chlef qua;rries ‘dnd outcrops,
“ Building Stones of Canada.”

3, Ma.p, Prince Rupert district, showmg location of chief quarries and outcrops “‘Bulld-
ing Stones of Canada.” - ,

Moose Creelt Peat Bog, Prestott, Russell and Stormont countles, Ontarlo
“Westmeath Peat Bog, Renfrew county, Ont,

Meath Peat Bog, Renfrew -counfy, Ont.

FFarnham Peat Bog, MlSSlSquOl and Iberv;lle counties, Que.

Canrobert Peat Bog, Rouville county, Que, T . . .
"Napierville Teat Bog, Napierville county, Que. * - ’ -

468, Geological mayp, Southern Saskatchewan, to accompany report on “ Clay Resources of

469. .

Not

Southern Sa.ska.tchewa.n ”

Cypress Hill sheet, to a,ccompany report on “ Cla.y Resources of Southern Sa,ska,tche-
- wan.”

published— .
Magnetometrlc map, Huron Mountain. mine, Nlpxssmg district, Ont,
Magnetometric.-map, lot 7a, range. VI, Leeds tp!, Que,

Magnetometric’ map, Matawin Iron Range, claims 491R, 492R, 494R and 478R Thunder
Bay district, Ont. ,

Magnetometric map, Ma.loney mine, Marmora tp., Hastings county, Ont,

Map, Bog Iron Ore Deposits, Vancouver Island, B.C. °*

Geological map, McPherson mine, 'Ba,ra,chois, Ca.pe Breton county, N.8.

Geological map, Ingram sheet, Cape Breton county, N.S. ' )
Geoﬁogical map, Arisalg sheet, Antigonish county, N.S. . -
Geological map, showing distribution of iron ore occurrences in Cape Breton.

' . . -
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REPORT COVERING THE OPERATIONS OF THE DOMINION OF CANADA
ASSAY OFFICE, VANCOUVER BC., DURING THE" YEAR ENDING

DECEMBER 31, 1917 4
I
REPORT OF THE MANAGER, G. I\IIDDLETON

~

I‘ollowmg is a report covering , the operatlons of the Dominion of Canada Assay
Office, Vancouver, B.C., for the calendar year ending December 31, 1917, aecompanied
by statements showing Assnyers and Melters’ supplies on hand. -

The business of the office had outgrown the capacity of our bullion balances, and- a.
new balance with -a capacity of 5,000 ounces in each pan, sensibility 0-005 ounces;
5-foot bronze .beam of special desrgn, with steel bearings, was installed. last April,
together with a new set-of brass truncated troy weights, 500 ounces down to -001
ounce and 10 additional 500 -ounce brass truncated troy welg‘hts, which are a pro-
nounced acquisition to ouf equrpment

* The eléctric protectlon of our vault was thoroughly overlxauled last October, and
the lining and wiring of the inside of vault rencwed.

-~ When the market where the local manufacturing jewellers and manufacturers of

dental supplies formerly purchased gold was closed to them last fall, this office was
requested to sell gold for manufacturing purposes. On November 21 authority was
received to comply with the request, provided a declaration is furnished in each
instance that the gold is to be -used only for manufacturing purposes in Canada.
Sales are now being made regularly, and the arrangement is much appreciated by the
manufacturers. Disbursements and reccipts for the purchase and.sale of the gold
are embodied in the statement under the heading ““ Disbursements and Réceipts, ete.,”
in this report.

There were 1,583 deposits of ‘old bullion 1ece1ved melted, assayed and purchflsed
and before disposing of same the bars weighing under 500 ounces each were assembled
' and melted into large bars, which were also assayed. A-total of 1,800 meltings and
1,800 assays was requlred in connexion with the purclmse and disposal of the bullion.
' All assdys were run in quadruplicate. Two hundred and ﬁi‘ty ounces’ of quartation

silver were manufactured, and punched into dl&cs ranging .in weight from 25 to 750
mg.; 15,000 cupels of different sizes were also mmufactured and 445 pouuds of slag
treated, and the values contained in same recovered.
" -The aggregate weight of the gold bullion deposits: before melting was 191,626-04
troy. ounces, and after meltmg 187,884 .48 troy ounces; showing a loss in melting of
1-9525 per cent. The loss in weight by assqymg was 30 44 troy ounces, making the
weight of bullion after melting and assaying 187,854-04 troy ounees, the average
fineness of same being ~ 8353 gold and -127 silver.

