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Annual reports on Mines Branch investigations are now issued in four
parts, as follows:— -
Investigations of Mineral Resources and the Mining Industry.

Investigations in Ore Dressing and Metallurgy (Testing and Research’
Laboratories). »

Investigations of Fuels and TFuel Testing (Testing and Iisearch
Laboratories).

Investigations in Ceramics and Road Materials (Testing and Research
Laboratories).

Other reports on Special Investigations are issued as completed.



MINES BRANCH INVESTIGATIONS OF

MINERAL RESOURCES AND THE MINING
INDUSTRY, 1923

The investigations described herein have been carried out under the
direction of A. W. G. Wilson, Chief of Division of Mineral Resources.

I

BENTONITE
Hugh S. Spence

In continuation of the work on this material, a number of deposits
in Saskatchewan, Alberta, and British Columbia were visited and samples
taken for testing, During the past few years, numerous samples of ben-
tonite have been received by the Mines Branch from persons desirous of
ascertaining whether the material had any value, and several of the deposits
from which these samples were taken were examined with a view to deter-
mining their extent and economic possibilities, should a market for ben-
tonite develop. The field work shows that at several points in western
Canada deposits of bentonite exist that have workable dimensions and are
located sufficiently close to railway transportation to permit of exploitation.
Several important beds exist near Princeton, B.C.; one of these, a 14-foot
bed outeropping in the railway cut close to the town, being particularly
well situated for development. A deposit about half a mile from the
railway at Knollys, Saskatchewan, also possesses workable dimensions.

None of the Canadian occurrences are yet being exploited, owing to
lack of a market for the clay; but should such a market develop, the
deposits at Princeton, B.C., would be in a good position to supply the
demand, owing to'their proximity to Vancouver and the consequent advant-
age of being able to ship to eastern markets via Panama. The heavy
expense of all-rail freight from the deposits in the Prairie Provinces must
prove a serious drawback to their profitable development.

In addition to the examination of Canadian bentonite occurrences,
visits were also made to a number of deposits in the United States, in
order to determine how the Canadian deposits compare with the latter,
some of which have been worked more or less actively, An attempt was
also made to gather data, both in the United States and Canada, as to the
immediate commercial possibilities for bentonite and the various uses to
which it has been put. The results of this survey show that, while the
present demand for bentonit: is small, increasing interest is being taken
in the material by numerous industries, its peculiar physical character
suggesting a wide field of usefulness in industry and the arts.

A report has been prepared that contains the results of the writer’s

field work on bentonite to date, as well as a summary of laboratory work

carried out by the Chemical Division of the Mines Branch upon various
samples of bentonite and an outline of the uses to which the material
has been put, or which a study of its properties suggests it may serve.
This report will appear as a separate publication of the Mines Branch.
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II

FELDSPAR

" Visits were also madeé t6 the feldspar mines in the Ligvre River district,
Quebec, and to properties recently opened up in the Sudbury arvea, Ontavio.

Liéyre River district.—A number of deposits were worked more or less.
actively following the opening of the large Derry mine by O’Brien and
Fowler, in 1921. Mary of these mires were closed down during 1923,
the O’Brien mine remaining the only important producer in the district.

Practically all of the feldspar from the Lidvre River deposits is light
coloured, ranging from white to cream and buff, as contrasted with the pre-
dominantly pirk or red spar from the Templeton district, a few miles
to the west. The O’Brien deposit carries also a proportion of translucent-
and very brittle, glassy spar thab corfcrms to the requirements of the
-dental trade. A second deposit, carrying an almost pure white feldspar,
has lately been acquired by the O’Brien’ company; ' this body lies on lot
15 in range IT of Derry township, about two miles distant from the present
mine, and it is the mtentmn of the compfmy to ploceed with its develop-v
ment duritg 1924,

A deposit of good, pink feldspar was operated late in the year on lot 24,
range V of West Por tland township, west of the Lidvre river; by B. Win-
ning. This property, known as the Skead mirve, was wotked ye'us ago
for muscovite mica, which occurs with the feldspar. ,

Sudbury- district.—Interest in feldspar in this district first commcnced
some years ago, when the Donnen Ieldspar Company was formed to develop
4 property at Callum siding, on lot 6, concession V of Dryden township,
4 miles west of Markstay. Very little work has been done here and no
shipments have been made. There are scveral-leads on the property, the
Jlargest being about 60{eet wide. .Most of tae visible dike material corsists
of pink grapiic granite carrying considerable black ‘mica in plates up to 6"
across. The company also owns a deposit on lot 9, concession TV of Hagar
township, from which a trial car was shipped in 1918. The  dike here is -
stated to be 30 feet wide, - The property lies 22 miles from Markstay station,

On lot 9, concession II of Dryden township, a body of fine, pink
feldspar was worked actively during 1923, by: Messrs. McQuillin, Ander-
son and Harrison.  The plopelty lies ‘13 miles from Wanapitei station,

to which the spar is hauled in two-ton cars, over a narrow gauge tramway."
About 600 tons of spar was shipped between May and September, some of
-it going to Toronto and some to Rocheste1 ‘\T Y. Seveml cars of qua1tz
also, were shipped to Hamilton:

~ The dike here measures 125 feet in w1dth and consists of a series of

well-defined zoues of feldspar and quartz. Both minerals are segregated
into parallel, vem—hke bands, and no indications of gr aphic granite inter-
growth were seen in the bands exposed in the pit. The latter was (Sept.
. 1923) 50 feet across by 15 feet deep, and sinking was being proceeded with

by means of steam drills,” The potash content of- the feldspfu is stated by’
the operators to run 13.16 psr cent.
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The alternate banding of clean feldspar and quartz as displayed by
this deposit is a striking and unusual feature. Over a width of 45 feet in
the west face of the pit, six distinct, vertical and alternating bands of
feldspar and quartz are exposed, the spar bands ranging from 3 to 14 feet
in width, and the quartz bands from 5 to 11 feet. The broken spar requires
no cobbing, and the only mineral noted, other than quartz, is black miea,
ghi(élh’ however, is confined to a single narrow seam in one of the quartz

ands.

Lots 11 and 12, concession IV, township of Cleland. Work was com-
menced here early in 1923 by the Weisman Feldspar Company, of Sudbury,
The mine is situated one mile north of St. Cloud station, on the Sudbury-
Toronto line of the Canadian National railway. An open-cut 25 feet wide
has been carried 50 feet into a dike of pink feldspar and quartz. A tram-
way of 350 feet connects the pit with a loading chute on the railroad siding.
Shipments up to September were reported as about 600 tons, all of which
was consigned to Toronto.
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BITUMINOUS SANDS OF NORTHERN ALBERTA

S. G. Llls

The “Preliminary Report on the Bituminous Sands of Northern
Alberta”, No. 281, was issued by the Department of Mines in 1914. This
report was based on observations made in 1913, during a period of ewht
weelss field work, The edition was exhausted some years ago.

Subsequent and more detailed field work has furnished much additional
information regarding the Alberta deposits. It has not, however, neces-
sitated any change in views expressed, or conclusions arrived at in the
original report.

The work completed by the Mines Branch, Department of Mines, in
October-1923, may be briefly summarized.

(a) Surveys. —Topographic maps of considerable areas ad;acent to the
Athabaska river and tributary streams have been prepared. These maps arve
drawn on a scale of ove inch equals one thousand feet, and contours of
twenty-foot intervals have been indicated. The manuscript maps already
completed include the following areas and comprise an aggregate of
1,260 square miles lying between the 4th and 5th meridians.

Tp.87TR.G.oveeviii it N.E. %of tp.

Tp. 87T R. 7 .. N2 of tp.

Tp. 88 ......... .. .W1 R. G zmd Rs 7,8, 9, and 10.
Tp.8d.eeivveeni.nn. .v.‘*“W‘ 6; 2Rs 7'nnd 8, Rs. 9 and 10.
Tps 90 91 and 92.. ..Rs 9 and 10,

Tp. 98 . i ...RsQlOnndE‘Rll

Tps 04, 95, 96 and 97...... . ‘Rs. 10 and 11.

TP 98 ettt ..Rs. 9, 10 and 11,

Tps 99and 100..........c.on.. Rs. 8, 9, and 10.

A traverse of Firebag river, together with a stratigraphic section,. has
also been completed for a distance of 60 miles from the junction with
Athabaska river.

(b) Examination of outerops.—Outcrops within the area indicated
have heen measured and examined. Extensive sampling of many of the
outerops, by means of asphalt augers, has been completed, and the cores
analysed for bitumen content and grading of sand aggregate. A provisional
classification of the outcrops has been made and is based on their probable
importance from the viewpoint of commercial development.

(¢) Trial shipments.—Approximately 150 tons of bituminous sand
has been mined, sacked and shipped as required in connexmn with a variety
of e\penmental work. .

(d) Paving.—Areas of sheet asphalt, bltuhbhlc and bituminous con-

crete wearing su1face have been constructed in order to demonstrate the
merits of Alberta bituminous sand.
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(¢) Recovery of bitumen from bituminous sands, either as semi-
solid bitumen or as liquid hydrocarbons, has been studied in the laboratory.
In certain instances, information relative to research undertaken by private
individuals along s1m11fu‘ lines has been secured.

General Dcscmptzmz of Area Underlaid by Bituminous Sand.

The Athabaska and Clearwater valleys constitute the chief topographic
features of the area under dlscussmn Punclpml tributary streams include
Chustma, river, Hangingstone river, Horse river, Poplar creek, Steepbank
river, Beaver river, Muskeg river, McKay river, Ells 1lve1'1 Tar river,
Wolf creek, Calum et river, and Fir ebaﬁ river. Along each of these streams,
valley walls are abrupt, and zones in whleh dlalmge has become effee‘mve
are usually limited in extent. Throughout these narrow zomes there is
usually a fair growth of poplar, jack pine or spruce, although a considerable
percentage of such growth has been destroyed. by five, As the result of a
series of fires, large aveas at a distance from the prmelpml valleys are now
covered by dense second growth poplar and jack pine.

On leaving the valleys, clevations gradually increase. Toward the
- east, large arveas of country are covered by sand derived from disintegration
of Pleeambl ian rocks. .In passing westward, the sand gradually dlsappems
and clay soil predommates.

In the following table an attempt has been made to provisionally
classify soil and forest growth, This classification is based on notes on
some 3,000 miles of traverse lines. In many instances it has been difficult
to differentiate poplar, spruce, and jack pine, areas, since this growth is
frequently intermixed. Spruce is usually found on bottom l:mds, along
the smaller valleys and in certain swamps. Owing to the irvegular nature
of such areas, it has been-difficult to definitely estimate the tota,l acreage
of this growth.

Although the total acreage of merehan’oable timber constitutes a -
considerable area, stands of poplar, spruce and jack pine are, as a rule,
scattered and, individually, of limited extent. A somewhat e*ctenswe area
of jacl pine ia townships 96 and 97, ranges 10 and 11, east of the Athabaska
river, constitutes a notable oxeephon. Tt is also unfortunate that many
areas of clay soil are marked by the presence of numerous irvegular muskegs
and swamps.

1Not Moose, Namur nor Dover,



. Character of
Character of forest growth soil
River Water
—_ Muskeg, . 2nd Ci 4 bottgm fros
Slowgh | poplar | prao | 930K | owin | Clay | Stndy | ands
swamp (brulé)
Tp. Range| % % % % % % % % %
88— 8 35:2 6.7 35 [........ 4.7 400 60-0 10-3 2-5
9 30-2 115 1.7 §o....... 37-5 89-9 10-1 - 0-8
10 31-0 17.7 198 I........ 39-5 95-0 50 - 5.0
89—S. 2 8 40-7 15-9 11-1 6-9 24-4 19-5 80-5 1-0 0-2
9 19:0 36-3 131 {........ 276 84.2 15:5 4.0 10-4
10 38:5 21:2 14 |........ 286 67.5 32-5 0-3 2-5
90— 9 37:4 20-8 13-5 |........ 17-9 258 74-2 10-4 72
10 222 38-1 17.3 |........ 22-4 80-0 2000 [oeeenii]iinnnn.,
91— 9 484 12-2 13-2 |........ 19-8 300 70-0 6-4 77
10 389 10-6 216 ........ 28-9 60:0 4000 ...,
92— 9 487 13-7 7-9 7-8 19-9 20-0 80-0 2:0 5-4
10 52:0 13-9 157 |........ 17-4 200 80-0 1-0 4.9
.31 49:9 16-9 130 |........ 20-2 40-0 60-0 |........0.......
93— 9 599 5:6 4.3 |........ 40:5 193 807 |......feunii,
10 47-8 9-9 0-8 13-7 15-8 19-7 80-3 11-3 10-1
B, 311 28:0 121 0.7 24.7 345 |l 1000 |........ 1-0
94— 9 570 9:3 128 |........ 20-9 20-0 800 [........ 2.7
10 419 19-4 114 |........ 23-0 30-0 70-0 ] 0 4.2
95— 10 .| 55-5 5-1 6:9 {........ 30-7 |[........ 100-0 4.2 1-8
11 476 11.7 10-1 0-3 28+5 16-0 84:0 1-8 7:6
96— 10 349 6-9 3-2 2-9 32:2 0:9 99-1 [........ 0-1
11 48:0 15.2 16:3 10-4 18-4 2.8 97-2 0-6 8-8
97— 10 279 57 [........ 126 536 1-0 99-0 02 2.2
11 426 16-7 3:3 16-4 20-4 1-0 99-0 0-6 6:1
98— 9 34 2-2 94.4 |........ 100-0 |........ 11-1
10 31:2 39 0-4 84 554 |........ 100-0 0-7 82
11 48:6 14 |........ 24 48:6 2.8 97:2 |.ooovii]iennnn..
99— 8 _ 04 | 992 |........ 1000 | 0-1 03
9 3. 8-6 497 |........ 100-0 1-3 4-6
10 6- 7:2 404 |........ 100-0 23 65‘?‘
4
100— 8 . 1 08 | 826 04 | 996 [........ 1-5
9 . 8. 85 | 36:6 5.0 | 950 | 21-6 88
10 | 612 65 |........ 155 | 16-8 156 | 985 [........

General Description of Alberta Deposits.

(a) Extent of deposit.—It appears unnecessary, nor is it indeed at
present possible, to attempt an accurate estimate of the area underlaid by
bituminous sand. The writer has examined upwards of 270 individual
outcrops, all of which represent portions of a more or less continuous
deposit.  These outcrops extend along the Athabaska river and its principal
tributaries, through a total distance of more than 220 miles. On the
Athabaska river, the most northerly exposure of apparent commercial
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importance occurs in Sec. 16, Tp. 98, R. 10. A Other minor exposures are,
however, seen along the Athabaska as far as the northern boundary of
towrsth 105. The direct distance in a north and south direction, through
which outerops have been noted, is approximately 115 miles, and that
from east to west approximately 55 miles. Extensions of the deposit under
beavy overburden, particularly toward the south, will materially increase
the above estimate. Having due regard to methods at present recognized
for mining bituminous sand, and considering other controlling factors,
such.as variation in quality, the area actually available for commercial
development at the present time probably does not exceed one per cent
of the above estimate. Apart from occurrences indicated, other exposures
of bituminous sand occur at points many miles to the east and west, notably
on Wabiskaw river, on headwaters of Reid creek, on Muskeg river, on
Buckton creek ard on Firebag river, Alberta; and on Buffalo lake, Sask.
Certain of these have been exammed by the writer. If, however, com-
mercial developmeat of the various outcrops, already recogmzed in the
McMurray district, is found to be impracticable, it is evident that deposits
in the outlying areas noted cannot be cons1dered as of economic import-
ance.

In view of the above considerations it will be seen that, in considering .
possible commercial development of bituminous sand areas, thickness of
overburden and ground available for disposal thereof, freedom from impure
partings, uniformity and degree of enrichment, and conditions affecting
transportation, fuel supply and labour, may be considered as among the
principal controlling factors.

In passing northward, from the 22nd base line, elevations, and con-
sequently depths of overburden through the zone dramed by the Athabaska
river, gradually decrease to a point rear the north boundary of Tp. 94.
Between this point and Sec. 16, Tp. 98, R. 10, evidence as indicated by
actual outcrops is incompleté. It appears, however, that, although the
“surface elevatiors become .progressively lower, elevations of the upper
horizon of bituminous sand -also decrease. This may be due either to
extersive erosion of the bituminous sand,‘ or to a more marked dip.of the
strata. In townships 93 and 94 this is particularly true, owing to marked
irregularity of the surface of underlying Devonian hmestone

For many years the occurrence of so-called tar springs, or seepagesf
of bitumen, has beén recognized throughout the area under discussion.
The writer is familiar with upwards of 40 such springs, but in no instance
are they in themselves of .commercial value as a source of bitumen, although
they have, at times, been regdarded by some observers as a definite indica-
tion of the preserice of petroleum pools. Instead of coming from below,
however, the bitumen merely seeps laterally from" shghtly nclined beds
of partlcularly rich, coarse-grained sand.. An underlying impervious clay
parting, .together Wlth a small local depression, makes possuble the forma-
tion of a small pool of bitumen. .

At various times sections of many of the more lmportant outcrops
have been measured. "In s6 doing, an’attempt was made to determine the
thickness of bituminous sand of commercial grade, thickness of what may
be referred to as low-grade material, and of which probably the greater
part must be classed as overburden and finally, the probable thickness
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and character of surface drift and other overburden. In many instances,
earth slides, the encroachment of the timber liae along the upper part of
an exposure, and the presence of a more or less extensive talus pile along
its foot, has partially obscured the outcrop. In such cases, the securing of
accurate measurements would have necessitated extensive excavation work,
and approximations were, therefore, made. For similar reasons it was
found somewhat difficult to accurately indicate the length of many of the
outcrops. Such data, even if available, would frequently have little sig-
nificance, since the numerous outcrops merely represent small portions of
one continuous deposit. Indeed it is quite possible that certain parts of
the deposit, which are at present partially obscured by timber or drift,
may, 01 examination, prove to be more advantageously situated for develop-
" ment purposes than are many of the sections which happea to be well
exposed at the present time.

(b) Character of overburden.—A brief reference to the geologi¢ section
along the Athabaska river will furnish some indication of the general
character of the overburden. Between Athabaska and the Cascade rapids,
La Biche shales, Pelican sandstones and shales, Grand Rapids sandstones,
and Clearwater shales are, at various points, well exposed; but northward
and eastward from the Cascade rapids the Clearwater series and surface
drift appear to constitute the entire overburden above the bituminous
sand. Thus, in undertaking stripping operations, the class of material to
be excavated should present no serious difficulty, since shales and soft
sandstones, with occasional thin bedded quartzites, apparently represent
the bulk of the strata to be removed. The surface drift consists chiefly
of boulder clays and sand. Obviously, other things being equal, areas
lying within triapgles at the junction of two streams, present material
advantages from the standpoint of removal and disposal of overburden.

Recovery of Hydrocarbons from Bituminous Sand.

In 1913 the writer indicated that, in any attempt to ship crude bitum-
inous sand, freicht charges would seriously handicap large commercial
development in the MeMurray district.! This view is now generally accepted
and requires no comment. For many years prior to 1913, however, the
desirability of developing a successful process for the commercial recovery
of hydrocarbons associated with bituminous sand and bituminous limestones
had been recogaized in foreign countries, and no little study had been given
to the problem. Active interest in the matter ceased about the year 1900,
owing largely to rapidly increasing production of well petroleum in the
United States, together with marked modification in refinery practice.
More recently, changing conditions have again appeared to warrant further
investigation of the recovery problem.

Prior to 1900, treatment of bituminous sands and hituminous limestones
was directed primarily toward the production of a bitumen more or less
unaltered from its original consistency. During more recent yvears, effort
has also been directed toward recovery of the original bitumen, either in
the form of crude petroleum, or of various petroleum fractions.

10n the basis of quantity of imported asphalts entered for consumption in Canada during the fiseal year
1913-14, ten acres of bituminous sand, 50 feet in thickness, would supply the paving requirement of tbe provinces
of Alberta, Saskatchewan, and Manitoba for a period of approximately 24 years.
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At the present time, it appears that the market for solid or semi-solid
bitumens in western Canada is somewhat limited.!

This market should be susceptible to material expansion, when various
applications for what is admittedly a high-grade bitumen become more
fully recognized. Among such applications already recognized, and to
some extent demonstrated, are its use as asphalt cement in construction
of city streets, highways, and sidewalks; as binder for briquetting fuels;
as a basis for paints and varnishes; as an ingredient of roofing preparations;
and as a constituent of synthetic mastic which has a wide application in
conpexion with building construction. Among the many uses to which
mastic has been successfully applied are the construction of various types
of flooring (as in public buildings, breweries, courtyards, laboratories,
armouries, powder magazines and explosives factories, railway and freight
sheds), footways, roofing, damp courses, foundations for high speed
machinery, ergine beds and heavy hammers, waterproofing courses for
arches of bridges and viaducts, fireproofing, lining of acid proof tanks, and
compressed slabs or blocks.