The net value of the gold and silver contained in deposxts was $3,257,220.71, and
was received from the following sources:—

-



Py v e oy

g . SUMMARY REPORT - . 143
. SESSIONAL PAPER Nov 26a :
' e e ~ T . . L -
< . 2 . Weight (Troy ozs.) )
) Number s ~ ’ :
E Source. -of - Net Value. . -
, . Deposits.; . . . .
R S0 Before After
- ) Meltihg’." " Melting.
'_Bnmsh Columbia. ... . e i ool easl 0838|109, 065-17] 81,904,844-50
. Yukon Territory.- L b m T a8aas 78,0003 L 262, 207- 27
 Alaska, s gl 0 8g] T 16804
o 1,583‘ 191,626-04) 187, 85448 83, 27,2201

Fa

4_ Unexpended balance “ Letters ‘of Credxt " Jan-
uary’l, 1917, .. .h ... WY a. Do .. .. $ 374,648 B9

Credits estabhshed .. et 3,200,000 00
Balance written off at close of ﬂscal ‘year, - - -

- March 31, 1917. .o
stbursements .. : ‘e .

TUnexpended balance K Lett'ers sf Credlt "T
ember 31 191’( P R

' ChDDITS AND DISBURSDMENTS FOR THE PURCHASE or GOLD BULLION

‘$ 161,749° 79
"3,267,320 71°

155,678 09

R - o '_" ' $'3;574,648'5'9

$3,674,648 59

3 - - N
- i

/

DISBURSDMDNTS AND RECEIPTS FOR THE PURCHASE AND SALI OF GOLD BULLION
’ AND DIFI‘DRDNCE BDTWEEN AMOUNTS PAID AND. RDCDIVDD FOR SAVID

Value of bullion on hand, January 1, 1917:. .. $- 3, 082 87
stbursements for the purchase of biillion dur-
' " ing year ending December 31 1917.. .. .. 3,257,220 71
‘Proceeds from sale of bullion.. ... ) . Ceeree
Value of bullion ‘on hand, December 31 1917. ........
Difference e ee e R : 22,899 97

t

$3,209,299 85
53,903 70

- $3,263,203 55

$8,263,203 55 .

'

ST CONTINGENT ACCOUNT.
[}
Unexpended balance, January 1, 1917. .o 3 076
-Funds. provided per official chegues Nos. 2614
2940, 8251, 7, 223, 571 818, 1099, 1320, o
1549, 1787 and 2019 e Coe. -6,025 00
Amount' remitted Recexver General per Draft .
" No..265 at .close of fiscal yearr, March 31,

$ .84 38 -

1917
E}gpendxture e . . . e 5,610 53
Unexpended balance, Decemher 1. 1917. e e 330 85
- - . i . $6,025 76 $6,025 .76
. CONTINGENT EXPENDITURE. o
Muel (gas). - $.713 93
- Power.. .. . C R LTI S A A 262 44
Express charges on bulhon .. Fe e e 2,693 b9
- Re-lining and re-wiring vault for electmc protection e e e " 150 00
- Blectric vault protection service “r e as sk se se he e wi e + 300~00
TPOSEAZE. . a4 ve et a4 na e 4t eaee e s e we se e ehmee ok .60 00 -
Telephones eiee e e e 79" 80
* Duty, express, freight etc on supplies and new equip’ment 236 52
Assayers’ and melter’'s supplies (purchased locally) ., P 932 60
291 65

SUNATIES. . oo ve v or ve vu e .

$5,610 b3
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PROCEEDS FROM SALE OF RESIDUES.
]

Residue sold to the United States ASS‘ly Office, Seattle, Wash,,

- TU.S.A. (Bar No. A, 11).. ..