The probable commercial value of spent sand, particularly in the manu-
facture of certain glasses, appears to be slight under present market condi-
tions, and in the face of present competition.

The production of crude petroleum? or petroleum fractions from bitum-
inous sand is a many sided question which can merely be touched upon in
a brief paper. The importance of such production, if commercially feasible,
requires no emphasis. Petroleum has become a fundamental basis in the
industrial and military life of a nation. Fuel oil is necessary for a navy,
a mercantile marine, and for large industrial plants. Lubricating oil is
essential for all machinery. -

At the present time Canada depends largely on the United States for
her supplies of petroleum products. Yet in the United States, with a pro-
duction of crude petroleum during 1923 of 725,702,000 barrels, the public,
the government, and the companies already appreciate the gravity of the

. IStatement showing quantity of undermentioned hydrocarbons entered for consumption in Canada at
Winnipeg, Calgary, Edmonton, Regina, Saskatoon, New Westminster, and Vancouver.

Asphalt, solid
1911-12 | 1912-13 ‘ 1913-14 1 1921-22 ( ’ 1022-23
tons value tons value tons value tons value tons value
7,857|$ 139,586 17,814 | § 276,431 7,563 | § 127,446 |........ 64,506 | 3,367 I $72,197
Asphalt, not solid
\ 1913-14 ‘ 1921-22 1922-23
tons value tons value tons value
.......... 24,412 |..... ... 11,336

2Total quantitics and value 'of petroleum products other than solid and semi-solid asphalts entered for con-
sumption in the provinces of Manitoba, Saskatchewan, Alberta, and British Columbia.

1921-22 l 1922-23 ‘

Value

Gal. Gal.
168,057,671 | § 13,111,167 167,705,479

Value
$ 11,998,088




10

situation that will result when the domestic supply becomes so depleted as
to fail to meet demands. Those who look beyond periods of temporary
over-production realize that the problem of furnishing sufficient oil to meet
the irevitable and rapidly increasing demands is indeed of high importance.
In February, 1922, the United States Geological Survey estimated that
there still remained underground in that country 9,150,000,000 barrels
of petroleum recoverahle by current production methods. Present pro-
duction in the United States exceeds 500,000,000 barrels per year, at which
rate known reserves amount to less than 20 years’ supply. Even should
reserves he twice as large as estimated, the petroleum supply in the United
States cannot possibly be adequate to meet future demands. The peak
of production is apparently not distant, and new sources of petroleum
products or substitutes for them must be found.

It is evident that production of petroleum products from Alberta
bituminous sands is a question that should be given careful consideration.
Such production would apparently be relatively free from certain well-
recognized hazards which attach to the present production of well petro-
leum. Among these may be mentiored the uncertainty of locating oil
pools, the uncertainty respecting amortization, the fluctuating price hazard,
due largely to uncertainty of uniform production, and the danger of new
discoveries more advantageously situated with respect to markets.

In a short paper it is impossible to outline various attempts which
have been made to recover the hydrocarbon content from bituminous sand.
The writer’s investigation has included a determination of relative efficiency
of chemical solvents, and various petroleum distillates; separation of bitu-
men by heated water at temperatures up to 320°F; separation by flotation
methods and final purification of partially refined bitumen, by means of
filter presses and centrifuging. The possible use of crude bituminous sand
as fuel has also been considered, and the value of spent sand as a basis for
the manufacture of glass. Distillation of the crude bituminous sand has
been attempted. The crude petroleum recovered in this manner has been
fractioned, the various fractions refined by the use of sulphuric acid and
aluminium chloride. Results of this work are inconclusive.

In the followirg summarized statement, reference is made to certain
companies and individuals who have been interested at various times in
the development of processes for recovery of hydrocarbons from bituminous
sand. At the plant of the Uvalde Asphalt Company, Texas, hituminous
limestone was treated. The dates given indicate approximate period
during which experimental work or actual production has been carried on.
This list furnishes an interesting comment on the interest that has been
aroused in the problem.

Alberta Tar fand Products Co., Ltd., Edmonton, Alta.

Alcatraz Asphalt Co., Carpinteria, Cal., 1891-97.

Alcatraz Asphalt Co., Sisquoc, Cal., 1896-99, U.S. Pat. 505416.

American-Canadian Oil Products Co., 530 Spreckles Bldg., San Diego, Cal.,
Can. Pat. 234272, 1923.

American Mineral Wax Co., Woodford, Okla., (about 1909).

Armstrong, H. H., Parific Finance Building, Los Angeles, Cal., Can. Pats.
561171, 647566, 650242, 1923-24.

Ash, H. W., Cambridge, Mass., U.S. Pats. 757387, 779198, 1903-05.
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Athabaska Oil Products, Litd., 572 Union Trust Building, Winnipeg, Man.,
Can. Pats. 241237, 241238, 1923, .

Bowie, C. P., and Gav1n M. J., 506 Customs House, San Francisco, Cal.,
Can Pat 202622, 1922

California Oil Mining Corporation, Baltimore, Md., 1923.

California Petroleum and Asphalt Co., La Patera, Cal., 1891-94.

Clark, K. A., University of Alberta, Edmonton Alta., 1922 23

Clark, ‘N. C Denham Bldg., Denver, Colo., 1922-23.

Continental Asphalt Co., Ardmole Okla., 1910,

Coogan, Jesse, Jesse Coogan Engineering Co., Salt Liake City, Utah, Can,
Pat. 207590 1922-23,

Cook, W. H,, New Orleans, La., U.S. Pat. 652594, 1900

Cooper, A. 8., U.8. Pats. 507885 (1893) and 617226 (1899).

Day, David T, Santa Maria, Cal., 1923.

Diver, D., McMurrayv, Alta., 1921

Downard, Jas. 8., Dallas, Texas, 1903.

Draper, Thos., Petrolia, Ont., Can. Pat. 230423, 1922-23.

Dutcher, C. H., San Diego, Cal., 1921.

Edson, E. R., Cleveland, Ohio, U.S. Pats. 689472, 707565, 1901.

I‘enton J. T P.O. Box 34 Salt Lake City, Utah, Can. Pat 212908; U.S.
Pats. 1394481 1396173 1396174, 1409388, 1424998, 1432170, 1920-23.

TFerromastic Mmlng Co., Woodford Okla 1911-13.

Frasch, H. A. (Uvalde Asphalt Co. Chne, Texas) U.8. Pat. 581546, 1892-96.

Fyleman, Ernest, 103 Cannon St London, E.C. 4, Eng. Pat. 163519;

"~ Can. Pat. 203076 1920-23.

Georgeson Extraction Pro- -ess, Calgary, Alta., 1923-24.

Giger, A., 1621 Cotton Drive, Vanrouver, B, C Can. Pat. 238222.

Ginet, J. H. , Symes Bldg., Denver Colo., Can. Pat 222951, 1923.

Hartley, Carney, 720 Colorado Bldg., Denver, Colo., 1922- 23.

Kelsey, A. F., U.S. Pat. No. 485484.

Leonard, Geo 1., Marquette Bldg., Chicago, Iil,. 1921.

Llndsav, Maj. Gen. W. B, ¢/o Bank of Montreal 64 Wall St.; New York
City, 1921-23.

McMinn and Darling, Chlcago, T1L., 1920-22.

Navin, Frank, Salt Lake City, Utah, Can. Pat. 197465, 1922-23.

Qil Exploitation Corporation, 100 Broadway, New York City, N.Y.

Pacific Oil and Asphalt Co., Carpinteria, Cal., 1899-1900.

Parker, J. I., Denver, Colo., 1922-23.

Phlllppl J., New York City, U.S. Pat. 655416, 1900,

Price, S " R. and Coock, C. L., San Francisco, Cal., U.S. Pat. 1190633, Can.
Pat 194319, 1914-16.

Pritchard, T. W., New York City, N.Y., Can. Pat. 165468, 1924.

Schwartz, A. (Oil Exploitation Co.) 100 Broadway, New York City, 1923.

Simpson, Louis, 172 O’Connor St., Ottawa, Can. Pats. 234961, 235114, 1923.

Snyder A°phalt Co., Ardmore, Okla 1906-08.

Southern Asphalt Co Ardmore, Okla 1906.

Tait, James D., Vancouver, B.C., Can. Pat. 237770.

Tar Sprlngs Reﬁnmg Co., Tar Springs, Okla., 1902-03.

Trumble, M. J., 1011. 8. Fremont Ave., Alhambra, Cal., 1923, Can. Pats.
235611, 2‘%6455 237127, 237128, 237773.

Turner, C., Irlam, Manchester, England, Can. Pat. 194425, 194436, 1922.

Wurtz, H. Newark, N.J., U.S. Pat. 821323, 1906.
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I
NATURAIL ABRASIVE MATERIALS IN CANADA.

V. L. Eardley-Wilmot

The field work carried on during the season of 1923 consisted in the
investigation of natural abrasive materials in Canada. The areas visited
‘were mainly confined to the Maritime Provinces and British Columbia.

These natural-abrasives include:—

Corundum for abrasive papers and wheels; diatomaceous earth for
metal polishes; garnet for abrasive papers and cloths; sandstones and
certain slates for making gr mdstones, scythestones and honestones; fine
siliceous sands -and silts for abr. asive papers and as ingredients for scouring
and cleaning compounds; pumice and voleanie ash alqo for scouring, cleaning
and polishing. .

A considerable portion of the time was spent in the investigation of
deposits of diatomaceous earth, because this material has been applied to
a great number and to varied uses other than for polishing purposes, and the
only way of successfully working any deposit would be to find an output
in these different markets. The pure earth when dry, is an extremely
light, snow white, porous material which is almost entirely composed of
mlClOS(‘OplC siliceous skeleton diatoms formed by the agency of aquatic
plants and it occurs in Canada in beds of varying thlckness on the bottom
of existent, or ancient lakes.

MARITIME PROVINCES

With the able assistance of Mr. J. C. Dawson, of Halifax, about 3,000
miles were covered by automobile in Nova Scotia and New Brunswick.

Approximately sixty different deposits of diatomaceous earth were
visited and sampled with an auger that could be extended up to 24 feet in
length. It was found that the purest grade deposits occur at the higher
~altitudes or near the sources of rivers and streams, since they are not liable
to be contaminated and disturbed by spring freshets. -

In Nova Scotia these deposits are well scattered throughout the prov-
ince, with the exception of the southeastern portion, but the majority, and
those of the highest grade, occur in the Cobequid mountains in Cumber-
land, Colchester and Pictou counties. In fact nearly every lake in these
regions has at least a trace of diatomaceous earth, but owing to inaccessi-
bility, the difficulty of drainage, and smallness of deposits, those of any
possible commercial value are at present extremely limited. In this northern
territory, of the half dozen deposits worthy of consideration, those of
Brora lake, southwest of New Glasgow, and Trout lake, near Folleigh -
station, are among the most promising so far discovered. What appears to
be the largest deposit oceurs at Little River on Digby neck, on the west
coast, whmh in many places was found to be over 25 feet of diatomaceous
ooze. The top 4 o 5 feet might be termed a self-caleining diatomaceous
peat, for when dry, it will readily ignite and smoulder away, leaving a pure -
white fluffy material almost entively composed of siliceous diatoms.
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There are a number of deposits in Cape Breton but none are at present
being operated. The only company producing this material is the Oxford
Tripoli Company, who are now working a 4-foot bed of good grade, over-
lain by 6 feet of peat. They dry, calcine and grade their product in a mill
on the deposit, which is situated on Silica lake southeast of Oxford, N.S.

In New Brunswick these deposits appear to be confined to the southern
portion of the province, particularly in Albert and Kings counties, the
most promising of which is in Pollet lake south of Penobsquis.

Deposits of sandstone suitable for the manufacture of.grindstones and
scythestones occur in northern Nova Scotia and in eastern and southeastern
New Brunswick.

In the former province the majority of the recent stones have been
made from the Mic Mae quarry on Merigomish harbour, and a few from
Quarry island, one mile to the north. A few hand made stones are also
turned out annually from Waugh river. The sandstone deposits at River
John, Malagash, Wallace and Joggins, have not been worked for grind-
stones for many years. The latter, at Lower Cove, Chignecto bay, are
within the large area of these grits found in the southeast corner of New
Brunswick and which include a number of deposits in the vicinity of Sack-
ville, Woodpoint, Rockport, Grindstone island, Dorchester, Beamont, ete.

The Read Stone Company own several pulp and building stone quarries
in these localities, but now confine their grindstone output to their Chaleur
Bay property in the north, but a quarry has recently been opened at Lower
Rockport and managed by F. L. Dobson, from which grindstones are being
taken out.

A number of grindstones were at one time made from the quarries
at Newecastle and Quarryville in Northumberland county, but recently
the only shippers are the Miramichi Company from the latter place. The
Read Stone Company who own a quarry on the same ledge have temporarily
abandoned it and are contemplating shipping their machinery to Lower
Rockport.

By far the largest output of Canadian grindstones comes from the
Read quarry at Stonehaven on the bay of Chaleur. The company has
extensive machinery, and the beds, which are covered by high tide, are
enclosed by a sea-wall and the excavations kept dry by means of pumps.
There are several other now abandoned grindstone quarries in the immediate
vieinity of Stonehaven.

The finer grits from many of these maritime quarries are suitable for
scythestones, but the market appears to be limited. The largest number,
however, are made from the Stonehaven grit.

Canadian grindstones, which are only produced in the Maritime Pro-
vineces, are made in three grades of grits, and are said by users to be of good
quality. The production has declined in recent years, mainly due to high
freight rates and competition from artificial abrasive wheels. The advent of
the latter also tends to eliminate the use of the smaller stones in the factories,
the material for which is unavoidably made in cutting out the largev
blocks. This also limits operations to the thickest beds, so that in many
quarries these smaller blocks and narrower seams have now to be discarded
and thrown on the waste pile.
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Hone or whetstones are not now produced commercially, but picces

of suitable matetial are picked up and used locally.  Some exceptionally

fine honestone occurs at Whetstone lake, northeast of New Germany, N.S.,

but the zone is only 3 feet wide, though it has been traced for several miles
inlength. There are about a dozen showings in eastern and nortaern Nova
Scotia. ' '

Garnets, which should be hard and break into sharp fragments suitable
for making abrasive papers, are not, so far, mined in the Maritime Provinces.
The only deposit which might be of commercial importance oceurs at Chegog-
gin point near Yarmouth, N.S. The belt, some 40 feet wide and of high gar-
net content, outerops on the seashore and has been traced for several miles
inland.  Garnet sands are found on its line ‘of stiike on lake Géorge, 12
miles to the northeast. There aré several deposits of fine white sands and
silts, some of which are occasionally used locally in the manufacture of
cleansers and scouring soaps. -

BRITISH COLUMBIA

Diatomaceous earth is known to oceur on Vancouver island and in
several localities in the Asheroft, Clinton, Quesnel and Cariboo mining

divisions. The half dozen occurrences on Vancouver island are too small, or.

too impure $o be of commercial importance, but the small deposit at the head
of Prospect lake, near Victoria, is the best grade and might be used locally.

The largest, as well as the purest deposit so far found in the Dominion,
oceurs in.the immediate vicinity of Quesnel, the present terminus of the
Pacific Great Fastern railway. At least a dozen different showings are
exposed over an area of 30 square miles within the Fraser and Quesnel
River valleys. These horizontal and inclined beds are exposed on the faces

of steep bluifs caused by slides and the cutting away of the river valleys.

The deposits oceur from 100 to 800 feet above the present rivers, but were
probably originally formed at the higher levels, where the beds are more
uniform and attain a thickness in some places of 40 feet, whereas the
exposures just above the present river are much broken up, twisted and
faulted. This movement is well illustrated at the big bend, 10 miles

north. of Quesnel, where the diatomaceous earth, together with highly

coloured clays, are exposed at various elevations for three-fourths of a mile
along the west bank. The earth is in most cases overlain by a bed of porous
basalt. All these deposits occur as an almost pure white, dry, compact

material, and in many places can be cut into blocks up to 3 feet in diameter,

the size varying according to thé thickness of the bedding planes.  Miero-
scopic examination of samples taken from six of these different exposures
show each of them to be almost entirely composed of the same species of
diatoms, which are in the form of curved porous cylinders. No work has

. yet been done, but several places were tested by auger a few hundred feet

from the exposures, and the material was found under a few feet of soil,
so that these beds must cover large areas and contain very considerable
tonnages of diatomaceous earth. .

Other deposits oceur in Tsacha lake; on the Blackwater river ; farther
south, near Alexandria; Loon lake; and several other places in which the
deposits are of only minor importance. .




16

The material, reported as diatomaceous earth, oceurring near Deadman
lake 30 miles north of Savona, was found to be a fine white voleanic ash,
which is exposed on the face of the steep bluffs as three or four horizontal
beds within the soft yellow voleanie tuffs of that region.

These beds, which are 8 to 10 feet thick, are separated by 40 to 50
feet of the tuffs, and can be traced for some miles on both sides of the
river and chain of lakes. Between two of these lakes a deposit of marl
was found which contains a large number of siliceous diatoms. The material
in this region is of excellent quality but at present is too far from rail trans-
portation to be of economic value.

Along the Thompson river, between Asheroft and Kamloops, and at
many places along the Iraser, there are great quantities of silts and fine
sands that would probably be suitable for ingredients in scouring com-
pounds. A good grade of voleanic ash occurs near Burton on the east
shore of Arrow lake. Near Hope, a yellow voleanic ash deposit of small
extent was worked during the year, and the material made into a cleamng
compound by a firm in Calgary.

Although there are numerous occurrences of garnet in British Columbia
none have yet been found in sufficient quantities and of a quality suitable
for abrasive papers, though samples of good garnet have been obtained
eagt of the Columbia river, 50 miles north of Revelstoke, but the trans—
portation distances would be at present too great.

The Western Abrasive Company has a plant at Vietoria for making
garnet papers. They get their supply partly from the United States and
partly from a deposit north of Wrangel, seven miles above the mouth of
the Stikine river, Alaska.

Pumice, or lava ash, in the form of lumps up to two inches in diameter,
is found on the Bridge river, 40 miles west of Lillooet. This material
covers an area of at least 40 square miles, and is evenly spread all over the
surface of the country. On aceount of the evenness of its distribution
(which averages one foot to a maximum of three feet) and its present dis-
ltan(ﬁe from rail transportation, it is of doubtful commercial value, except
ocally.

A deposit of voleanic ash east of Swift Current, Sask., has recently been
worked by the Van Kel Company, who are puttmg up the material in tins
for polishing and cleaning purposes.

843772
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INTRODUCTION D

Although natural gas occurs in many parts of the world it has been
found in great amounts - only in - the Unlted States and Canada. Since
‘the first natural gas wells" were drilled in the United States. in the early
part.of the nineteenth century, thé annual consumption in that country
has grown to the enormous figure of over seven hundred thousand mxlhon
cublc feet, valued: at over one hundred and seventy-five million: dollars.

_The annual production in Canada is only about. one-fortieth of ‘this
;amount valued approximately at five million dollars, but even with this
,quantlty Canada.stands second in the.list of the world’s producers.

‘The petroleum and natural gas resources of Canada were the subject
:of a thorough survey in 1912 and.1913; and an exhaustive repmt covering
the results was issued in two volumes by the Mines Branch in 1914. . The
first . volume of the report.covered the. technology. .and exploltmtlon of
‘0il-and natural gas in a very complete manner; the-second volume included
the results of the investigation of the Canadlan fields.at that time. - The
report dealt with the individual fields, p1ov1nee by province, and gave a
detailed account of the oil and gas industry in Canada up to 1914.

‘This investigation showed that, though natural gas occurs in many
parts of Canada, Ontario and Alberta are the only provinces in which
extensive resources have so far been found.

The Ontario fields have shown signs of exhaustion during the last
few years and the provincial government has thought it necessary to take
steps to regulate the distribution and use of the gas in order to conserve
this valuable natural product in the best interests of the public. In
Alberta the situation is different. In the search for oil, during the last
decade, many large flows of natural gas have been struck, and the existence
of extensive fields in several areas which were mdlcated in the emher re-
port has been confirmed.
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Very little reliable information has been collected on these gas fields,
however, especially as to the volume of the gases available, and their
character. The product of some of the fields may not be required for
domestic consumption for many years to come; but, in view of the develop-
ment of the natural gas gasoline and carbon black industries fn the United
States, it was thought desirable to obtain data regarding the volume,
pressure, composition and gasoline content of gases from representative
wells in the various fields.

This information should be of value to those who are interested in
the establishment of the natural gas industry and in making regulations
for the conservation of the natural gas resources.

The following report gives the results of this investigation. The
situation of the chief fields is described with brief reference to the
geological formations underlying them and the manner in which the gases
may be used to the best advantage. The character of the field work is
referred to, followed by a description of the chief gas fields. The possi-
bilities of natural gas gasoline production, the manufacture of carbon black
and the extraction of helium. are also considered.

Brief mention only is made of subject matter which is treated more
fully in other government publications to which full references are given.