43 empty acid bottles sold to the B C Assay & Chemlcal Supply
Co., Ltd,, Vancouver, B.C. e e

RESIDUES. ON HAND, DECEMBER 31, 1917,

Value of wresidue recovered from slags, sweepings, old furnaces,
‘ old crucibles, etc. . . e ta e s e
27 empty acid bottles

. MISCELLANEOUS RECEIPTS.

Draft No. 260 in favour of Deputy Minister of l\Imes (a payment
for one special assay).

Draft No. 264 in favour of Deputy \Imlster of \Imes (1efund
by Dominion E\m ess Co., express charges collected m
error) .

Draft No. 296 in favour of Deputy Mlmste1 of V[mes ("L payment
for melting and assaying 99*59 ounces bullion) .

* Draft No. 305 in favour of Deputy Minister of Mmes (a payment
for treating 43°57 ounces unretorted amalgam).

Draft No. 340 in favour of Deputy Mmlstel of Mmes ("L payment
for treating 49°67 ounces.scrap).

Draft No. 360 in favour of Deputy \Imlstex of Mmes (a payment
for gold assays on nine wedding rings).

Draft No. 361 in favour of Deputy Minister of Mines (a p'tyment

for one specml assay).. . . .
Draft No. 380'in favour of Dcputy M1mste1 of Mines (a payment
for treating 21 1b. slag).. .. . .

i

\

$781

16
91

00

60

50
50
00
00
00
00
60

 The following shows the busmess done by the Assay Oiﬁce durm(r the p'ast 5

yeqrs —
Lo Number t
Calendar Year. © of Wexght Net Value.
Deposits. (Troy 0z8.)
, -

783 | 111,479'95 | 81, 448 625 37

1,112 |, 166, 148-83 .| - 2,029,251 31

1,901 | 183,924-49 | 2,736,302 31

1,779 | 180,292-83 2,828,239 65

1,583 [ 191, 626-04 3,257,220 71
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.217.. Iron Ore Occurrenc‘es\m Canada,. Vol. I: Descriptions of Puncxpal Iron Ore '\Imes
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ductory by A. H. A. Robinson, B.A.Sc. Pubhshed November 29; 1917 -,
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. Alberta. Report on—by ‘W, A, Parks, PhD Publlshed April 19, 1917,
411. Cobalt Alloys with Non-Corrosive PlOI)eltleS Repmt on—hy M, T. Kalmus, B.Sc.,, Ph.D.
. Published February 12, 1917, . o -

N , o
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McLeish, B.A. Published February. 13, 1917. ’ o

* 421.. Mines Branch Summary Report for 1915. Published January 18, 1917,
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. Published March 7, 1917, '

A42(/4. General Summary of the Mineral Production of Canada dulmg the calendal ye'u 1915

Bulletin .on—bhy John MecLelsh, B.A. Published January 4, 1917,

425, Productlon of -Cobper, Gold T.ead, Nickel, Silver, Zinec, and other Metals in Ca;nada, dur-

mg the calendar year 1915, Bullet;in on—bhy Jolm McLeish B.A, Published March
-1, 1917, :
426.  Minera}, Production of Canada during the- calenda1 year 1910 Annual Report'on—byl
. John McLeish, B.A. - Published May 18, 1917, . .

430, Coal Fields and the Coal Industly of HWastern Canada. Report on—;bf I, w. Gra)}.v

- Publishéd May- 30, 1917,

4397 'lhe Thin Coals of Dastern Canada. Repmt on—by .T B, K Brown. Published . August
28, 1917, o

485, 'The Mineral Springs of Canada,” Part I: The. Radxoactlvxty of Some Canadian Mineral

Springs. Report on—Dby John Satterly, MA , D, Sc and R. T. Blworrthy, B.Sc, Pub-
lished December 24, 1917, . \

~ 440.  Mines Branch Standard Specifications, in two pa!ts Pax( I—Speclﬁcatmnsd Pa.rt II——A