THE'LOCATION OF THE GAS FIELDS IN ALBERTA

The settled portion of Alberta, that is southern and central Alberta,
roughly forms an irregular rectangle, bounded on the east by the fourth
meridian (W longitude 110), on the west by the Rocky mountains;: on
the south by the International Boundary and on the north by latitude 54.
This area is about two hundred miles wide at the south and four hundred
at latitude 54, which is four hundred miles north of the United Sbates
boundary, and includes about 120,000 square miles.

Eight railways, approx1mately thirty to forty miles apart, eross
this area from east to west, from Sagkatchewan to the line running north
and south from Calgary to Edmonton. The topography, geography,
-climate, and means of transportation are well deseribed in a bulletin puh-
lished by the Natural Resources Intelligence Branch in 1920 on “Oil
and Gas in Western Canada”.

The known gas fields lie to the east of the Calgary deonton line,
with one exception—the Turner Valley field, forty miles southwest: of
Calgary—and the four chief fields are sﬂ;uated near the main railway
lines; the Medicine Hat and Bow Island fields on the main line of the
Canadian Pacific railway, and the Walnwrlght and Viking ﬁelds near the
Canadian National railway.

The gas from these. fields, with the exception of Wainwright, is used
for domestic and industrial heating and lighting; Medicine Hat gas for
the city of Medicine Hat, and Bow Island gas for Lethbridge, MecLeod,
Calgary, and the smaller fowns in their vicinity. Edmonton has used its
first-gas this winter, supplied from the Viking field. -

‘The new. fields, Many Islands Lake, and Foremost, although within
forty miles of Medicine Hat and Bow Island respectlvely are trea,ted
separately in this report.

84377—2%
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Besides these fields many isolated wells have been drilled in various
“parts of Alberta, almost all in a search for oil, in-which gas has been found
and which give indications of large reservoirs in the neighbourhood.
Natural gas is also known to exist in- great -quantity in northern
tAlberta; the main areas, where wells have been drilled, belno along Atha—
baska 'md Peace rivers, between Ia,tltudes 56 and 57 .
' - These fields were not included in this year’s. 1nvest1gatlon but the
mfonnatlon now avalhble is glven in the 1ep01t T

I‘IDLD VVORI&

Although the main ob]ect of the field work was to make cxarnmatlons
‘of gas from' 1ep1esent‘xtwe wells-in the newer fields,” most of thec older
fields-also were visited. - A- motor truck canymg the necesszuy appalatus
<and equipment was 'used for transport. "

At the various wells, determinations- were usually mmde of the open
flow, rock pressure, gasoline content and specific gravity ‘of ‘the gas. Sam-
ples' for analysis were also collected and information was obtained: of: the
depth drilled, history of drilling,- difficulties encounteled and of any
other mattels that seemed of mterest and 1mportance '

METHODS USL‘D

For the measurement of the gasoline content, the Oberfell gas testing

~ apparatus was used. In this apparatus a measured volume of the gas

was passed through activated charcoal which took up the gasoline hydro-

carbons. The charcoal was afterwards heated -in glycerine  and the
absorbed gasoline distilled off," condensed, and the volume measured. -

The results obtained by this method were compared on one occasion
with those given by the older oil-absorption apparatus. - Satisfactory
agreement was shown.” Although the gascline content of a natural gas
found by the charcoal method is probably a little greater than the result
obtained with the usual type of oil-absorption apparatus and certamly
higher than would be obtained in commercial operations, this method is
far more convenient for itinerant testing and gives comparable results
for the different fields, which is the main consideration.

The open flow, pressure, specific gravity, ete., were measured by the
standard methods. Duplicate samples for analysm were collected in one
gallon glass bottles, usually by water displacement, though for comparison -
some samples were taken by air displacement, allowing the gas to pass
through the bottle for at least ten minutes. Subsequent analysis of

~ the samples collected by the air displacement method showed that this
method did not give a pure sample.

Where larger quantities of gas were required, as for helium determin-
ations, the samples were collected in small steel cylinders.

The cyhnders were previously washed out five times by alternate
filling with gas and blowing off, and were finally ﬁlled at WelI pressure,
\whlch was usually over 500 lbs. per square inch.

“The gases were analysed in-an improved type of Burrell gas analysis
apparatus. Helium was determined by the usual method of first liquefying
the hydrocarbons and then absorbing all other gases not liquefied by activat-
ed charcoal, cooled to the temperature of liquid-air. - Helium, the only
gas not absorbed, was pumped into a burette and the volume measured.
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Medicine Hat field!

Eatent. The proved gas area at Medicine Hat covers about forty
or fifty square miles and future drilling may open up new wells outside
the borders of that area.

History. The first gas well was drilled in 1890 to a depth of 650
feet but it was not until 1905 that the main gas sand was located at a
depth of about 1000 feet. By 1913, sixteen wells had been drilled by the
city authorities and gas was supplied to 1,900 domestic consumers and
sixteen industrial plants. The Canada Cement Company, in 1914, drilled
several wells, the gas from which not being required bv the company, is sold
to the city. In 1919 the consumption was over 2,500,000,000 cubic feet,
while in 1922 it amounted to nearly 3,200,000,000 cubic feet. There:
are today more than 68 miles of pipe of 4-inch and 6-inch diameters con-
veying the gas from the wells to the consumers.

There are two gas horizons. in this field, one at 600 ~ 800 feet and the
other, the larger reservoir, at 1000 - 1200 feet depth.

The gas pressure when these wells were first drilled was about 500
Ibs. per square inch with open flows of up to 500,000 cubic feet a day.
In 1914 the closed pressure had fallen to an average of 470 1bs. per square
inch. In 1923 the only measurements obtainable were the gas pressures
registered while gas was passing into the high pressure mains reduced
from well pressure to 60 - 70 1bs. per square inch. Under these conditions
the average pressure at 17 wells ranged from 300 - 400 1bs. per square inch..

Use. Medicine Hat early sought to attract industries to locate im
its neighbourhood by offers of cheap gas, and the city undoubtedly owes:
its present development in great part to the establishment of several
such plants, )

The largest industrial consumers are three flour mills, the city power-
house, in which gas is used in boiler plants, the Alberta Clay Products.
Ltd., the largest manufacturer of sewer pipe and building tile in the west,.
and the Medalta Potteries, manufacturers of domestic stoneware..
In the clay working plants, natural gas is used in large amount for firing:
the kilng. Several foundries and other smaller plants also use consider—
able quantities of gas.

Besides the supply that is obtained from their own wells, these plants: -
consume about 1,500,000,000 cubic feet a year from the city’s wells. The-
rate to the domestic consumer is 25 cents per thousand cubic feet. 'The:
total consumption reported to the Dominion Bureau of Statistics fromu
the city’s wells and from the privately owned wells of ten companies was
3,157,932,000 cubic feet in 1922.

Redcliff. There are six gas wells, giving a good flow of gas, in the
town of Redeliff, two miles west of Medicine Hat. These wells are
privately owned, and the gas is used in the glass melting furnaces of the
Dominion Glass Company and in two or three brick plants. The gas
comes from the same sands as the Medicine Hat gas.

The rock pressure of these wells was reported to be 450 1bs. per square:
inch in 1923. Over 300,000,000 cubic feet was used in 1922,

1Geol. Surv, Sum, Rep, 1916, pages 124-130,
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. Character of the Medicine Hat gas. When examined in October 1923,
tests showed the gas to be a dry gas of specific gravity 0-565. This result
was confirmed by the analyses given below. . Previous results are also
given for comparison.

Gas from
city main
Mines Branch{ City gas* |Smith well*
Qctober 17,
1923
Methnne O I AP 97-8 99.5 766
Ethane CoHe..ooovviviivrinineannen. PR 03 - 4.4
Carbon dioxide COa....... Srreereaans e 0.4 - 2:0
Oxygen Oz, ieeeiiiiiiirer ittt iaiiieeceennanes Nil C - 60
Nitrogen Nz, ....oove e et ee et 1.5 - T 1140
Sulphuletted e E T L | VA — 05 —_

*Mines Branch Bull, No. 81, p. 21,

. The calorific value of the gas, ¢ alculated from the recent analySIS,
is 1046 B.T.U. showing it to have-a high fuel value.

The gas would be a valuable source of methane for future chemical
manufacturing processes using natural gas as a raw material. Examples
of such processes are the manufacture of methyl chloride by the regulated
action of chlorine on methane, and the production of formaldehyde by -
partlal oxidation of methane. .

The 'Many Islands Lake field

Although this field is only 40 miles east of Medicine Hat and might
be considered as within the Medicine Hat field, for the purpose of dis-
cussion it will be regarded as a separate area. ‘

- 8ix wells have been drilled, or are being drilled in township 14, ranges
1 and 2, west of the fourth meridian. - A considerable flow of gas has been
discovered in the well of the Medicine Hat Development Co., but the other-
holes had not reached the gas sands (Sept. 1923), which are at a depth of
1300 t0-1500 feet, except in the Community Oil well, in which the gas had
been mudded off, and the Canadian American 011 Co’ s well. : '

The- compzuues dulhng wells are:—

L R . : : oo Depth

S Name - - | o+ Location . - drilled

’ . . ' in 1923
T . L . . . . feet,

- The Community Oil Wells, Litd............ L JLSD 7 Sec 19 Tp.14, Rg. 1, W4th M.. 2471 .
The Medicine Hat Development Co...... v JLSD 7. Sec.19, Tp.14, Rg. 1, WAth, M .[* - 1200
. {L8D 7, Sec.20, Tp.14, Rg.1, W.4th.M.. 70
The Many Islands Oitand Gas Co. Ltd. ..... LSD 13 See. 26 Tp.13. Rg.2, W.4th.M.. 1400
The Canadian American Oiland Gas Co., Ltd.|LSD 12 Sec.31, Tp.13, Re.1, W.4th. M., 1350
Alberta Gas and 011 [0 T LSD {, Sec 12, Tp 14, Rg.2, W.4th. M., i

Most geologists agree that there exists in. this neighbourhood- a
favourable structure for the presence of oil and gas.. The area was ex-
plored by an officer of the Geologlcal Swrvey in 1923, and his report
18 awaited with interest.
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The character of the gas. Two gases were examined in this field, from
the wells of the Medicine Hat Development Co. and of the Canadian
American Oil Co.

Medicine Hat Development Co. Owing to a defective casing in the
Medicine Hat Development Co’s well the gas could not be entirely closed
off for a test of the rock pressure nor for a satisfactory open flow measure-
ment. It was calculated, however, at 800,000 cubic feet a day. The
specific gravity of the gas was 0-578.

Two tests for gasoline hydrocarbons were made, using the Oberfell
apparatus. The tests were negative. This result is confirmed by the
analysis, and by the low specific gravity of the gas.

Canadian American Oil Co’s well. 'This well was reported to be 1350
feet deep. An hour after being blown off, the rock pressure was 350 lbs.
per square inch. The flow was about half a million cubic feet per day.

The gas was a dry gas, of specific gravity 0:-587. Two tests gave no
evidence of the presence of gasoline hydrocarbons in the gas, a result
sonfirmed by the analysis.

The Community Oil Well, Lid. This is the deepest well in the field,
but it has never been thoroughly tested. It was drilled to its present
depth with a rotary drill, but the mud has never been entirely pumped -
off for a test., The drlllel believed that a heavy flow of wet gas was thus
kept back.

Owing to an accident with the casing, the well could not be tested’
when it was visited in October 1923.

Analyses. 'The following are the results of analyses of the sal;nples y

collected:— A -; o
. .
Medicine Oanadi'an ""‘,—'\'
Hat - American.
Development Oil .
Company Company
) Per cent Per cent
Methane CHavuvrroinvninrireie it iiiereenerieeriaeasnscraronssnnes 95:6 96-3
Ethane CoHa.......... Ceeean .. Nil 0-5
Carbon dioxide COs.. 0-2 0-5
Oxygen Oz...oovvennn. 0-1 0.3
BT 1 S 4-1 2.4
0-574 0-578
1017 1074
.. Nil Nil
Not examined 0-07

Although it is probable that large supplies of gas will be ultimately
available, none of the wells yet’ drilled are in a position to supply large
amounts to Medicine Hat or to any industrial plants in the neighbour-
hood. The erection of a gasoline extraction plant is not warranted as
there is little gas and it is dry. Nor is the gas of the most suitable com-
position for a carbon black plant, as the ethane content is too low to give
desirable yields of black.
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Bow Island field!

The Bow Island field covers townships 10 and 11, ranges 11 and 12,
west of 4th meridian, an area of about 20 square miles. The chief wells
are situated along the south bank of the Saskatchewan river, ten miles
north of Burdett station on the Medicine Hat—ILethbridge branch of
the Canadian Pacific railway.

History. The first well was drilled in 1908 by the Canadian Pacifie
Railway Company, 12 miles from the present centre of production. The
development of the field was subsequently carried out by the Canadian
Western Natural Gas, Light, Heat and Power Co., Ltd., and in 1913,
16 wells producing 75,000,000 cubic feet per day were drilled. The present
pipe line to Calgary, 160 miles long, was laid at that time. To date,
twenty-five wells have been drilled in this field, several of which are now
abandoned owing to the encroachment of water. '

Present condition. The original rock pressures in this field were
about 750 lbs. per square inch and open flows of seven and eight million
cubic feet a day were common. The principal supply of gas comes from
the Dakota sands at about 1900 feet, though a small amount is obtained
at 800 - 1000 feet in the Belly River shales.

Unfortunately the field is showing signs of exhaustion and Calgary
has suffered from a shortage of gas at times in the past few years. During
the summer of 1923 many of the wells were cleaned out and the field was
not drawn upon. A recent report based on an examination of the field
in October 1923, made by engineers appointed by the Public Utilities
Commission of Alberta, shows that this treatment has checked the decline
of the field and the average rock pressure has increased slightly, to 210
lbs. per square inch. The open flow of all the wells was found by the -
Canadian Western Natural Gas Co’s engineers to be about 17,000,000
cubic feet per day in September.

The minimum field pressure that will transmit gas through-the pipe
line to Calgary is 60 Ibs. per square inch. '

Character of the gas. The gas from the Bow Island field is of low
_specific gravity and is a dry gas, as the following analyses show:—

Mines . -
: Branch @G. A. Burrell, Pittsburgh
Analysis by’

' “1914 1915 1916 1919

‘ p.C. p.c. p.c. p.c.

ke Calt ol et | e o1 | o0

Oxygen Os.envevneinriareneerenasses g4 02 trace 01 0-0

Carbon dioxide COz..........iee e - e 0-1 0-0

Nitrogen Na..ovooivieeiiiiiiiiiniiiii, 8:2 77 8.7 Q.7
Specific gravity....coivvevieenae.s e 059 0-58 0-59 0-60 -

Calorific value B.T.TU. at 0°C., 760 mm........ PO 946 983 - 970 962

1Geol. Surv. Sum. Rep. 1916, pp. 130-134.
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Turther analyses, reported! in 1917 by Mr. Patterson when examining
the Bow Island gas for its helium content, were:—

Barnwell Bow Island
Wells 1,2,3,
Well No. 25 4,5,6,7,8, No. 22 |[No.9and 10
12,13 and 23
C @ an (111) [¢9] O @

p.c. p.c. p.c. p.c.

Methane....covvieeneaenrnraoness 86-2 91-6 87-0 87-6 90-1 89-2

T Ethane. ... .vieiiiiie i ieraaae 4.3 1-9 5-0 09 2-6 6-9

Nitrogen (including helium)......| 9:5 6-5 8-0 11-5 7.3 9:6

Helium.,...cooovvviniennnnnnsnees - 0-36 - 0-30 0-33 0-30

Other wells were drilled to the east of the Bow Island field, in town-
ship 12, range 13, at Taber, and near Lethbridge but no gas was found.

A number of wells have been drilled at various points on the Canadian
Pacific Railway branch line from Medicine Hat to Suffield and Lomond.
At Suffield, Alderson, Brooks, and Bassano small flows of gas were
encountered, and are supplied to these towns for domestic use and for
running gas engines and pumps at railway stations.

The supply from wells of this kind is usually less than five hundred
thousand cubic feet a day and'is of little importance from a domestic or
industrial point of view except to the towns where the wells have been
drilled.

The Foremost field

This area is eight miles south of Foremost station, on the Canadian
Pacific Railway branch line from Lethbridge to Manyberries. A well
drilled to a depth of 3705 feet by the United Oil Wells Ltd., on sec. 31,
township 5, range 10, west of the 4th meridian, on the south bank of the
Etzikom coulee first showed the possibilities of this region. Unfortunately
a heavy flow of salt water drowned out this well.

Recently the Canadian Western Natural Gas, Light, Heat and Power
Co., Ltd. put down a well on sec. 1, tp.6, range 11, west of 4th meridian.
At a depth of 2180 to 2190 feet a strong flow of gas, reported to amount to
20 million cubic feet a day, was struck. The company is now drilling two
other wells a mile to the south, and if, as is expected, equally good flows
of gas are struck, a pipe line 40 miles long will be laid to connect this supply
with the main pipe line of the company from the Bow Island field to
Calgary.

This gas is found in the Dakota formation.

Character of gas. No measurements of the open flow were made when
the well was visited. The rock pressure was 650 lbs. per square inch and
cylinders were filled at this pressure. No gasoline hydrocarbons would
be expected in a gas at this high pressure and no tests for them were made.

1Mines Branch Bulletin No. 31, p. 55.
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The report of the engineers appointed by the Public Utilities Com-
mission of Alberta gives the rock pressure as 660 Ibs. per square .inch and
the open flow 15,703,000 cubic feet per 24 hours. At 150 Ibs, line pressure
the well could flow at the rate of 12,660,000 cubic feet per day. This
well is therefore the biggest gasser in Canada so far opened up.

The result of the analysis of the sample collected on October 20th,
1923, was:— - '

Per cent
Mthane CHe....vvvveirienersseeeseetteesensesereennreeerneans TP B
Tthane CoHouoon o uvveiiiiiieiriirieineneenneenesenenancn 0-8
Carbon dioxide COz..ovviviinvnininnnrens . 0-3
Oxygen O2.ocvvivnnnnnnns. : 0:3
Nitrogen Na.....uvune.. 4.4
Helium Content. . ..o eeitiiierttitetiiaeeetenrereeeensenerseeeneareniiinnn 0:20
-Specific gravity.............. T, P U et e, o - 0610
Calorifie value B.T.U, at 0°C and760mm.............;.....,...-.... ............ 1018 :

- The gas is free from odorous sulphur compounds and on account
of its high calorific value is a very suitable gas for domestic use.
' The Foremost area is undoubtedly a promising field and will be of '
great value in increasing the supply for Calgary and other towns fed by
the Bow Island pipe line. o o ' .

The Sweet Grass field*

Since the discovery of a new .oil field in northern Montana, the Kevin
Sunburst field, in which many producing oil wells have been drilled, 12
to 18 miles south of Coutts on the International Boundary, there has been

- great drilling activity in township ‘1, ranges 14 and 15 wesb of the 4th
meridian, Many companies have commenced drilling during the last
two years in the hope that the Kevin Sunburst field may be found to
extend into Canada. - - - . ‘

The following is a list of the chief companies operating:—

. | Depth drilled
L.S.D.| Sec. Tp. Rg. up to Oct.
S o 1923
feet

Boundary Oils, Ltd..c.veeiiierininerinennnns o1 3 1 15
Lethbridge Oils, Ltd....ccovvvivnnnnsn, Ceeveaes 1 12 1 15 2040
Rorder Oil Co............. [N Cereeenean. 1 6 1 14 2015
Wi, Livingstone, ..uueiieeeiernesensonenncnsas 1 {4, 11,24 1 15
Coutts Sweetgrass Oils, Lid......... Cereeeains 1 2 S 15 2000
Oil Lands Exploration.Co., Ltd....... eenveaian 1 2 1 15 200
Stokes Stephens.....vevveiiiineeninn. Crenrneeans 22 2 14- ' :
Anglo Indian Oil Co,..... Cheerieraeas Ceeseriias 14 1 15 Commencing
Snake River Qils........... PN 4 20 1 14
Canadian Oil and Gas Covveevrrerrnrnnenrnnnes 29 1 1 1360

1The Geological Survey has commenced a det.hiled geological investigation in this field. See oil prospects in
Southern Alberta. M. Y. Williams, Canadian Mining Journal, Nov. 30, 1923, p. 949. - .
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Two slight showings of eil have been reported but very little gas has

" been struck, and lately, following the decline of activity in the Sunburst

field, many of the companies have suspended operations.

Other wells in the neighbourhood drilled by The North West Co.,
Ltd., on L.8.D. 6, sec. 5, tp. 1, range 16, west of 4th meridian, have
furnished valuable geological information but, so far, have yielded no oil
and little gas.

The Turner Valley-field

This field, situated in the foothills, in townships 19, 20 and 21, range 2,
west of 5th meridian, is the only one in western Canada where oil is being
produced commercially at the present time. The Black Diamond field,
the Sheep River distriet, the Dingman field and the Okotoks field, are
other names by which this field is known. It lies to the southwest of
Calgary and is reached by a good road through Okotoks, a distance of
forty miles.

The formations in this neighbourhood are greatly disturbed and
faulted and the difficulties of drilling are great. The geology and struc-
tural conditions are fully described in Geological Survey Memoir No. 122,
Sheep River Gas and 01l Iield, by S. E. Slipper.

History. Oil was first discovered in quantity in May 1914 at 2718
feet, in No. 1 Well of the Calgary Petroleum Products, Ltd., and at once
a boom started in Calgary which is a vivid memory with many people.
The failure to open up a large oil pool and the formation of worthless
companies, coincident with the outbreak of war, led to much disappoint-
ment and loss of money.

A few companies, the Southern Alberta Oil Co., the Alberta Southern
0il and Refining Co., the Alberta Petroleum Consolidated Oil Co., and the
Canada Southern Oil and Refining Co., produced some oil but only the
first of these is in commercial operation today. The present production,
about twenty barrels a day, is lower than the initial yield and the oil is
heavier in character. An analysis is given below.

The chief wells producing gas in this field are:—

W. 5th Mer. Gas volume
Depth | cubic feet
L.S.D. See. ' Tp. l Re. per day

Southern Alberta...........ocovveiinnn, 18 ' 18 20 2 3575 1,000,000
Hlinois-Alberta...coovvervinivnenienene. 14 12 20 3 3038 2,000,000
Royalite No. 1..viviiiinivirniennnnen, 6 20 20 2 3010
Royalite No. 3.ouvvveiiiiinineninaniens 14.—6 20 2 2830 3,000,000
Royalite No. 4....oovovininnininnnrinnn, 12.—7 20 2 2890* | 7,000,000

A list of wells drilled in this field and to the east, west, and south of
Sheep river, giving the location, structure, depth, quantlty of gas and
oil found, is given on pp. 31, 32, and 33 of Memoir 122,

*Sept. 12, 1923, still being drilled.
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" Tests made. The field was visited on two occasions when samples
for analysis were collected and tests made for the gassline content of gas
from five wells. The results are tabulated in the following ecolumns:—

" Royalite Oil Ilinois- Southern
Company Alberta Alberta .

Constituents

Well Well | Well Well
No.1 | No.3 | No.4 Well No. 1 No. 2
% | % | % | % | % | %
Methane (CHa)uvvvinieeiiiieniiieenennnes 718 672 659 67-4 74.8*% 52.0-
Ethane (CoXls). oo vevriveninenieinerennens 25.9 30-3 244 30-0 22-1 45-1
Carbon dioxide (CO2) vevuviveriiiennenean 21 1.7 1-2 1.0 21 1-4
OXVEEN (O2) . eiinntiiieiinireiinneranenens 0:3 Nil 2:0 0-2 Nil 0-8
* Nitrogen (N2)......... e eeereerereteraeans 09 0-8 6-5 14 1 1.0 0-7

Helium (He) vt oiviiinrnereeirneensneens 0-06
Specific gravity.. ... vverisivenesssn Teeies 070 | 071 | 0.73| 0-72{ 077 0-86
Calorific value B.T.U.at 0°C and 760 mm ..| 1274 1280 1156 1276 1201 1392
Gasoline hydrocarbons pints per 1000 cu. ft. 2-2 2-1 1.4 . 4.0
Open flow 1000 cu. f...e0vneivenenenninnn.s 2,000 3,000 8,000 2,000 800

The production of gasoline in the Twrner Valley field. The Royalite
Qil Co., in 1921 established a plant for the extraction of gasoline from the
gas from wells of the Calgary Petroleum Produets Litd., which they had
taken over. ‘ : ,

The method used is an absorption process, operated under patents
owned by the Hope Natural Gas Co. of Pittsburgh. The absorbing medium
is a mineral. oil, specific gravity -0-88~-0-82, through which the gas is
passed under pressure, first in spray absorbers and then through cylin-
drical absorbers. - The oil, slightly lowered in gravity by taking up the
gasoline hydrocarboris, is theo distilled and the gasoline fraction separated.
The oil is passed through heat exchangers, and then recirculated. The
gas, after being stripped of the gasoline hydrocarbons, is piped through a
6-inch pipe to Okotoks, into the main Bow Island line, to supply Calgary.

The production from No. 4 well lately drilled, will incerease the quantity
of gas being treated in this plant and augment the Calgary supply. Re-
cently six additional compressors, making twelve in all, have been install-
ed. The pressure of delivery has been raised to about 8300 lbs. per square
‘inch at the intake end of the pipe line and the maximum volume that the
line will convey at this pressure is about 8,000,000 cubic feet a day.

The production in 1922 was about 400,000 gallons gasoline and 1,250,-
000,000 cubic feet of gas. The plant is well arranged and efficiently
managed. o ' :

The Jennings Refining Co., Ltd. This company has recently installed
a plant to separate gasoline from gas from the Illinois-Alberta well. A
small amount of oil in this well and the oil spray carried by the gas has
undoubtedly accounted for the difficulty in getting concordant analyses
of its gasoline content. The gas flow, according to recent reports, has
increased to three million cubic feet since the measurements were made
in September 1923, when it was only about one million. The method-

-
*Analysis of sample collected April 1923,
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employed for the recovery of gasoline is the usual absorption process;
the gas passes up a tower, packed with special tiles affording a large surface
over which the absorbing oil flows. The oil is then distilled and after-
wards recirculated through the absorber. The plant had not commenced
commercial production when visited, though trial runs were in progress.
No arrangements had then been made for the utilization of the gas after
the gasoline had been removed.

Analysis of gasoline obtained. A sample of the product obtained in this
plant was examined in the oil laboratories of the Fuel Testing Division.

‘The specifications for aviation gasoline are included for comparison.

Aviation gagoline . Lab. No. 2595
Specific gravity at 60°TF........coovvinininnn Less than 0-725 0-692
Colour..oovereiriieiiinnonennennes e Water white Water white
B ) N None None
Todine number.........oveviiiriiinniiinin Less than 7 . 4
AcCIdity.vvviinrieenieneiiinirernieninenianes None None
Sulphur content,........covvieiiiriiiiiiins Less than 0:01%, Less than 0.019%,
Distillation range............... .
10 per cent must distill between 60-75°C 409, below 75°C
65 per cent must distill below. .. 100°C 79% below 100
End point......... et ieerer ey 150°C 178°C

Analysis by H.MeD. Chantler, Jr, Chemist.

The comparison shows that the product contains too great a quantity
of the more volatile hydrocarbons and would have to be blended with
less volatile naphtha to produce a good fuel.

The gasoline would also require a purification treatment to remove the
unpleasant smelling constituents.

The Alberta Southern Oil and Refining Co. This company has a small
plant in which the oil obtained each day from the Southern Alberta Oil
Co’s well No. 1 is distilled. About 20 barrels a day of this oil is blown
off into a 60-barrel tank and from there is pumped into a still.

The products obtained are gasoline, which forms about 65 per cent
of the crude oil, kerosene about 15 per cent, and fuel oil which makes up
the balance.

The following is a report of an analysis made on a sample of the crude
oil collected in September:—

FUEL TESTING LABORATORIES

Ottawa, Feb. 29, 1924
REPORT OF ANALYSIS

Laboratory No. 2504
Crude Oil from Southern Alberta Oil Company’s Well, Black Diamond TField.
Specific Gravity of 0l at 60°T .. ovveverivninieiineniinriiniforeeaiionienns 0-765
Distillation of oil, Specific gravity
at 60°F.
Fraction %0 Volume
Light (gasoline) fraction up to 160°C.........vvvvieinnnnnns 525 0723
Medium (illuminating) 0il 150°—300°C.......0evvvvvirnnnens 36-3 0:790
Heavy (lubricating) oil 300°C. Up...ovvuvvevienriinenenensn 10-0 0-864
Distillation range 49°C. to 391°C.
R, E. Gilmore (Sgd.) Analysis by:
Superintendent, H, McD. Chantler, Jr. Chemist.
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The Viking field

The Viking field covers townships 48 and 49, ranges 12 and
13, west of 4th meridian.- The ten wells so far drilled are near
the range line, six miles north of the town of Viking, which is on the
main track of the Canadian National railway. The gas field probably
extends to the north of Birch lake and leases have been taken up all over
this area and for fifty miles to the west along the railway line to Wainwright.

The wells were drilled in 1914 by the Northern Alberta Natural Gas
‘Development Co. but negotiations between this company and the city of
Edmonton failed to reach any agreement. In 1928 a new company, the
North Western Utilities, was formed and a contract to supply gas to the
city was made.

Particulars of wells drilled. The followmg measulements were made
by the company’s engineer in 1923:—

. Location . Depth | Rock pres. | Open flow

No. : — feet 1bs. per M. cu ft.

. L.8.D.| Sec. Tp.” | Re. o sq. .’ per day,
1 13 24 48 - 13 2435 9,000
2. b 19 48 12 2373 . Al 2,700
8. 10- | 26 |0 48 | 13 | 2365 : 5,000
4, 3 30 4 |- 12 2343 wells : 1,350
5.. 8 36 . 48 13 2220 . . . 6,286
G.. . 5 6 . 49 12 2208 . : 7,617
T i i 1 6 49 C12 2215 “about’ 7,000
PN vees 2 18 48 .1 12 12430 . 2,000
| R reeeeas . 8 24 49 13 2340 800 . 3,250
{1 AN vereeas] 16 29 . 48 . - 12.| 2220 .| . . < 3,000

BN

The available supply in the immediate field is calculated to be over
sixty billion cubic feet of gas and should: be sufﬁclent for many years
‘1f 1t 18 plopelly conselved and- efﬁmently used.’

Character of gas. The gas is a dry gas, w1th metha,ne as the chlef
.constituent as the following analyses show, It contains no Sulphur com-
pounds and therefore has little or no smell. It has a high calorific value
and is of excellent quality for domestic heating and lighting. :

o Mines Provineial
Constituents " ° : Branch analyst
- : *1023 T1919
e L . .. - v .. Perecent Per cent
Methane CHa....ovvveenns s, [N O 92+5 93-3
Ethane CoHg. vouieiievnririennrrnanes Leesirrnscentacnnanans PR BTN 3:5 - N
Cmbondxo\ldeCOz..................: .............................. 0+5. 06 -
Carbon monoside CO...... e e = 0-6
Oxyegen O2..0vveiivennnnns e e e b et ea e et ettt an e ey Jd001 0-4
NIEEOZEN N oot ittt it i ernrneteinirasoraseneenasans 3.4 5-0
Sulphuretted hydxoven HzS S Nil Nil
Hehum He ............................................... e 0-006
Qpeclﬁe gmwtv ...................................... i eeiveeenes - 064

Calorific value B.T.U. at 0°C and 760 MM uvesiierervenrnenen, Coeilan] 210610

N
' .

: *Simple taken from well No. 6
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The Edmonton gas supply. The pipe line from the Viking field to
Edmonton is eighty miles long. Gas from the wells is piped to a central
pressure reducing station, where it passes into the main 10-inch pipe line
at about 300 lbs. pressure. At Clover Bar, just outside Edmonton, the
pressure is again reduced to 20 Ibs. per sq. in. and the gas passed into the
high pressure belts in the city, from which it enters the supply line at a
few ounces pressure.

The cost to consumers will be 46% cents per thousand cubic feet for
the first 60 thousand cubic feet with a reduction to 40 cents for the next
20 thousand cubic feet and a third reduction of 5 cents per thousand
cubic feet for each additional 20 thousand cubic feet used, down to a
minimum rate of 30 cents.

The Wainwright field

This field, sometimes known as the Irma field, lies between Irma and
Wainwright along the Battle river, and near the main line of the Canadian
National railway. At present it is attracting muech notice because of the
recent discovery of oil in No. 2 well of the British Petroleum Company,
six miles north of the town of Wainwright. Leases have been taken out
_over six or seven townships adjoining and north of the railway line and

there will be much drilling in this territory next year with the probability
that large volumes of natural gas will be released.

The gas sands have been struck at 1700 to 2000 feet and are probably
the beds of the Upper Cretaceous formation,

The first well in the neighbourhood was drilled by the Viking Battle
Creek Syndicate, in 1920, on see. 4, tp. 45, range 8, and a big gas flow
was struck.

The Imperial Oil Company, subsequently taking over this company’s
interests, opened up another well, giving five million cubic feet of gas a
day. This well has also been the subject of much notice on account of
the spectacular display when the water which leaks into it is blown off,
together with an oil-water emulsion which is formed.

The wells tested in this field were:—

British Peitrolewm Lid.

Well No. 1, L.8.D. 1, sec. 36, ip. 46, range 7 west 4th meridian. This
well was drilled early in 1923, the gas sands being found at 1683
feet, at 1800 feet and at 2010-2015 feet, and six million cubic feet of gas
was reported by the press!in May. It was said to be a wet gas containing
several pints of gasoline per- 1000 cubic feet.

However, when it was examined in September 1923, the flow had
decreased to a few hundred thousand cubic feet per day and the well was
flooded with water. The gasoline content of the gas was mil.

_ 1 Oil and Gas Journal, May 10, p. 48, 1923
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“The analys1s of the gas bubbhng up through the water gave:—

Per cent
MethaneCH4 ............. S RPN 87-3
Ethane CeHs,......vus. N 4-4
Carbon dioxide COz.ivvvvvrrivneinriieiecnennnenss 0-3
TOXYEEN O, ittt e it 1.0 .
B 0 1 T 7-0
SPCCI e ET VI Y .ot i et sttt ieeeeereiinerrrearaeieneiaians . 0-62 -
Calomﬁc value B.T. U. at0°C and 760 mm............ ferresesesiiniaietusiinintonens 1012

‘ . Well No. 2, L.8.D. 18, sec. 30, tp 45, range 6 west 4th meridian. This
well is sd:uwted on hlgher ground about 200 yds. from Well No. 1. At
“the time of 1nspect10n it had been drilled to 2030 feet with a rotary drill,
and the 81-inch casing was being cemented off for a test. On November
14th oil was struck. The flow was apparently not continuous but the oil
was blown off by the gas when it was released periodically. The production
was estimated at 60 to. 100 bairrels a .day. .

A report of analysis on a-sample of this oil follows:—

FUEL TESTING LABORATORIES
’ o QOttawa, March 3rd, 1924

REPORT oF ANALYSIS
Lnboratofy No. 2609.

' Oil from Well No. 2 of Bntxsh Petroleum Ltd., near Wamwrlght Alberta, collected by Mr.
C. Dingman.

The 4 oz. sample received consisted of an opague brownish black emulsion of oil ‘and water
carrying & suspension of ﬁne silt. i

Approzimate comp'osition

[ A 70% Vol.
B3 753 N ....20% Vol.
Sediment....oeeeineinririiiniiennes 10% Vol.
Sp. Gr. at 60°F. of 011 after water had been separated.........ccovvuern. e, 0-984
Sp. Gr. at 60°F. of oil filtered from silt, . c.overiir ittt iiar i ireiraeians 0-948
Distillation of the oil (water separatea) % Vol. % Wt.
Total OFL ABEIIRLE. v v v\ttt vee st eeieeesviiraeeeaieeaiieee e aaas 84.8 834
Coke residue.<.....oovviiiviieiiinnananns et ierec e . 15.0
Loss by difference........oooeviviiiiiiieann, e eeeeeeana, .. 1-6
Sp. Gr. at 60°F. of ol distillate...vivevriiriinr ittt iiereaenins 0-882
Redlistillation of oil distillate (Sp. Gr..0‘882) %  Volume of
’ . ' %, Sp. Gr.  Total  original
Vol. at 60°F oil sample
Light oil (crude naphtha) up to 150°C...........ovuvnee 4.5 0-851 3.8 2.7
Medium oil (illuminants) 150°-300°C............ .. 36:6 311 21-8
54.8 0-916 465 32-5

Heavy oil (lubrlcatmg stock) 300°C. and up

Reniarks. The sample submitted was to6 small to allow for determmahons showing
more than indications of the nature of oil-as received and the proportlon of light, medium
and "heavy oil fractions on & very small laboratory scale.

Anulysxs by: H. McD. Chantler . (Sgd.) R. L. Gilmore
Jr. Chemist. Superintendent.
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Imperial -0il Company.

As -already mentioned this company: drilled on the Gratton Oil
Company’s lease on L.S.D. sec. 18, tp. 45, range 7, to a depth of 2205 feet.
A heavy gas flow of 10,000,000 cubic feet per day was struck but water was
also encountered and proved difficult to case off. A sand at 1892 to 2205
feet gave a little heavy oil, reported as less than a barrel a day. Gas from
this well was used.in drilling a second well on L..8.D. 2, sec. 14, tp. 45, range 8.

Tests made. The well was visited on October 3rd. A few moments
after the valve was opened a quantity of a dark brown heavy fluid shot
up to a beight of 60 to 80 feet, followed by a stream of water, mud and gas.

After ten or fifteen minutes the ‘well had blown clear and tests for the
gasoline content were carried out. Samples for analysis, including some
of the heavy brown fluid, were collected. The results were as follows:—

Gas analysis

Constituents Per cent
Methane CHuvoorvviviinenniiniiieennrinennennnes N 88-6
Ethane CoHs........ ‘ oo 28
Carbon dioxide COz. 0:3
Oxygen Og... ...t e 0-8
NitroZen No. .o ue v ie e s rrerranorreansntonsenssersnssaes 7.7
5 L) T SN 0:06

Gasoline ContENt. .. vuvvivssrierenrcrensrierrsenininerirsraininns Nil
150150088 (e w20 AR N 0-61
Calorific value B.T.U. at 0°C and 760 MM ..e..covvennneerinrnsnsesn 992

Rock pressure after blowing off one hour 650 Ibs. per square inch.

Analysis of dark viscous fluid. The examination was made by Mr,
Kohl, chemist of the Fuel Testing Division, Mines Branch.

The report was as follows:—

The sample of black viscous material was contained ‘in a quart
sealer. A little greyish mineral matter had settled to the bottom of the
jar, covered by water to a depth of about one inch. Above this was a
dirty, dark brown emulsion.

The volume of the water was 180 cubic centimetres. The emulsion
was drawn off, a measured volume put in a distilling flask and distilled.

The operation was carried out with great difficulty on account of
the frothing and bubbling over of the material in the flask.

This treatment separated the water and oil forming the emulsion and

the mineral matter suspended in it. A residue of coke remained in the
flask after the distillation.

The quantities of these materials were:—

per cent bg vol.

3 13
3 111
11 «
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The oil thus obtained was then fedistilled with the following results:-

Per cent of | Per cent of

Temperature Product initial .| volume of p. Gr,
oo : . -| volume emulsion | at 15:5°C
25° — 150°Cuiiiniveninnnncenns (naphtha fraction)....,.. 20 8 0-765
150° — B300°C...iiviivrennnnnansns (illuminating oils)....... 35 C 14 0-869
800° — 400°C..ivvvriiirnnvenannss (lubricating oils and
. (7)) JRS 45 18 0-934

The quantity of the emulsion that could be obtained from this well
is very small. - o

The Athabaska field

Some exploratory drilling for oil has been carried out in several
localities along the Athabaska river. 1In 1897 the Geological Survey drilled
a well on the banks of the Athabaska, two miles above the mouth of the
Pelican river. This well encountered a large flow of gas in the Dakota
sand at a depth of 800 feet. The well was allowed to blow off for fifteen
years before it was finally capped. A few years later two other wells
were drilled within a radius of two hundred feet by the Pelican Oil and
Gas Company, and at a depth of 800 feet strong flows of gas were struek.

An analysis made on a sample collected in 1916 gave:—

Methane CHauuvuorerieniinetiiniorsisncerseseraenesssssearanesss 83:5 per cent
Carbon dioxide COz.voiriiiniiiiieneinenerseasienenennns U 1.0 « «
OXYEZEN D21t vt triieniernereesenssaessissesencocionsasieasassssans 2.9 « o«
NItroZen Nz... v iieereaairnreerioeniiresnreessrnsnaenes PN 12.6 « ¢

Calorific value, per cubic foot at 60°F and 760 mm....,. 850 B.T.U.

Undoubtedly large reservoirs of gas exist in this area.

Farther down the Athabaska river, especially north of MeMurray,
a number of wells have been drilled but no oil and little gas has been found.

The Peace River region

During the last ten years there has been spasmodic drilling in the
Peace River field chiefly north of the town of Peace River. There have
been slight showings of oil, usually a heavy asphaltic petroleum, in some
of the wells, but no good gas sands free from heavy flows of water have
been struck. .