© -, Models. Preparéd by'S. Groves, Published March 15, 1917,

. 447, .The Value of Peat Fuel for the Gene1at10n of Steam.. Report on—by John thard,, BSc,

" List. of Mine Onerators—
 List of Coal Mine Operators in Canada. E
'Llst of Mines in Canada (other than Metal VImes, Coal Mines, Stone Qualues, Clay Plants,

.. List of Opexators of Sand and Gravel Pits, -

Published June 23, 1917.
449, Preliminary Report on the Mineral Pmductlon of Canada during the calendar year 1916.
By John MecLeish, B.A. Published March 6, 1917, N
458, Production of Iron and Steel in Canada during the calendar year 1916, Bullebin‘on——'
- by John McLeish, B.A. Published Ogtober 26, 1917.
465, Production of Coal and Coke in Canada during the calendar year 19186, Bulletin on—by
John McLeish, B,A, Published December 3, 1917, . =

466, A Test of Some Canadian Sandstones to determine their Suitability-for Use ‘as Pulpstones.

Bulletin on—by L. H. Cole, B.Sc. Published October 29 1917,

470, THe Productlon of Cement, Lime, Clay Products, Stone, and othey Stxuctunal Materials
’ in Canada, during the' calendaz year 1916 Bul]etin on——by John McLeIsh, ‘B.A.
Published December 24, 1917, ’

'

ete.).
List of Cenmient Mills and of Sand Lime Brick P]ants

'

- List of Manufacturers of Clay Products. . o . Lo !
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List of Stons’ Quarry Operators. U . Soeo o S,

;- e

269,—10
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Wilsont, Ph, D, Published June 18, 1917,

French translation:-Calabogie Iron-bearing District. Report on—by . Lindeman, ML,
Published April 18, 1917,
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1911-1812, Bulletin No. B—by A, Anrep., Published April 11, 1017,
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T April 20, 1917, - ~

French translation: Peat, Lignite, and Coal: theiv Value as Fuels for the Production of
Gas and Power 'in the By-product Recovery Producer. Report on—by B, I, Haanel,
B.Sc. Published October 11, 1917, .

Trench translation: Moose Mountain Iron-bearing District, Report on—Dby . Lindcman,
M.E, Published March 19, 1917,
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Industries. Report on—by Howells Fréchette, DM.Sc. Published July 12, 1817,

French translation:-An Investigation of the Coals of Canada, Vol. VI, Report on—by
J. B. Porter, and othiers, Published November 30. 1917, o

Freuch translation: The Products and- By-products of Coal. Report on—by Rdgar
Stansfield, M.Sc.,, and F. 1, Carter, B.8c.,, Dr. Ing., Published February 23, 1917, -

French translation: The Salt Industry of Canada, Repozt on-—by L. ¥, Cole, B.Sc.,
Published May 1, 1917, .

French translation: Electro-plating with Cobalt and itg Alloy Report on—by H, 1.
Kalmus, B.Sc,, Ph.D. Pubiished June 14, 1917, ~ -

French translation: Tleclro-thermic Smelting of Iron Ores in Sweden, Rel;ort on—Dbhy A.

Stansﬂeld D.Sc.,, I"R.8.C. Published June 7, 1917.

Trench transhtlon Investigation of the Peat Bogs and the Peat Industry of C'ma(h,
1913-1914. Bulletin No. 11—by A. Anrep. Published May 30, 1917,

French translntion;Im'e‘stigation of a Reported Discovery of Phosphate at Banif, Alberta,
Bulletin No. 12—by~H. 8. deSchmid, M., 1915, Published June 28, 1917,

French translation: Magnetic Properties of Cobalt and Fe:Co. Report on—~—bhy H, T.
Kalmus, B.Sc.,, Ph.D. Pl_xblished June 28, 1917,

French translation: Summary Report of the Mines Branch for 1915, Published April 24,
1917. '
French translation: The Minef‘al Production' of Canada- during the calendar year 1915

~Annual Report on—by John McLeish, B.A. Published December 18, 1917.~
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