The water conditions cause much trouble in this locality and several
drilling rigs have been completely destroyed by rushes of water at high .
pressure from water sands penetrated without the necessary precautions.
Strong flows of gas have been struck in several of the wells drilled and
rock pressures of 600 to 700 pounds per square inch are reported but the
gas is seldom free from water. Little is known about the character of
the gas, or the possibilities of extracting gasoline. The field is near the
Edmonton, Dunvegan and British Columbia railway and is perhaps one
of the best situated in Alberta for the establishment of carbon black plants
if sufficient quantities of gas of a suitable composition can be found.
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The chief companies operating are:—

Location of well
Depth

Sec Tp. Reg
Peace River Oil Co., Tdd....cvvevnnrenroneocneniinrerinceanns 4 85 20 1136
31 85 21 1119
24 85 21 1280
‘Canadian Petroleums Ltd.....o00vvvveiiiieiineninencnsnonions 11 85 21 3000

23 85 21

P. M. Oil Co., Ltd........ .. 36 83 22
Tar Island Oil and Gas Co 24 85 21 1087
North Pacific Oil Co vere . e J o1 85 21 | 850

The following analyses have been reported:—

Spring on**
Canadian Petroleums Ltd.,* | Tar Island
Well No. 1 25 miles
below
Sample | Sample | Sample | Peace River
2 3 Crossing
Methane. . 71:6 656 736 772
Higher hydrocarbons 14.1 15.4 16-2 -
IMuminants........... 0-1 0.1 0.1 -
Carbon dioxide. 0-2 02 0-3 1-8
Carbon monoxide 0:1 0-0 0-1 -
b87714c) 1 D 2.1 3-1 1.2 3.7
B o3 PP 10-3 14.2 7:2 17-3
Sulphuretted hydrogen.....o.ovvvvvivnrevnenennns 1.5 1.4 1-3 -

* Analysis by J. A. Kelso, University of Alberta.
** Truel Testing Plant, Mines Branch, Ottawa.

Pouce Coupé field

The Imperial Oil Company, in 1922, drilled a well on L.S.D. 7, of
sec. 26, tp. 80, range 13, 6th meridian, known as the Pouce Coupé well,
This location is west of Peace River and about fifty miles from the railway.

At 1676 feet, 10,000,000 cubic feet of gas was struck, No information
is available of its gasoline content or composition. The well after being
drilled to 2733 feet was mudded off.

The Northern Alberta Oil Fields, Ltd., is now drilling on sec. 27,
tp. 79, range 12, 6th meridian. It is evident that large supplies of gas
are available in this neighbourhood.

The Prairie Oils, Ltd., is commencing to drill on L.S.D. 15, sec.
23, tp. 74, range 17, 5th meridian, near High Prairie.

84377—3%
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Analysis of Alberta Natural Gas

Analysis
: Gasoline
Ficld . ) Well Sp. | CH4 | CeHg| COa| O: Nz} gallons
Gr. per 1000
: cu, ft.
Mecdicine Hat..,....|City Mains............... 0-56 { 97-8| 0-3| 04 00 1.5
Many Islands T.ake. [Medicine Hat Dovel, Co.. 0-571956| 0.0y 02| 0.1 4.1
Can. American Oil Co.....| 0-58 | 96:3 | 0-5| 0:5].0:3} 2.4].
Bowjlsland......... Pipe lino......covevevvnninn 0-59 ‘916 | 0.0 02 8.2}
Pipe linC...o.vevnveeerines 0-60 90-3 00| 001 9:7
Well N0, 22....vvuiinnn 90-1| 26| 00} 001 7-3
Well No. 9 and 10......... oo 89.2:| 09| 00 00| 9:6
Barnwell........... Well No. 25......00vvvinee 86-2 | 4.3 0.0 00| 95
Toremost.......... Well No. 1......... P 061 |94.2| 0.8 0:3| 0:3] 4:4
Craigmyle....... JEeklinwell . oovvveviniinns 0:57 | 954 00| 03| 0:0] 3-7
Turner Valley......|Southern Alberta well No. : )
. J 0-86 | 52-0 | 45-1} 1-4| 08} 0.7 07
IIlmms-Albelta,
| Well No. 1..... TR 0-72 | 67.4 (800 | 1.0{ 02| 1-4 0-3
Royalite 011 Co.
Well No. 1..oovnenvnnnns 0-70 | 71-8 | 25:9 2.1 0:3( 09 0:2
. JWell No.3.oveivnvinnnnn 0.71 | 67-2 | 30:3 1.7 0-0] 08 0-3
. Well No. 4.oovvivennnnn 0-73 | 65- 9 24+4 12| 2.0 65 0:2
CViking.....ooode Well:No. 6..... ereeeena. 064 {925 35| 05 0:1]°34 .
Wainwright. ...|British Petroleum : ’
i’ Well No. 1...vuvenenenn . 87.3| 44| 03} 1.0 7-0
Imporial 0il Co.
o.1....... 8861 26| 03| 08| 7.7
Athabaska Rwel Pellcm1 Rapids, 83-5 1.0{ 2.9 1126
Peace River........ Tar Island Sprib, 77-2 18 3.7 17-3|.
Analyses of Some United States Natural Gases'
Analysis
No. | - - - |I'B.T.U. N I . ' Gasoline
e o Smetcc |- . Lo - | gallons
air. CH, CeHos CO2 02 Nz j per 1,000
" free - . Ao ' - . cu. £,
3 |Pennsylvania............. 929 | “75-79:] 11-33 0.-00.; 0.00 | 12.00 0-10
7 |Oklahoma...... 1007 | 71-00 | 18-54 0.16 0-61 9.82 0-11
10 |West Virginia... 1010 |/ 65-08 | 22-00 | > "0-24:] . 012 | 12.57 0.22
14 |Oklahoma..,... . 1116. 51-60 [ 37-20 0-25 0.40 § . 10:39 0-24
20 |Texas....... e 11361 72.60 | 25-10° 0412, 0.00 2.18 0-40
23 ICalifornia.......... ...\t 1174 | 54+30 | '37-65-{- 7-20: 0-12 2:80 0-50
25 [Oklahoma................ . 1_278 43‘(59 49-78 6-63 _0{-09 0-00 0-90

tT'aken from table in U.S, Bm eau of Mmes Tech Papex‘ 253, 1920, Tffcet of "asolme removn.l on the heating
“value of natural gas by D. B. Dow.
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THE USE OF NATURAL GAS IN ALBERTA

DOMESTIC AND INDUSTRIAL USE

Natural gas is the best fuel known; it has a high calorific value, it is
clean to use and leaves no residue; it is easily piped to where it is required;
and it can be burned with the maximum of control and efficiency.

The following table! shows the quantities and approximate costs
in Alberta of other substances which might be used as fuels that have the
same heat value as 1,000 cubic feet of natural gas.

Amount required

to equal Rate Approx-
Tuel calorific value per imate
of 1,000 cu. ft. unit cost

natural gas

3 cts $ octs.
Natural gas...... +50
Manufactured gas 1-50 3:00
Electricity....... 1 4-50
Gasoline. .. 40 2-40
Coal oil, .. 25 1-50
Sofbeoal. v e i 800 ton 0:36

The efficiency obtainable in the use of these fuels is not taken into
consideration in this table, though it is probable that most of them are
burned with about the same efficiency excepting soft coal from which
only about half its available heat is usually obtained. Considering the
convenience of using natural gas, it is readily seen that it is the cheapest
and best fuel obtainable.

Most of the natural gas at present available in Alberta is used for
domestic purposes. It is supplied to all the larger cities—Calgary, Bd-
monton, Lethbridge, Medicine Hat, and more than half the population
of Alberta may benefit from its use.

The chief companies supplying gas to domestic consumers are:—

Wells at Cities supplied

City of Medicine Hat. .....vvvvervenenierenineiirnenreannnneens Medicine Hat..| Medicine Hat .
Dominion Glass Co.uvnvniienrirerieti e ctrieeisnaensieionnes Redeliff.....,.. Redeliff

Bow Island....|{Calgary
Canadian Western Natural Gas 1.........cooviinivininnennnns. Monarch Lethbridge
Light, Heat and Power Co., Ltd/ Barnwell Macleod

Foremost Nanton

Turner Valley|(Okotoks etc.
North Western Utilities Litd Viking......... Edmonton
City of Wetaskiwin.................... . Wetaskiwin,...| Wetaskiwin

To conserve the supply in the best interests of the consumers, attention
should be paid to the efficient distribution and use of the natural gas.
The chief wastes are caused by leakage in the transmission and distribution
of the gas, and inefficient and careless use by the consumer. The first
cause of waste can be remedied by the installation of meters at various

1Adapted from table by S. 8. Wyer.  31st Annual Report Ontario Dept. of Mines, Vol. XX XT, Pt. V, 1922, p.32.
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points in the pipe lines, so that the quantity of gas delivered from the wells
can be compared with that paid for by the consumers, and if serious dis-
crepancies exist the leak can easily be found and repaired. Some loss in
transmitting through a long pipe line is unavoidable and the limit allowed
in many parts of the United States is 200,000 cubic feet per annum per
mile of 3-inéh pipe. This minimum can be secured by efficient . manage-
ment and control. The second great waste ean be prevented by educating
the consumers by close inspection and regulation! of all appliances
used, and by keeping the price sufficiently high to prevent unnecessary
consumption., '

. Much thought has been given to this subject in the United States?
during the last few years, especially in those states where the natural gas
supply is waning. The results of the many investigations and the remedies
put forward can be applied to forestall similar conditions in Alberta.

Industrial use. It is a well recognised principle that the industrial
use of natural gas should only be permitted where the supply is large and
the field is proved to bé of long life, and where it is certain that the estab-
lishment of the industry is of great economic importance to the district.
Medicine Hat is the only place where natural gas is being used in this way
in Alberta. As already mentioned, several flour mills, the largest glazed
pipe factory in western Canada, a pottery, and several smaller plants
have been established there, mainly attracted by the advantage of natural
gas as a fuel. '

The Wainwright field, situated close to the main line of the Canadian
National railway, will doubtless attract similar industries in the near
future, when more wells are drilled and greater supplies of gas are available,

The other fields, with the exception of those in northern Alberta,
should be reserved solely for domestic consumption.

THE POSSIBILITIES OF EXTRACTING GASOLINE

The natural gas gasoline industry has become of considerable im-
portance in the United States. The total output of gasoline in that country
in 1921 was approximately 5,498,000,000 gallons of which 82 per cent or
about 450,000,000 gallons valued at over $61,000,000 was obtained from
natural gas. The quantity of natural gas gasoline recovered in Canada is less
than 400,000 Imperial gallons, valued at about $85,000. Unfortunately,
at present, there is not much prospect of this amount being greatly increased.

Dr. D. B. Dowling, of the Geological Survey, in 1917, examined many
of the gases in the older fields. With the exception of the gas in the Turner
Valley field, the tests showed that there were no gases in the Medicine
Hat, Bow Island or Viking fields that contained "gasoline hydrocarbons
in ecommercial quantity.

1 Wyer, S.8., Natural gas, its production, service, and eonservation.

Smithsonian Inst. Bull, 102, part 7, 1918, p.42.

Natural gas manugl for the home. R.A. Cattell.
Tech. Paper 325 ,U.S. Bureau of Mines, 1922,

Natural gas in 1919-1921, R. S. M¢Bride and E, G. Sievers.
Mineral Resourees of the United States, 1921.
Part IT, pp. 335-36. U.8. Geological Survey.

Natural gas in 1921, 31st annual report Oatario Department of Mines, 1922, especially report by Samuel
S. Wyer on the situation in Westera Ontario, pp. 29-34.

0p. cit.
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The results obtained in the investigation carried out by the Mines
Branch during 1923 confirm the report then made. At many natural
gas wells no tests were carried out, because preliminary measurements
of the specific gravity and of the roek pressure showed that no gasoline
hydrocarbons were likely to be present, a condition afterwards confirmed
by the analyses of the gases.

Three gases in the Turner Valley field were found to contain about two
pints per 1,000 cubic feet and one approximately four pints; even these
would be considered hardly worthy of treatment in the United States.
Two plants! are established to recover gasoline from these gases, however,
both using an oil absorption process.

The existence of gasoline in gases in the Many Islands Lake and
Wainwright fields has been reported but the tests made this summer
failed to confirm these reports. One of the wells, however, has filled with
water and may not have been yielding gas of the same character or from
the same sand as that in which several pints of gasoline per 1,000 cubic
feet were reported to be present. Iurther investigations in this field
should be made. It cannot be too strongly emphasized that before any
capital is invested in the erection or operation of a gasoline extraction
plant an exhaustive series of tests of the gases to be treated should be
carried out. The possibilities of the establishment of gasoline extraction
plants in Alberta are greatly dependent on the possibilities of finding oil.
The richest gasoline containing natural gases are those which are found with
oil, and oil in abundance has not yet been discovered in western Canada.

THE MANUTACTURE OF CARBON BLACK IN ALBERTA

Carbon black is the fluffy black substance formed by the deposition
of the solid products of incomplete combustion of natural gas. It is thus
differentiated from other blacks such as lampblack, vine black, ivory black,
bone black, acetylene black, etc., which are formed by the combustion
of oil or similar hydroearbons of high molecular weight or of such other
carbonaceous mafterials as the names imply. HBach of these blacks has
its own specific uses, lampblack for paints and pigments, ivory black for
high class varnishes, bone black for decolorizing purposes. With the
exception of ivory black, carbon black has the highest average value
because of its fineness and intense blackness, properties which make it
indispensable in some industries.

The chief demand for carbon black is in the manufacture of printing
ink and as a filler in automobile tires and other rubber goods, in which
in certain cases it may be mixed in quantities up to 20 per cent of the total
weight. The most complete account of the methods of manufacture,
composition, properties and uses of carbon black yet published, is given
in the U.S. Bureau of Mines Bulletin 192, by R. O. Neal and G. St. J.
Perrotit.

The usual type of plant consists of long, steel frame buildings covered
with sheet iron. In these sheds the gas is burned at hundreds of small
steatite burners set in rows of pipe. The draughts are carefully con-
trolled and the products of incomplete combustion deposited on parallel

1A more detailed description of these plants is given in the gection on the Turner Valley field, p. 26.
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sheet iron trays or channels set above the burners. These channels slowly
move back and forward. Scrapers are arranged so that the carbon black
is automatically removed from the channels, dropped into hoppers beneath
and transported by serew conveyers to packing houses where it is bolted
and packed -in paper sacks.

The process is very ineflicient, an average of about one pound of
caxbon black being formed from the combustion of 1,000 cubic feet of
gas, while the theoretical yield is about forty pounds But no process
giving a higher yield of the same high quality of black has yet been devised.

It is due to this inefficiency that the process is looked upon with
disfavour and regarded as a ivasteful use of natural gas, but the product
is so indispensable to the printing and newspaper. publishing industries
that it is diffieult to prohibit its manuf'wtule and no satisfactory sub-
stitute for it has yet been found. .

Imports. The imports of all forms of blacks into Canada, during
the last three years were as follows:—

Twelve months ending Marclii
1921 1922 1923

TFrom— : '
United Kingdom..u.uvreeriiiereneveinreneneenensns “...Lb. 73,070 3,856 12,128
. 8 10,951 501 1,304
United States..ovvevviieeiiiininianns [ Lb.| 3,444,416 2,296,984| 708,660
’ . ) 8 445,470 256 551 443,932
Other countries, .vvvvve i iieiiiererennerenrenen e Lb. . 12, 300 22,621
' $ 1,621 1,576
B0 S P 3,567,486 2,313,140 3,743,409
o ' ’ S 456,421 258,673 446,812

There is no import duty on. any form of black.

It is probable that carbon ‘black importations constitute at least
three quarters of these .quantities and certainly account for more than
half of the values. Great Britain imports 8,000,000 to 10,000,000 lbs.
of carbon black, principally from Aimerica. The Europea.n countries also
take large quantities and Japan and China are becoming large consumers.

Canadian market. There are about twenty plants manufacturing
* rubber goods in Ontario and Quebec in which probably two-thirds of the
carbon black imported into Canada is used. Most of these plants are
situated in- or near Toronto. A ,

The rubber industry does not require as high a grade of material as
the printing ink manufacturers, the chief requirement being freedom from
-grit. The present price f01 calload lots is from 10 to 12 cents pe1 pound
f.0.b. Louisiana.

The flelght rate is about one to one and a half cents per lb

_ The printing and lithographic ink manufacturers use between a half and
one million pounds a year, these requirements covering a number of grades,
the prices of which range from 15-35 cents a pound In addition there are
between thirty and forty manufacturers of japans and varnishes chiefly
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located in Toronto and Montreal, many of whom require quantities of gas
black. Carbon paper and typewriter ribbon manufacturers in Toronto and
Montreal also use a considerable quantity of the finer grades of carbon black.

It is evident therefore that if two or three plants were established in
Canada, they could find a ready market for their product if they could
compete in price with manufacturers in the United States.

Freight charges. The freight charges constitute one of the chief
items of cost that must be taken into account by any company considering
the establishment of a carbon black plant in western Canada.

Carbon black is usually shipped in paper bags. The standard bag
contains 121 pounds and is 21 inches long, 11 inches wide and 8 inches
thick. TFrequently the bags are compressed, when they are reduced in
volume by thirty or forty per cent. The usual carload consists of 1600
bags weighing about 20,000 lbs. The rates in the United States are
fourth class in carload lots or first class in less than carload lots.

The chief producing centres in Louisiana are about 1500 miles from
Toronto, and the freight rate is from one to one and a half cents per pound.
The Peace River district, probably the most favourable location for a
plant in Canada, is about 2,300 miles from Toronto. There is no pro-
vision for gas or carbon black in the Canadian class rates but assuming
it to be classed with lampblack the rate from the west to Toronto would
be about $3.50 or $3 per hundred pounds.

Under present conditions, the industry would therefore be under
the handicap of an extra freight cost of two cents, besides the extra capital
charges for the freight on plant and equipment.

Factors governing location of plant. There are several factors which
enter into the choice of a location for the establishment of a carbon black
plant. They may be summarized as follows.

1. At least five million cubic feet a day of cheap gas should be avail-
able, and there should be good evidence in favour of a long life for the field.

2. The gas should be relatively rich in ethane. It has been found
that the higher the ethane and higher hydrocarbon content the greater
the yield of carbon black as shown by the following table.!

Carbon content and quantity of carbon black recovered:—

A B C D
Louis-~ West West Wyo-
iana Virginia | Virginia ming
Methane (8) PuC.cvereer et eririreesiorsoioesennoneens 94.12 70-75 65-23 46-45
Bhane, PuCevuereeersrorererarueiersininesnriocennons 3.44 24-14 30-07 43-10
Carbon dioxide. e 50 .28 1-56 <96
NIETOZeI, PaCuvvvvvovnrenenrenreernsnenonernoiensns 1-94 4.83 314 9.49
Heating value (b)....ove.vviveiiiiiiniriiionrienanoins 962 1,086 1,13 1,176
Carbon per 1,000 cu.ft. of g2as (€).....covvvvreerenn.. Lb.| " 33-8 39-9 42.3 44.3
Carbon black per 1,000 cu.ft. of gas reported obtained.. -80 1:00 1-10 1-40
Per Cent IeCOVEIY.vuvrr i et verrersnrernsionerionias 2.4 25 2:6 3.1

(a) Analyses were made by D. B. Dow, junior chemist of Bartlesville station, United States
Bureau of Mines.

(b) Net heating value in B.T. U. per cubic foot at 0°C, and 760 mm. pressure.

(c) Calculated from carbon content of methane and ethane,

11,8, Bureau of Mines Bulletin No. 192, p. 12,
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3. There should be reasonably good transportation facilities by rail-
way or by water. .The materials for the construction of the plant have
to be brought in and the produet though not. particularly bulky must
be shipped out regularly. This can not be done profitably except by
railway or barge.

4. There should be no lmmedlately prospective demand for the gas by
‘domestic consumers.

Possible locotions in AlBefta'

When the various gas fields in Alberta are regarded in the light of the
preceding paragraph it is at once apparent that there are only four areas
which ean be considered, with the possible exception of one or two areas
where shallow wells may provide for local production. The four are the
Many Island Lake field, the Wainwright field, and the two areas in
northern Alberta, Athabaska River and the Peace River. All the other
fields are now used to supply domestic requirements or will soon be
utilized for that purpose.

Many Island Lake ﬁeld Although comparatlvely ‘small amounts
of gas are immediately available in this field, large supplies exist, which
will be soon opened up in the search for oil in that neighbourhood. The .
gas from the sands so far struck is of poor quality for the production of
carbon black, and contains little or no gasoline, therefore the yield would
be small. Transportation facilities in this field are good. On the other
" hand the field is only forty miles from Medicine Hat, whose supply is

showing signs of depletion.

It is most probable that in a few years, gas from the Many Islands
field will be required to supplement the Medicine Hat supply.

Wainwright field. In this field also the present available supply is
comparatively small. Muech gas exists however in the sands and many -
large flows will be struck during the activity that is bound to result
from the recent announcement of the discovery of oil in the neighbour-
hood. There are no cities or towns where the gas is required and con-
sequently no prospect of a domestic demand for many years, Edmonton
being assured of a supply for a long period from the Viking field. If the
gas is not used for the purpose there is bound to be much waste, unless
drilling in this area is restricted and carefully regulated. This part of
the country is sparsely settled and not as suitable for wheat growing as
many parts of Alberta. Over 100 square miles immediately south of the
gas field forms the Canadian National Park buffalo reserve. The gas
at present available is mostly methane and would not give very high
. yields of earbon black. Neither would it warrant the erection of a plant
for the extraction of gasoline, though richer gases may presently be found.

The field is close to the main line of the Canadian National railway
and transportation facilities would be good. '

If the establishment of a carbon black plant or plants in this field is
economically possible, many people consider there are no valid arguments
. to be advanced against it from the point of view of conservation. -
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The Craigmyle field. This area lies about thirty miles northeast of
Dru%heller, in the Hand Hills district, covering tp. 32, range 17, W. 4th
meridian.

There have been a number of shallow wells drilled in the distriet,
notably at Castor and on the Ecklin farm near Delia, and in most of these
wells small flows of gas are encountered.

The Prairie Natural Gas Company plans to manufacture carbon black
near Craigmyle, but in September 1923 the only well drilled had the small
flow of 40,000 cubic feet per day. An analysis of the gas is given in the
table following. The territory is unproved and it is doubtful if sufficient
gas can be found to warrant the erection of a plant large enough to be a
commercial success.

There would be no considerable domestic demand for gas in this
field. If large supplies can be found, the question of using some of the
gas for the manufacture of carbon black must be considered.

The Canadian National railway runs through this distriet and the
roads are good. '

© The Peace River region. A large amount of gas is available in this
district, though drilling is difficult on account of the water conditions,
and there is danger of flooding the gas sands unless great care is exercised.
Insufficient analyses have been made to make a statement on the suit-
ability of the gas for the manufacture of carbon black or for gasoline
extraction. No argument for conserving the gas for future domestic
use can be reasonably advanced.

The great drawback to the location of a plant in this field is the dif-
ficulty and high cost of transportation. It is connected by the Edmonton,
Dunvegan and British Columbia railway with® Edmonton, a distance of
312 miles. It should be repeated that the freight charges on the product
from Peace River tec the east or to the coast would be an important item
in the costs, so long as the price of carbon black from the United States
remains at the present level.

The Pelican Rapids field. Although little information exists of the
quality and quantity of the gas available in the Pelican Rapids field,
every condition would seem favourable for the location of a plant except
the difficulty of transportation. It is even greater than in the Peace
River field, as the only means would be by barge on Peace river. The
distance to Athabaska Landing, the nearest railway point, is about 100
miles, and from there to Edmonton about another 100 miles. The river
is gavigable for a few months in the year only, on account of low water
and ice.

The quality of the natural gas available. It has been found from ex-
perience in the United States that the most suitable natural gases for the
manufacture of carbon black are those with a high ethane content.

As the following analyses show, the gases so far available in Canadian
fields where plants might be established, are low in ethane and the higher
hydrocarbons. This does not mean that no carbon black could be obtained
from them, but rather that the yields would be relatively small.
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Typical analyses from the following fields are:—

Many Wain- . Craig- Peace Pelican
Islands wright myle River Rapids
Methane......oovvviiiiiiiiniiiininn., 95-6 96-3 | 87-3  88.6 95-4 772 83-5
Bthane, .. .covvvvenrrenriniienrenneeanns Nil 0.5 45 2:6 Nil
Carbon dioxide..........coiviiiiinaan. 02 05 03 03 0-3 1.8 1-0
OXYEeIL vttt e eieinereeenrnnanocnnns 01 03| 1.0 08 Nil 3.7 © 2.9
AT (U veed| 41 241 7.0 7.7 3.7 17.3 12-6
Specific gravity...ooovviiiiiiininn. 0-57 0-58] 0-62 0-61 057 0-67
Calorific value..........ooovvvenenn, 1017 1074 | 1012 992 1016 785 850
Gasoline content pmts per 1000 cu.ft...| Nil ~ Nil | Trace Nil Nil

Regulations governing the use of natural gas for the manufacture of
carbon black. Regulations governing the use of natural gas for the manu-
facture of carbon black have been recently issued. The main point+ in
these regulations are that the permission of the Minister of the Interior
must be obtained for the gas to be so used, that gasoline if present in com-
mercial amount must fivst be extracted, and that if any or all of the. gas
is subsequently required for domestic consumptlon that demand. must
first be supphed at a rate to be fixed by arbitration.

The general regulations under which natural gas leases may be grant-
ed, the carbon black regulations and all necessary information relating
to such matters can be obtzuned from the Deputy l’Imlstel Dep'utment
of the Interior.

HELIUM FROM NATURAL GAS

The commereial production of helium during the later stage of the
war, a substance that in 1916 was almost a scientific cu110s1ty and of °
which only a few cubic feet were in existence in scientific laboratories in
Europe, is one of the many recent spectacular achievements of scientists.

Helium is a lght non-ihflammmable gas which is a most valuable sub-
stitute for hydrogen for the inflation of the gas bags of airships. The
inflammability of hydrogen and the explosive nature of its mixture with
air was, to mention only a few recent accidents, the cause of destruction
of the U.S. airships Roma, the U.S. Z.R. 2, in England, the British air-
ship R. 34, and the French dirigible Dixmude.

The story of the early development and later large seale production
of helinm in Canada and the United States has been frequently related.
The most recent achievement in the United States was the inflation of
the U.8. airship Shenandoah with helium and its survival after being
blown from its mooring mast in a heavy gale. .

‘Helium is also of gi reat importance to the scientist bedause of its
relation to the phenomenon of ladloactlvmy and the part it plays in modern
theories of the structure of matter.
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The resulits of a survey of the helium resources of the British Empire,
carried out in 1916-1917 under the direction of Prof. J. C. McLennan of
the University of Toronto, have already been published by the Depart-
ment of Mines, Mines Branch Bull. No. 31. This survey showed that the
Bow Island natural gas field in Alberta was the best source for the com-
mercial production of helium in Canada.

Several natural gases in Ontario contained as large a per cent of helium,
but the supplies available were small and the difficulties of . extraction
considerably greater.

A small experimental plant was built at Calgary in December 1919
and operated for four months. About 60,000 cubic feet of helium of
varying degrees of purity were separated in experimental runs and from
the experience gained a large scale plant was designed. Lack of
means prevented the continuation of this investigation. Since that
time no further work on the separation of helium has been carried out,
although research on the liquefaction and solidification of this gas is being
most successfully followed at the University of Toronto.

Progress in the production of helium in the United States. Much
greater progress has been made in the United States chiefly owing to the
large resources of helium available but also to their belief in the value of
the development of the dirigible balloon. More than five million dollars
have been spent on this work, and a similar sum will probably be available

“for future work. The two plants built during the war have been shut
down, but a third, based on the design of the better of these has produced
several million cubic feet of 95 per cent pure helium. The United States
Bureau of Mines is actively engaged in perfecting a new process, in build-
ing repurification plants at airship stations and in carrying out many
secientific investigations relative to helium.

The helium resources of the United States. - A complete survey has
been made of all the natural gas fields in the United States. The results
of this extensive survey show that helium is a common constituent in
small amounts of many gases, although relatively few samples contained
more than 0-5 per cent, which the Bureau of Mines considers to be the
minimum amount to justify commercial operation. It was shown that
over 500,000,000 cubic feet of helium were going to waste annually, and
that of this amount 50,000,000 cubic feet could be readily extracted, if
plants were available.

Helium. in Alberta

The chief gas fields in Alberta are the Medicine Hat area, the Bow
Island field, the Turner Valley field and the Viking and Wainwright fields.
Samples of gas from the chief wells in these areas were examined for
their helium content in 1916 and 1923 with the following results. Analyses
of a few. of the chief helium bearing gases in the United States are added
for comparison. N )
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Alberta
. . Depth of | Open flow | Helium °

Field . Well gas sand M. cu. ft. content

. in feet per day per cent
Medicine Hat........ .++..| Cousins and Sissons..... e 1075 3,000 0-13
Central Park............ e 1300 3,000 0.11
| Electrioc Park.........oovvuvn. 1300 3,000 0-12
(O S - 1020 0-11

Many Islands Lake.......] Canadian American............ 1350 500 0-07*
Bow Island............... B T 1879 2,000 0.29
Nos. 3,11and 14......coevvnnn. 2200—2500 3,000 0-29
[T 1 2218 0-34
Nos. 9and 10.........cvveeee.. 1910 2,300 0-30
0.22.00000ihiann ereireeeias 2151 538 0-33
Barnwell, No. 26............... 2166 1,000 0-36
Turner Valley........ oo ] Dingman....oiieiiiieiiiin., 400—800 0:03
Dingman, ., ..o.ovveeeniereenenn. 3900 3,000 0-01

Royalite No. 3..ccoovivvvennnnn 2830 - 3, 0-06*

Foremost........... e B s Y 2180 15,000 0-20*
Viking. .oovrvvreineinnnn s NO G (Diviiiiviiiininininnnns 2300 3,000 0-05

B e TR 2203 7,617 0-07*

Wainwright............... Imperial Gratton No. 1........ 2205 10,000 0-09*

Athabaska River......... Pelican River e 0-002
Peace River............ -..] Tar Island Spring 0-10
Eldorado....covvivnvannn .. 900 1.12
Augusta... 1200 1.01
450—650 204
: 1200—1400 1-09
. .| 1200—1500 0-43
Petrolea..... rereeenaas - ...} 1500—1750 093

* *Tested in 1923. Others in 1916,

These figures show the lower helium content of the Alberta gases.
Extensive investigation has shown in the United States that the gases
from the shallower sands are usually richest in helium and that gases of -
low thermal value, high in nitrogen (20-40 per cent), usually have a higher
helium content than those having a lower nitrogen percentage, although
the presence of much nitrogen is not always an indication of helium. So
far as known no’ gas of this character has ever been found in Alberta,
though it must be said that little attention has been paid to the small
flows of gas which have been struck at shallow depths in several of the fields.

Another factor that may be of importance is the difference in' the
geological ages of the formations in which the gas 'deposits are found.
Most of the gases in the United States are found in formations of the
Pennsylvanian (Carboniferous) age, while the gas sands in Alberta belong
to the Cretaceous age, and are therefore much younger. Several gases
in the United States, known to come from formations of the Cretaceous
age, have a low helium content like the Alberta gases.
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The Bow Island field. It has often been stated in the newspapers
that ten million cubic feet of helium escape annually from the chimneys
in Calgary alone. This is not correct today, however true it may have
been ten years ago.

The Bow Island field in the last few years has been fast declining and
in the future it is likely to be drawn upon only in winter to supplement
gas now obtained from the Turner Valley, and soon to be obtained from
the Foremost field south of Bow Island.

The original open flow of the Bow Island field was 75,000,000 cubie
feet in 1913. Today it is about 17,000,000 and the rock pressure has
declined from 800 to 210 Ibs. per square inch. The daily capacity of the
field when gas is passed into the pipe line at 60 Ibs. pressure is about 12,000,-
000 cubic feet. Probably this amount could not be taken out for more
than six months of the year, on account of water encroachment, if the
pressure is greatly lowered. Taking the mean helium content as 0-30 and
assuming the high efficiency of 80 per cent obtainable in the extraction
process the quantity of helium recoverable would now be under six million
cubic feet per annum,

The original experimental plant established by the British Admiralty
under the direction of Prof. J. C. MecLennan of the University of Toronto
was put up in Calgary in 1919. As already stated, Calgary is now supplied
with a mixture of gases from the Turner Valley field, the Chin Coulee
field and the Bow Island field, much of which has a low helium content.
A more suitable location today for an extraction plant would be in the
Bow Island field itself. The early experiments showed that the recovery
of helium is possible from a low percentage helium gas, and the estimates
of the cost in a large scale plant based on experience gained from the
experimental plant were $50 per 1000 cubic feet of 95 per cent pure helium.
In the opinion of engineers with practical experience of commercial pro-
duction in the United States this figure is too low.

The Foremost field. A well recently drilled to a depth of 2190 feet
which opened up a flow of over 15,000,000 cubic feet a day has proved the

presence of a large gas reservoir at Foremost, forty miles south of Bow
Island.

Other wells now being drilled give promise of providing a large quantity
of gas, which will be available for Calgary and the other cities supplied
from the Bow Island pipe line. A sample of the gas from No. 1 well
recently tested, contained 0-20 per cent helium. This gas was probably
from the main gas sands at 2181-2191 feet. It was not possible to make a
test of the gas which was encountered at 1068 feet. If the other wells
now being drilled give as large flows as No. 1 well, a conservative estimate
of the gas available per day, piped at 100 lbs. pressure would be 20,000,000
cubic feet and the helium recoverable, allowing an 80 per cent efficiency
in extraction, would amount to about 30,000 cubic feet per day, or about
ten million cubic feet annually.

The difficulties of recovering helium from a gas containing as low a
percentage as 0-2 would be great and the cost might prove prohibitive,
valuable as helium undoubtedly will become if the development of com-
mercial airships now projected in Great Britain is carried out. In time of
war it would be indispensable.
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Other gas fields in Alberta. Preliminary investigations so far made
have-not brought to light any other Canadian gases which might be sources
of helium. As already pointed out, previous examinations have been
of & more or less hurried character to meet the requirements of the;hour.
Additional and more intensive investigations may bring to light natural
gases containing larger amounts of helium, especially in view of the activity
in. the Wainwright area, and in the pmetlcally undeveloped gas fields in
the north, at Pouce -Coupé, along the Peace river and in the Athabaska
area. :

‘Summary. The two fields, Bow Island and Foremost, might yield
from ten to fifteen million cubic feet of helium a year if an efficient process
was developed to treat gases with the low helium content of 0-3 to 0-2
per cent. The cost might be estimated at $50 to $100 per 1000 cubic
feet. o S : ' -
' The recovery of the helium now going.to. waste in Alberta would
seem to be a true measure of conservation and of the greatest importance
to the empire even in face of the present great need for economy, and
restriction of public expenditure. No private corporation could be ex-
peected to engage in such an enterprise and it is a work entuely for the
state to develop. - _
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VI

SODIUM AND MAGNESIUM SALTS OF WESTERN CANADA

L. Heber Cole

The investigation of the sodium sulphate deposits of western Canada,
commenced duving the season of 1921, was continued during the season of
1923. A second drill was employed and two parties operated in the field.
The two drilling parties were in charge of Messrs. H. A. Leverin and M. F.
Goudge, while the writer had general supervision over the whole work, as
well as carrying on preliminary examinations on a number of deposits not
so far examined.

Owing to numerous delays the second drill was not delivered at Swift
Current, Sask., until the middle of July, and in consequence the detailed
examination of the deposits was late in starting.

From June 15 to July 15 the two parties were engaged with the first
drill in putting down a hole and surveying and otherwise testing the deposit
of voleanic ash described in the Summary Report of the Mines Branch for
19221, ‘

On the arrival of the second drill the two parties were immediately
formed, the one under Mr. Goudge commencing work on the deposits near
Ingebright, Sask., while the other under Mr. Leverin proceeded to the
deposit 11 miles south of Regina Beach, Sask.

Six deposits were examined in detail, one party remaining in the
field till the first week in November, while the second party operated till
the end of November. .

INGEBRIGHT DEPOSITS

Townships 16 and 17, range 25, west of the 3rd meridian, are in what
is known as the Ingebright district of Saskatchewan. The sulphate deposits
in these townships are strung out in a line north and south. These deposits
are eight in number and vary in extent from one of the largest erystal bodies
yet discovered down to the so-called ‘alkali slough’, in which sodium
sulphate is only formed when the brine evaporates in the late summer and
leaves a white crust of sodium sulphate 1 to 4 inches thick on top of the
mud over the whole surface of the slough. These deposits are all long
and relatively narrow, occupying depressions in the bed of a well defined
valley which can be traced for many miles. Two of these deposits were
examined in detail during the season.

1See Mines Branch Report No. 605, pp. 15-20.

84377—4
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Deposit No. 1

This deposit occupies parts of sections 13 and 14, 23 and 24, 25 and
26 of townghip 16, range 25, west of the 3rd meridian. It is in a remote
position as regards railway shipping facilities. The town of Maple Creek,
on the main line of the Canadian Pacific railway, 38 miles to the souti-
ward, is the neavest shipping point, while to the northward the railway is
shghtly more_ distant. The roads in this district are of ordinary graded
dirt, and at times, especmlly in the spring, are not in the best of condition
for hezwy traffic. It is quite possible that in the near future railway facil-
ities will be available within a few miles, and if so, it will be an easy matter
to run a siding to the deposit.

The deposit. occupies a crescent-shaped basin over 700 acres in area.
The level of the crystal bed is about 70 feet below the general level of the
country, the banks of the basin rising sharply around the major part of the
deposit from 40 to 50 feet above the crystal bed and then sloping gradually
up. to the general level of the prairie. There is an extensive crystal bed,
averaging 22 feet thick, coveving the bottom of this basin. One peeuliar
feature of this deposit was the discovery of two deep areas in the crystal
bed. The deep area in the northern part showed a depth of approximately
140 feet of crystals, while the drilling in the southevn part penetrated 120
feet of crystals without reaching the bottom of the bed. The deposit is
by far the largest so far exammed a tonnage of approximately 25,000,000
tons of combined hydrous salts h'wmg been proved.

This deposit was examined and drilled during the field season of 1923,
36 ‘holes being  put down. -The core from each hole was carefully
sampled every 5.feet in depth and a composite sample taken representative
of the material from the complete hole. The analyses of four of the
composite samples from this deposit are given below and convey an idea of
the composition of the material in this deposit.!

Hole 1 Hole 7 Hole 16 Hole 27

Per cent

Insoluble......vooviviiiiinianns « S 6007 9:35 13:33 6-13.
NaHCOs. ..o iviiiiviiinnn . O, 1:01 0-52 0-76
(01 © T « 1:02 537 7-60 592
MeSOtve i « 1:20 7-30 2-95 260
NaCl..oooii it ciiinieens « 1-09 1:73 1-86 0+59
Na2SOs.eeunnn.. PR “ o .~ 84:00 73-00 71:00 82-50

Total.coovvvineinnnes “o 93-38 9776 97:26 98-50

*The deposit is under lease to parties .in western Canada, and it
is hoped that a move will shortly be made to operate this property.

1At the time of writing the analyses of the 5-foot samples had not been completed, and 'while there are many
variations in composition &t certain depths, the composite samples nbO\ re give an approximate idea of the «enernl
composition of the deposit. .
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Deposit No. 2

About five miles to the northwest of deposit No. 1 another deposit
was drilled and sampled. This deposit is situated in sections 4 and 9, town-
ship 17, range 25, west of the 3rd meridian. The nearest shipping point
on the railway is Prelate, Sagk., 35 miles to the north on the Empress branch
of the Canadian Pacific railway.

This is one of the larger of the series of alkali deposits that occur in
the Ingebright district and occupies the bed of a valley that enters the
southwest end of deposit No. 1, previously described. The deposit is
about 8,000 feet long, north and south, and 1,500 feet wide at its widest part.

The banks of the southern part of the lake have very gentle slopes.
The soil is sandy and almost free from boulders. In the northern portion,
however, the banks are steep, rising sharply to a height of from 40 to 50
feet, and stony boulder clay is predominant, especially on the eastern shore.

There are four springs along the margin of the lake, two on the west
side and two on the east side. These springs are more in the nature of
seepages than true springs, as they each cover a considerable area and the
actual flow of water is small. There was only one small spring observed
welling up through the crystal bed.

The crystal bed extends to within 50 feet of the shore, except in the
northern and southern extremities of the lake wheve the crystal does not
extend into the narrow coves. The crystal is covered with a layer of mud
varying in thickness from 10 inches to over 2 feet. On the surface of this
mud there is deposited in the autumn a thin layer, one inch in thickness,
of pure crystal. This layer readily dissolves in wet weather.

Twelve drill holes were put down in this lake and the holes showed
that the bed of the lake is very uneven. The depth of the crystal in the
middle of the southern part of the deposit varies from 7 to 25 feet, while
in the northern part, with the exception of one deep area, the average depth
was not more than 4 feet. ,

In the deep area in the northern part of this deposit, a depth of 80 feet
of solid crystal was encountered. The quantity proved was approximately
2,800,000 tons of hydrous salts.

The crystal bed is comparatively free from both included mud and mud
strata, the crystal being clear and hard from top to bottom. TUnderlying
most of the southern part of the crystal bed is a soft calcareous ooze through.
which ht]ile drill rods sink of their own weight until a hard compact strat 1m
is reached.

Analyses of three composite samples from this deposit are given below:!

Hole 1 Hole 4 Hole 7

Per cent, 270 11:20 2.33
“ 0-94 0-79 0-63

“ 0-76 2-15 0-70

“ 1-10 0-54 1-85

“ 0:32 None 0-16

“ 94-20 84-71 93-90

“ 100-12 99-39 99-57

1See previous footnote on page 48.
84377—4%
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HORIZON DEPOSIT

This deposit, known locally as Horseshoe lake, is situated on sections
7, 8, 16, 17, 20, 21, township 9, range 25, west of the 2nd meridian. The
nearest shipping point is 16 miles south, at Viceroy, Sask., a station on the
Forward branch of the Canadian Pacific railway. '

The crystal bed covers practically the whole lake basin and in-general
runs close to the shore. In the southern end of the lake, between the
shore and the island, the bed is solid with no mud holes, the depth averaging
about 15 feet. In the novthern part of the deposit the crystal bed is more
broken up and patchy.

The crystal encountered in the drill holes was very pure and free from
mud and other foreign matter, being of a bluish colour and very firm. The
thickness of the mud covering the crystal'on the south end of the lake
rarely exceeds 6 inches, but becomes deeper in the north end, especially
near the islands, where it often reaches to a depth of 8 feet. -

Saline water, in the early part of the summer, covered the deposit to
a depth of about 8 inches, but during the latter part of the summer and
early fall the intermittent crystal bed soon formed.

Analyses of composite samples taken from this deposit are given below:!

Horseshoe Lake

Hole 1 -Hole 3 Hole 5 Hole 6

Insoluble.....ovoviveiiiniininnn, Per cent 5:50 3:76 2-03 4:10
NaHCO; . “ e 1.18 1-19
“« 0-34 0-61 0-61 0-85

L 1-09 1-06 1:65 1-40

“ 1:53 .14 0:62 0:56

“ 89-00 9000 93-00 91:70

Lo« 9746 9757 99-09 -99-80

REGINA BEACH DEPOSIT No. 1

This deposit is situated in a depression at the northeast corner of section
25, township 20, range 22, west of the 2nd meridian. The nearest point
on a railway is Regina Beach, a station on the Canadian National railways,
11 miles distant. :

The lake is nearly rectangular, about 1,600 feet in length and
its greatest width is 600 feet. Notwithstanding its small size, compared with
many other similar deposits in Saskatchewan, this deposit was one of the
earliest to be operated, and shipments of natural Glauber’s salt have been
made from it annually for a number of years. ,

The crystal bed is irregular and intersected with a chain of large mud-
holes, so that the crystal bed covers less than a quarter of the whole lake
area. Mud covers the crystal bed, ranging in thickness from six inches to
one foot. Saline water varying in depth from 3 feet to 3 feet 8 inches cov-
ered the whole deposit when examined in the month of July, 1923.

1See previous footnote on page 48.
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The lake seldom dries up, but at a lower temperature, the Glauber’s
salt crystallizes in large quantities and sinks to the bottom, when it is
harvested. This operation is performed entirely by manual labour, the
men standing in the brine and shovelling the precipitated crystals onto
scows from which they are unloaded on a wharf. After draining, the salts
are bagged and shipped by wagon to Regina Beach station.

Four holes were sunk in the crystal bed; No. 1 in the south end with
10 feet of crystals; No. 2 in the centre with 9 feet 6 inches of crystals;
No. 3 in the north end of the bed with a crystal depth of 12 feet 6 inches;
and No. 4 in the west end of the bed with a depth of 5 feet 6 inches of
crystals. The estimated tonnage of erystal in the permanent bed is
approximately 50,000 tons.

The erystal in the permanent bed is of a bluish white colour, clear and
hard and comparatively free from foreign substances.

Analyses of material from this deposit are:—

Hole 1 Hole 2 Hole 3 Hole 4
5'-10" 0-57 10°-12%' 0-5%
Insoluble....c.ooovvivneinn .. Percent |, 5-03 5:70 5-17 6-00
aCl “ 0-29 0-07 1-50 0-20
“ 162 0-89 0.92 1-51
“ 0-78 - ~ -
“ 3-40 3:00 408 1-87
¢ 220 2.15 150 2-13
“ 83-80 8880 86-80 85-80
Total................. « 97-07 100-61 08-47 97-51

This deposit is controlled by a company called The Regina Oil and
Chemical Co., Litd.

REGINA BEACH DEPOSIT No. 2

An alkali lake situated in section 21, township 20, range 22, west of
the 2nd meridian, was reported to contain a crystal bed of considerable
area and depth. Detailed examination, however, revealed only a narrow
strip of erystal bed about 2,000 feet in length and 100 feet wide, following
the east shore, and two smaller beds, one on the west shore, opposite the
south end of the main bed, the other between the two beds. The crystal
beds are covered with 3 feet of mud, and the depth of brine was about
2 feet when the deposit was examined in August, 1923. The crystal beds
above mentioned are free from mud holes as far as could be ascertained.
There was no possibility of getting the drill on the deposit on account of
the treacherous nature of the mud bottom, so that no drilling was done, but
sufficient bar tests were made to delimit the permanent crystal beds.
The depth could not be obtained owing to the heavy covering of mud.
The harvest crystal bed which forms in the fall could be readily gathered
as the north end of the lake is close to the road, but so far practieally no
development work has been done by the owners.
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SALT LAKE DEPOSIT

A chain of four lakes, joined by narrow channels, and carrying sodium.
salts in solution and in crystal form, is situated in sections 1, 12, 13, 24,
township 4, range 21, west of the 2nd meridian. The nearest railway ship-
ping point is at Hardy, a station on the Bengough branch of the Canadian
National railways, situated 14 miles to the north of the lakes. '

The three southern lakes all.contain crystal beds covering their total
areas, and coming close to the shore. : ,

" Twelve holes were drilled in the two southern lakes and crystal depths
varying from 2 feet to 8 feet 6 inches were encountered. The third lake
was tested with & bar and showed depths of from 3 to 4 feet, including the
intermittent erystal. The northern lake contained no permanent bed.

The intermittent crystal bed averaged, 12 inches in depth. Harvesting
and shipping of the intermittent crystal has been carried on in a small way
each fall for a number of years, and a very pure crystal is obtained from this
top bed, since there is very little mud-on top of the permanent bed. ' The
permanent bed, however, carries considerable mud inclusions.

' The following analyses are of samples taken from this deposit:— k

Surface
Hole 2 Hole 11 orystal

31 1:7o) R O S Percent |-  15:87 12-93 0-15
NaCl : “ e trace trace
“ 0:68 068 trace
« 1-00 208 trace
«© 094 | 070 trace
« 0-84 1-85 1256
“ 71.97 79-18 08:30

“ 97-30 97-42 9965

SumMaRY AND CONCLUSIONS

The production of sodium sulphate from the natural deposits of western
Canada is still in its infancy. There is a fairly steady market for this
material in the anhydrous form, in the pulp and paper industry, but the
inain consuming centres are in eastern Canada, and the present high freight
rates from the deposits ‘t0 the. matkets are an important factor. Very
little of the crude material, as such, can be marketed, and this necessitates
the installation of refining plants. The product has to compete against
that produced as a by-product from acid manufacture, but there dre hopes
_that simple refiaing methods and lower freight rates will eventually help this
“industry. s T nn C :
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The resources of sodium and magnesium sulphate of western Canada
are among the very few resources of which estimates of reserve material
can be obtained with any degree of accuracy. The deposits of these
materials are confined to well-defined areas and it is only a matter of investi-
gation to determine the tonnages.

While the work carried on by the Mines Branch on these deposits in
western Canada cannot be expected to cover in detail all of the already
known deposits, it has proved, in the twelve lakes so far drilled, the presence
of hydrous sodium and magnesium salts, mainly sodium sulphate, to the
extent of fifty million tons (50,000,000). Private reports by engineers and
chemists on other deposits not so far examined by the Mines Branch in
detail, give estimated tonnages of another twenty million (20,000,000).
It can be readily seen that, although it may be a number of years before
these deposits are being worked to their fullest extent, Canada has in such
deposits a resource of great potential value.




54

VII

CURRENT ACTIVITIES IN ZINC-LEAD MINING IN BRITISH
COLUMBIA '

A. H. A. Robinson

The following observations on conditions prevailing in the silver-lead-
zine mining industry in the Skeena and Kootenay districts of British
Columbisn were made during the course of a visit to the chief mining centres
in these districts, in September and October, 1923. Some remarks on the
copper situation in the same localities have been added.

SKEENA DISTRICT

Omineca Mining Division

For a number.of years, beginning with 1913, there was a fairly steady
and at times considerable output of silver-lead and silver-zine ove, and,
later, concentrates from the vicinity of Hazelton, chiefly from the Silver
-Standard mine, but this production has now ceased entirely.

The Silver Standard is situated on the northwest side of Glen moun-
tain, about six miles by road from New Hazelton station on the Canadian
National railways, the shipping point for the ore. The first shipments,
consisting of silver, lead, and zinc ores, were made in 1913. In the spring
of 1918, an ordinary wet concentrating mill was built, and from that time
until operations practically .ceased, in the fall of 1920 (it was worked for
three months in 1922) the output consisted of silver-lead concentrates and
silver-zine concentrates. The mill, in which the concentrating was done
on jigs and tables, has a rated capacity of 50 tons of ore per 24 hours, and
is situated about two miles from the mine, from which the ore was conveyed
to the mill in motor trucks. Mill water was obtained from Twomile creek,
and also sufficient power to run the tables and the dynamo for a small
electric plant; the other necessary power was supplied by a steam plant
using wood for fuel.

There are nine known veins on the property, but only two have
been important producers, and the bulk of the production has been obtained
from one only, the main vein.” The ore was at first won by shaft entry,
later by cross-cut tunnels. A :

As indicative of the grade of ore obtained, it may be said that from the
time the mine commenced to ship, in 1918, up to June 1917, there had been
. shipped 2,229 tons of ore, carrying 746,259 pounds of lead, 516-8 ounces
of gold, 304,411 ounces of silver, and about 20:3%, of zinc. In 1919, from
.8,000 tons of ore treated in the mill there was obtained 128 tons of silver-
lead concentrates carrying about 35% lead and 225 oz. of silver to the



55

ton, and 390 tons of zinc concentrates carrying about 359, zinc and 120
ounces of silver per ton. In 1920, 4,000 tons of ore were milled and 279
tons of lead concentrates and 602 tons of zinc concentrates containing
218 ounces of gold, 103,020 ounces of silver, 189,488 pounds of lead and
453,512 pounds of zinc were obtained.

* As already stated, the Silver Standard mine and mill are now both .
idle, and so far as could be learned there is little likelihood of any immediate
resumption of operations. The reasons given locally for the closing down
of the plant, a shut-down that has apparently reacted unfavourably on the
whole district, are, failure to keep development work at the mine suffi-
ciently far ahead of extraction and the failure of the mill to make an efficient
recovery from the ore.

American Boy Mine. The American Boy mine is situated on the south-
west slope of Ninemile mountain, and is about two miles east of the Silver
Standard. It can be reached from New Hazelton by a wagon road about
eight miles in length, that passes close to and about 11,000 feet below the
main workings.

Six veins are known on this property, but most of the work has been
done on Nos. 1 and 3, most of the shipments having been made from No. 3
vein. A shaft 100 feet deep has been sunk on No. 1, and one 260 feet deep
on No. 3. About 100 tons of hand-sorted silver-lead ore was shipped in
1912, the smelter returns from which were $7,000. In addition to high
grade there is also a considerable amount of concentrating ore on the prop-
erty, and, in 1918, an arrangement was made whereby American Boy
ore was treated in the Silver Standard mill. Under this agreement about
250 tons was so treated, but the recovery is said by the owners, Harris
Bros. of New Hazelton, to have been not altogether satisfactory, the milling
process apparently not being adapted to the ore.

In addition to silver-lead there is a considerable amount of zinc ore
in No. 3 vein.

Since the shipments made in 1912, the only production reported from
the American Boy was the 250 tons of low-grade ore hauled from the dumps
to the Silver Standard mill for treatment, in 1918. At present no work
whatever is being done on the property.

Silver Cup, Sunrise, Lead King, efc. On the north side of Ninemile
mountain, considerable work in the form of open-cuts and short tunnels
has been done on good showings, consisting of bunches and bands of high-
grade silver-lead-zinc ore associated with larger amounts of what may be
classed as milling ore, on the Silver Cup, Sunrise, Lead King, and adjoining
claims, but at the time they were visited the only work going on was a
little desultory development in some of them.

Rocher De Boule Mine. TUnlike the properties on Glen, Fourmile and
Ninemile mountains north of the Bulkley river near New Hazelton, all of
which are essentially silver-lead-zine propositions, the ore of the Rocher
De Boule mine, on Rocher Deboule mountain, south of Bulkley river, is
copper-gold-silver. Though now idle, it was a steady producer and the
most important mine in the district from April, 1915, to October, 1918,
and produced during that time 39,833 tons of ore containing 4,214 ounces
of gold, 62,865 ounces of silver and 5,746,306 pounds of copper.
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The mine is connected by a wagon road with Skeena Crossing on the
Canadian National railway, ten miles distant.. The ore, however, was sent
to the railway at Tramville, by a combination of surface and aerial tram-
ways 4% miles in length. The property is also equipped with a hydro-
electric plant on Juniper creek, bunk houses for 100 men, offices and other
necessary buildings, as well as an inclined power tramway for taking men
and supplies from the camp to the mine workings situated 1,200 feet above
on the hillside. _

There are five veins known on the property, though only two have
been proved to contain high grade ore shoots in addition to the milling ore
that is found in greater or less amounts in all the veins. The metallic minerals
found in them are chalcopyrite, pyrite, pyrrhotite, magnetite, mispickel,
galena, sphalerite, and tetrahedrite with a gangue consisting of altered
granodiorite, hornblende, quartz, calcite, and siderite. The most important
mineral is chalcopyrite, though in one vein the galena and. tetrahedrite
content is perhaps predominant and the ore might be classed as a silver-
lead-copper ore. :

The mine is developed by cross-cut tunnel entry and contains nearly
three miles of underground workings—cross-cuts, drifts, raises and winzes.

The reasons given for the closing down of the mine are the exhaustion
of the known bodies of high-grade shipping ore and the lack of milling
facilities for the treatment of lower grade material, the installation of which
is ni)t considered to be warranted in the present condition of the copper
market. : :

Smithers °

In marked contrast to the lethargy in the mining camps immediately
smrrounding Hazelton was the activity in evidence in the neighbourhood
of Smithers, about 60 miles farther east, due in large part to the commit-
ments recently made by the Federal Mining and Smelting Co. (a subsidiary.
of the American Smelting and Refining Co.) in the purchase and develop-
ment of mining property on Hudson Bay and Dome mountains.

Henderson Group Clatms: Hudson Bay Mountatn. This group of
claims on Hudson Bay mountain is now being operated by Duthie Mines, -
Ltd., a subsidiary of the Federal Mining and Smelting Co. It is connected
with the railway at Smithers by a recently constructed wagon road suitable
for hauling ore by motor truck. ‘

Active development of the Henderson group was undertaken by Mr.
J. I. Duthie, of Seattle, in July, 1922, ‘and the property equipped with’
two small gasoline driven air compressors, a -drill sharpener, power drills,
ete. The results obtained by Mr. Duthie in 1922-23 in three tunnels and
several open-cuts were so encouraging that early in the second half of 1923
control of the property was purchased by the Federal Mining and Smelting
Co., and Duthi¢ Mines, Ltd., incorporated as an operating company to
work the Henderson and other properties acquired by the Iederal in this
vicinity. The operations of the Federal Mining and Smelting Co. are at
present being largely directed to the installation of heavier and more com-
plete equipment and general preparations for an intensive campaign of
development. -
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Surface work and drift tunnels have partly developed considerable
ore, both hizh grade and milling, on two veins, known as the “grey copper”’
and “ruby silver’” veins, and a little stoping has been done. The veins
occur in a voleanic rock, rhyolite or andesite; the metallic minerals include
galena, zinc blende, freibergite, and a little chalcopyrite, and small amounts
of ruby and native silver have been noted. It is said to be due to the
presence of freibergite in considerable amount that the ore is so high grade.

During the early part of 1923 small but steady shipments of high
grade silver-lead ore were made by the Duthie interests, to the Trail
smelter. The present operators, however, intend to ship their output to
the parent company’s smelter at Selby, California, and up to the time of
writing 1,000 tons of silver-lead ore, carrying in the neighbourhood of
150 ounces of silver per ton, have been reported as shipped to Selby since
the present owners took charge.

The activities of the Federal Mining and Smelting Company have had
a most stimulating effect on prospecting and development generally in the
vicinity of Smithers, and it is hoped and believed that this effect will
ultimately extend to Hazelton and other neighbouring camps—indeed, to
the whole long stretch of the eastern border of the Coast batholith lying
tributary to the Canadian National railway east of Prince Rupert. This
area, which during and immediately following the construction of the rail-
way received considerable attention from the prospector, later fell into the
background, but undeservedly so. It still possesses great unknown pos-
sibilities, including as it does the eastern contact zone of the great granite
mountain core that has produced such mines as those at Stewart, a little
over 100 miles to the northwest.

WEST KOOTENAY DISTRICT

Slocan, Slocan City, and Ainsworth. Mining Divisions

The Slocan country has the distinction of being one of the oldest lode-
mining districts of British Columbia and has been celebrated for the pro-
duetion of rich silver-lead-zinc ores ever since the first shipments were made
from its mines in the early eighteen-nineties. The first discoveries were
succeeded by a somewhat feverish boom period, the effects of the collapse
of which are still visible in the overbuilt business sections of such mining
towns as New Denver, Silverton, and Kaslo; and production has fluctuated
in a remarkable way, due in part to corresponding fluctuations in the metal
market and in part to alternations of bonanza and borrasca in the num-
erous properties throughout the district. For a time it looked as if the
silver-lead camps of West Kootenay had seen their best days, but the per-
sistence of the more optimistic operators, a better understanding of the
geology of the ore-bodies, and improvements in metallurgical practice that
have made available grades of. ore that were formerly worthless have
changed the whole aspect of affairs, and the outlook today for a long
continued period of steady output and prosperity is probably better than
ever before. '
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The Slocan silver-lead-zine deposits are found in a series of slates,
quartzites, and limestones, of Carboniferous age, that have been penetrated
by dikes and stocks sent out by neighbouring batholithic masses of granite;
the deposits themselves ocecurring as lenses in sheared fissures in' the sedi-
mentaries near their contact with porphyritic dikes, and, occasionally in
the porphyry itself. The common ore is argentiferous galena associated
with more or less zinc blende in a gangue of siderite, calcite and quartz.
The silver values are associated with tetrahedrite, and, in a general way,
the ores carry about 2 ounces of silver to the unit of lead. Trom the metal-
lurgical point of view the shipping products may be divided into silver-
lead ores, zinc ores (usually argentiferous), and dry ores, in which the silver
values are not accompanied by sufficient lead to be smelted alone.

In the earlier history of the camp, the zinc blende that practically
universally accompanies the galena in greater or less quantity was oftener
a detriment than an asset, as its presence in silver-lead ores was heavily
penalized by the lead smelter, while zinc ores or concentrates, even where
they could be satisfactorily separated by hand sorting or the mechanical
devices then available, could only be marketed with United States zine
smelters at an exorbitant cost for freight and treatment charges. In
addition to these drawbacks—Ilack of a profitable market for zine ores and -
lack of efficient and economical methods of separating lead and zinc ores—
the lack of continuity characteristic of the high-grade ore shoots on which
most of the mines depend for their profit was another discouraging feature.
In contrast with all this, increased knowledge of the geology of the ore-
bodies now enables the operator to conduct exploratory operations with greater
intelligence and follow his veins through barren ground with more confidence
than before; improvements in ore-dressing practice, chiefly through the
introduction of flotation methods of concentration, have made possible the:
working of ores that formerly had little or no value; and the Consolidated
Mining and Smelting Company’s custom plant at Trail now affords an
accessible and profitable market for zine ores and concentrates. The
result is that old workings that have been lying idle for years are almost’
constantly being re-opened and again made productive. The irregularity
of the ore-bodies, however, is not a condition favourable to the develop-
ment of large reserves, so that in only a few of the mines is there much ore
actually blocked out ahead of extraction.

Good roads and trails are general throughout the district, and aerial
tramways and small water power developments common. In most cases
the ores-can be extracted through tunnels without expensive equipment for
hoisting and pumping, and these easy working conditions, together with
the richness of some of the small high-grade ore shoots, make conditions
almost ideal for the lessee and small operator generally, who is probably
more in evidence in the Slocan country than in any other area of equal’
size in Canada. At the time the district was visited in 1923 operatious
"~ were reported as being carried on on between 50 and 60 properties in the
Slocan, Slocan City, and Ainsworth mining divisions alone, without counting
those in the adjoining Arrow Lake, Trout Lake, and Nelson divisions. Of
these, 36 had already reported shipments of one ton or upward during 1923,
and a number of others expected to make shipments before the end of the

year. , :
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In so far as could be learned all the zine ores and concentrates, and
practically all the silver-lead output of the district, were being sent to Trail
for treatment.

It must not be understood, however, that the district is one of small
operators only. A number of companies operate on a considerable scale
and this number is likely to increase rather than decrease. Among those
now operating may be mentioned :—

Silversmith Mines, Ltd. This company’s mine, which under its old
name of the Slocan Star was one of the earliest and largest producers of
the Slocan, while never actually abandoned, nevertheless, later encountered
lean years and faced none too bright an outlook just before a big ore shoot
was discovered on the 1,000-foot level in 1918. It is now the largest and
steadiest producer in the Slocan, turning out between 100 and 200 tons of
lead and zine concentrates per week, and has enough ore in sight to main-
tain production at the present rate for at least four years. The mine,
which is opened by cross-cut tunnels, has between five and six miles of
workings, drifts, cross-cuts, and raises, and is equipped with a 746 cu.ft.
per min. water-driven air compressor to supply the drills and air-hoists used
throughout the mine. An aerial tramway, 4,600 feet in length, connects

the mine with the company’s mill at Sandon.

The Silversmith mill, which is the old Ivanhoe mill remodelled and
practically rebuilt, is the newest and most modern mill in the district
designed for the treatment of silver-lead-zine ores by gravity and oil
flotation processes. Its rated capacity is 125 tons a day. It is supplied with
power from the company’s hydro-electric plant at Sandon, supplemented
by water power derived from the overflow of the Sandon plant and from
Miller creek. At the time it was visited it was running three eight-hour
shifts per day. )

TFor the period between June 1, 1922, and May 1, 1923, the mine
produced 522 tons of clean ore and 34,843 tons of milling ore, the average
assay of the milling ore being 24-02 ounces silver, 8-92 per cent lead and
7-60 per cent zinc, : '

Clarence Cunningham Properties. Clarence Cunningham of Alamo was
operating the following properties in 1923: the Wonderful and Sovereign
at Sandon, Queen Bess at Three Forks, and Van Roi at Silverton.

‘Milling ore from the Wonderful is treated in the 150-ton mill at Alamo
by a combination of gravity and flotation methods, producing both lead
and zine concentrates, in the proportion of a little more than two tons of
lead coneentrate to one ton of zine concentrate. The mill was being operated
on one shift only, and about 1,100 tons of silver-lead and 460 tons of zine
concentrates had bheen produced to Nov. 14. Silver-lead shipping ore also
was being produced in small amount in both the Wonderful and Sovereign,

On the Queen Bess, which after lying idle for a number of years was
re-opened by Mr. Cunningham in 1916, with the result that an ore-body
was discovered that yielded its fortunate owner something like $1,000,000
clear profit in about three years, development work only is now being done.

The Van Roi at Silverton is producing both silver-lead and zinc ores,
the production during 1923, to Nov, 14, being about 490 tons.
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Standard Silver-Lead Mining Co. The company’s standard mine at
Silverton, a few years ago the largest producer in the Slocan, was worked
by lessees in 1923, producing some 1,500 tons of lead and zinc ore, chicfly
the latter, up to November, The company’s mill at Silverton (tables,
jigs, and flotation) was idle when visited, but the recent discovery of a new
and promising ore shoot at the mine will, it is expected, again put the mill
into continuous operation. .

The same company is carrying on development work on the McAl-
lister property at Three Forks, where considerable bodies of dry silver ore
said to earry ebout 30 ounces of silver have been partly developed. By the
driving of a low level cross-cut tunnel, now under way, it is hoped that
enough ore will be put in sight to justify the erection of a mill, power.
plant, ete.

The Standard Silver Lead Mining Co. is also doing’ development work
on the Mammoth at Silverton and on the Iva Fern, at Cultus creek in the
Nelson mining division, also a silver-lead-zine proposition, with, it is said,
very encouraging results. ~ :

Rosebery - Surprise  Mining Co.  The Rosebery-Surprise Mining
Company’s operations are at present confined to the Bosun at New
Denver, where silver-lead concentratés and zinc ore are being produced.
The company’s mill at Rosebery was shut down when: the property
was visited. .

The Bosun, which was a steady producer from 1898 to 1904, the ore
then shipped running as high as 110 ounces of silver and 55 per cent lead,
was idle from 1904 to 1917, when it was taken up by the Surprise, later
the Rosebery-Surprise Mining Co., and has since been a steady shipper.
An aerial tramway 600 feet long connects the mine with ore bins on the
shore of Slocan lake from -which it can be transported by barge to the
company’s mill at Rosebery. ' .

. The Monitor at Three Forks and the Surprise at Sandon, both of
which also belong to-the Rosebery-Surprise Company, are being worked
at present by lessees and made small shipments of silver-lead ore during
- the year. '

Ruth-Hope. This mine, which in the earlier history of the Slocan- was
one of the most important producers, later lay idle for a number of years.
In 1921 it was re-opened by lessees and good showings of high-grade ore
were uncovered in the old No. 3 tunnel. It has now passed into the hands -
of Vancouver parties and developments to date are of such character as
to lead to the belief that this old property will again become a steady and
important producer. , '

The underground workings are extensive, the mine being opened up
-by five levels, .the lowest being some 600 fect below the outerop. The
surface equipment includes an aerial tramway and concentrator, the latter
being situated alongside the railway at-Sandon. : : '

Tt produced considerable silver-lead ore during 1923, some 400 tons
having been reported as shipped up to Nov. 14.
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Cork-Province Mines, Ltd. This company resumed operations in the
early part of the year and made considerable shipments of silver-lead con-
centrates from their mine and mill on the south fork of Kaslo creek, in 1923.
Zinec concentrates are also being made.

Whitewatér Mine. This mine, situated at Retallack, which has the
record of being one of the steadiest producers in the distriet, having com-
menced shipping in 1896, continued to ship lead and zine ore in 1923.
Recently the property has been worked by lessees, but it is announced that
it will now be again worked by the owning company. In regular operation
it has a total production record of 34,477 tons of silver-lead ore of a net
value of $1,579,213, and 16,086 tons of zine ore of a net value of $209,595.
As all the ore yet extracted-has come from a small area of ground, years of
life are anticipated for the property.

Other properties in operation that either had already or expected to
make shipments in 1923, in the Sloean, Sloecan City, and Ainsworth mining
divisions include: the Rambler, Mountain Chief, Molly Hughes, Noonday,
Galena Farm, Black Colt, Vietor Hewitt, Lone Bachelor, Metallic, Soho,
Washington, Canadian, R. E. Lee, Reco, Gem, Caledonia, Silver Bear,
Martin, Florence, Silver Hoard, Krao, Maestro, Tariff, Anna, L. T., Meteor
and Ottawa. On still others development and exploratory work is being
carried on.

The Consolidated Mining and Smelting Company’s Operations at Tradl.

The Consolidated Mining and Smelting Company have at Trail a lead
smelter, a copper smelter, a zine plant including an electrolytie zine refinery,
an electrolytic lead refinery, together with a plant for the recovery of gold
and silver, a copper rod mill, a sulphuric aeid plant, and other subsidiary
and auxiliary plants.

The company’s electrolytic zine plant, under Superintendent B. A.
Stimmel, is producing 88 tors of refined zinc per day, in two units of 44
tons output each. Nearly all of this is derived from Sullivan concentrates,
though about 25 tons of custom zine ores, all from the Slocan distriet, in
‘West Kootenay, are also being received daily. As far as could be learned
all the zine ore and concentrates produced in British Columbia are now
being treated at Trail. This is in marked contrast to conditions before the
Trail plant was put in operation when all Canadian zine ore and concen-
trates had to be sent abroad for treatment.

The Sullivan concentrates as they are received at Trail carry about
37 per cent zine. After roasting, the zine content amounts to about 40
per cent and lead 5 per cent. The leached zinc residues are sent to the
lead smelter to be smelted with lead ores for the recovery of lead and any
precious metals present. Large quantities of these residues are now stacked
awaiting treatment, but it is hoped soon to be able to effect such a complete
separation of the lead and zine minerals at the new Kimberley concentrator
that it will not be necessary to smelt the zine residues from this source for
the recovery of lead, and that it will be possible in the future to waste them
without loss and thus relieve the lead smelter of part of the burden it is
now carrying.
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The schedule, with amendments, under which custom ores were being
accepted at Trail in September, 1923, ave as follows:—

Trar, B.C.,April 7, 1922,
Scoepure “AY—Zinc Ores

1. Zine: Will be accounted for to the extent shown in the table which follows (Clause 4)
at the London Metal Bxchange spot quotation for G.0.B..spelter converted into
Canadian funds at the Bank of Montreals price for the sale of sterling exchange, less
three and six-tenths cents (3-6¢.) per pound. Both quotation and exchange rate used

~ will be the average for the calendar week including the date of arrival at Tadanac, B.C.

2. On ores and concentrates other than flotation concentrates, & charge of $1 per dry
ton of ore will be deducted from the zine value as above ascertained.

3. If there arc sufficient values in gold, silver and lead-to pay for smelting the residues
after leaching, the following payments and charges will apply in valuing these metals,
otherwise this clause will not apply. . :

A. Gold: Pay for 80% of the assay at $20 per ounce, with allowance for U.S. exchange
as hereinafter mmentioned. Provided that the minimum deduction from the gold
assay will be - 03 oz, per ton. i

B. Silver: 80% of the silver will be paid for on the fire assay at the average of the
Engineering and Mining Journal New York quotations for foreign silver, converted
into Canadian funds at par, but with allowance for U.S. exchange as hercinafter
mentioned, for the ealendar week which includes the date of arrival at Tadanac, B.C.
In no case will the deduction from thesilver assay be less than one-half (0-5) oz. per ton.

C. Lead: The lead contents will be determined by the wet method of analysis. I'rom
the contents so determined there will be deducted 5 units or 100 pounds of lead per

~ton of ore and then 80% of the remainder will be paid for as follows:—
_ The London Metal Exchange spot quotation for soft Spanish lead converted
into Canadian funds at the Bank of Montreal’s price for the sale of sterling exchange,
less one and one quarter cents (1}e.) per pound for refining and marketing. Both
quotation and exchange rate used will be the average for the calendar week meluding
the date of arrival at Tadanac, B.C. E

D. Smelting Charge: A. charge for smelting residues will be made for the various grades
of ore as set out in the table which follows. (Clause 4).

4. Table of percentages of. zinc to be paid for under Clause 1, and charge for smelting’
residues under Clause 3.D:— . : .

If the ore contains zine to  The following percentage  And the following charge per

the extent of: of zine will be paid for: dry ton of ore for smelting
. : ' residues will be made:
20;, or over 2832 73 3 g 08
9 0 ) () 2
a8« 83% 5 40
a « 8297, 5 60
469, . 819, 5 80
asly -« 8077, 8 00
1 797 6 20
439, ‘: - 789, 6 40
a0, « 779, 6 60
ny - 769, 6 80
i it b
o o £
389, 73% 7 30
37% :: 729, 7 45
80% « 17 7 60
5%« 70% 7 75
349, « 689, 7 90
33% :‘ 66% 7805
32% . 64% 8 20
309, ¢ 60% 8 50
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5. San.pling: If the shipment is less than a car lot or contains more than one ot per car
a deduction may be made for extra sampling, assaying, ete., of $10 per lot.

6. Weighis and Samples: to be used in settlement shall be those made at the smelter.

7. Representation: Shippers are expected to notify us as to who will represent them while
their shipments are being weighed and sampled. TFailure to do so will be. construed
as meaning that the smelter will have authority to appoint one of the local mine
representatives at the shipper’s expense unless the shipper notifies us that a representa-
tive is not required. All shipments will be released for treatment as soon as sampled.

8. Assay: Shippers will supply the smelter with their assays on smelter pulps shortly after
sampling. In case of difference in assays requiring it, the umpire pulp will be referred
to an umpire mutually agreeable. The party whose result is farthest from the
umpire’s result will pay his fee.

9. Lxchange: All payments will be made in Canadian funds but an allowance for U.S.
exchange will be made the shipper based on the net value of the gold and silver paid
for on the following basis:— '

(@) When the rate is 5% or less, all exchange will be allowed in excess of 1%.

(b) When 109, or less, all in excess of 2%, .

(c) When over 10%, all in excess of 39,

(e.g., if the rate is 4%, allowance to the shipper is 3%; if 99, allowance is 7%;
and if 129%, allowance is 9%).

Provided that the allowance under (e) shall not be less than the maximum under
(b) and that the allowance under (b) shall not be less than the maximum under (a).

All allowances will be calculated upon the Bank of Montreal’s average quotation
for the purchase of U.S. funds for the ecalendar week including the date of arrival
at Tadanac, B.C,

10. Selllement: Payment will be made in full shortly after sampling.

11. Dale of Arrival: Shall be considered as the date upon which the cars contaming the
ore reach the Tadanac railway yards.

12. I'mpurities: As there may occasionally be an ore of a composition that will not respond
readily to treatment by our process, it will be necessary for shippers to supply us,
before shipping, with a fifty pound sample for laboratory test, unless we are already
familiar with the ore.

13. Effective Date: Ores which do not contain sufficient values in gold, silver and lead to
pay for smelting residues may be shipped at once. The plant for treating the other
ores is now under construction and it is hoped will be ready in June, 1922. You
will be notified of the exact date shipments of such ores can be received.

14. Advices: Shippers must notify us promptly at time of shipment. All advices, railway
billing and other shipping documents must state distinctly that material is zinc ore.
This is very important.

15. This schedule will apply only to ores containing 309 zinc or over.

Tram, B.C., February 28, 1923.
To Ore Shippers:

Re Schedule “A” Zinc Ore Rates.

Tiffective March 15, 1923, we will amend Schedule “A”, so that when the zinc quota-
tion in London exceeds £24:10, we will deduct from the quotation one-quarter of the
amount by which it exceeds £24:10, in addition to the other deductions provided in the
schedule. Below £24:10 the rates remain unchanged. Tor instance, if the market is
£34:10, settlement will be based upon £34:10 less 1 (£34:10—£24:10) = £32:

The amendment is made necessary by the fact that subsequent to publication of
Schedule “A”, wage adjustments have taken place under which the wages upon which
this sechedule was figured increase as the market increases over this same baserate of £24:10.

Yours truly,

THE CONSOLIDATED MINING AND SMELTING CO.

OF CANADA, LIMITED.
84377—5
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Tram, B.C., March 23, 1922,

*Scumpure “K’—Leap Onbs |

PAYMENTS

Gold: Pay for 95%, of the assay at $20 per ounce. No pay for gold .unless three one-
hundredths of an ounce (-03 0z.) per dry ton or over, with allowance for' U.S.
exchange as hereinafter mentioned. " . ) ' Tt

Silver: 95%, of the silver will be paid for on the fire assay at the zw'era.ge of the Engﬁieering
& Mining Journal New York quotations for foreign silver, converted into Canadian
funds at par, but with allowance for U.S. exchange as hereinafter mentioned, for the
calendar week which includes the date of arrival at Tadanac, B.C. In no case will
the deduction from-the silver assay be less than one-half (-5) oz. per ton.

Lead: The lead contents will be determined by the wet method of analysis, deducting one
and one-quarter units to arrive at the dry lead assay. 90%, of the lead will be accounted
for on the said dry lead assay, provided, however, that in no case will the deduction
from said dry lead assay be less than one unit or twenty pounds per dry ton of ore.
The price for'lead to be used in settlement will be either: b -

1. The London Metal Exchange spot quotation for soft Spanish lead converted into
Canadian funds at the Bank of Montreal's price for the sale of sterling exchange,
less one and one-quarter cents (1ie.) 113)(31' pound for refining and marketing. Both
quotation and exchange rate used will be the average for the calendar week including
the date of arrival at Tadanae, B.C.

or: . : . .

2. That obtained under a pooling scheme which is outlined as follows:— . .
Commencing with our unsold stocks of lead and lead not yet delivered against sale:

ag at October 1, 1921, and including that in ore and in process at our smelter and refinery

as well as finished metal, and veceipts from all sources monthly, and deduct
deliveries against sales from month to month until all of said stocks ave accounted for.

After this, apply further deliveries against each month’s receipts in order commencing

with Octof)er, 1921. Each month’s receipts and each month’s deliveries against sales to be

treated as a unit. The net settlement price for each month’s sales deliveries will be that
obtained at point of delivery, less freight and other charges incurred in effecting such
delivery, and also less 4c. per pound for refining; i.e., the actual delivery charges and the

30, refining charge will be substituted for the usual 1ic. deduction. Statements will

be sent monthly, commencing with October, 1921, showing the condition of the pool.

* Either settlement for lead may be chosen gt any time before shipments are commenced
but whatever choice is made it will be understood will govern all settlements of veceipts

up to and including December 31, 1922, - .

DEDUCTIONS

Smelting per dry ton of material eight dollars and fifty cents ($8.50) as’a base rate, which
will be modified in accordance with the following formula:— )
(1) Add to the base rate per ton thirty cents (30c.) per unit for all ziné contained.
(2) Deduct from this result the total units of silica and lime at seven cents (7c.)
per umt. . - .
Provided that in no case shall said base rate be reduced more than four dollars
($4) per ton as the net result of ‘the said additions and deductions.

Provided also, that in making the above computation;.silica and lime, if 1%

or under, will be disregarded. . . :

Sulphur: A charge will be made in addition to the above for all sulphur contained in excess
of two per cent, at thirty cents (30c.) per unit per dry ton of material, provided that
such charge shall not exceed three dollars per ton in any case. - :

Moisture: A minimum moisture deduction of 3% will be made. The following penalty
for moisture will apply to fine concentrates and clayey ore only:

If over five per cent, charge for all contents at ten cents per dry ton'per unit.

*N.B.—A revision in these lead rates, in favour of the shipper was made in Dacember, 1923.
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Size: Coarse and fine concentrates and ores should be shipped separately. If mixed,
so that over 30% will pass through a }-inch screen, an extra charge of fifty cents
(50¢.) per ton will be made.

Sampling: If the shipment is less than a car lot or contains more than one lot per car, a
deduction may be made for extra sampling, assaying, etc., of $10 per lot.

Weights and Samples: to be used in settlement shall be those made at the smelter.

Representation: Shippers are expected to notify us as to who will represent them while
their shipments are being weighed and sampled. Tailure to do so will be construed
as meaning that the smelter will have authority to_appoint one of the local mine
representatives at the shipper’s expense unless the shipper notifies us that a repre-
sentative is not required. All shipments will be released for smelting as soon as
sampled. .

Assays: Shippers will supply the smelter with their assays on smelter pulps shortly after
sampling. In case of difference in assays requiring it, the pulp will be referred to an
umpire mutually agreeable. The party whose result is farthest from the umpire’s
result will pay his fee.

Exchange: All payments will be made in Canadian funds but an allowance for U.S. exchange
will be made the shipper based on the net value of gold and silver paid for on the fol-
lowing basis:—

(a) When the rate is 5% or less, all exchange will be allowed in excess of 1%.
(b) When 10% or less, all in excess of 2%,
(¢) When over 10%, all in excess of 3%.
(e.g., if the rate is 4%, allowance to the shipper is 3%; if 9%, allowance is 7%;
and if 129, allowance is 9%).
Provided that the allowance under (¢) shall not be less than the maximum under
(b).and that the allowance under (b) shall not be less than the maximum under (a).
All allowances will be caleulated upon the Bank of Montreal’s average quotation
for the purchase of U.S. funds for the calendar week including the date of arrival.

Selllement: Payment will he made in full shortly after sampling to such shippers as selected
the spot settlement basis for lead. An advance payment will be made to those
selecting the pooling scheme on the same basis as if they had selected the spot lead
quotation, but less 259, of the net value of the lead. In this case there will be an
adjustment when the lead value is finally ascertained in the operation of the pool.

Dale of Arrival: Shall be considered as the date upon which the cars containing the ore
reach the Tadanac railway yards.

Effective Date: This schedule cancels all previous schedules and will be effective on ship-
ments arriving on and after March 23, 1922, except the allowance for exchange which
is effective from March 1, 1922,

The lead smelter made some 48,000 tons of lead bullion from 225,000
tons of ore, in 1923, a considerable increase over the 1922 output. Im-
provements made to the plant in 1923, together with a better supply of
ore from the Sullivan, will insure a still greater production in 1924,

In 1922 additions made to the lead refinery increased its rated capacity
to 150 tons of refined lead a day. During the early part of 1923 the bullion
supply was not large enough to keep the enlarged refinery in full operation,
but towards the end of the year the refinery was turning out nearly 170
tons of refined lead per day and further additions had become necessary.

The large supply of ore and concentrates that is now assured from the
Sullivan mine and Kimberley concentrator is much greater than can be
handled by either the zine or lead refineries at Trail until the capacities
of both have been considerably increased.
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As a temporary measure, to bridge the period required to make the
ecessary additions at Trail and thus bring into balance the operations of
the concentrator and refining plant it is proposed to dispose of the surplus
zine concentrates and lead bullion beyond the capacity of the present refin-
ing plants to handle, to Turopean refiners, ‘ '

- The company’s copper smelter and refinery, which has been idle since
1920, wals not. operated during the year. The copper rod mill has 1ot been
operated since it was completed early in 1921. Meantime experiments in the .
-electric smelting. of copper ores are being carried on by the company’s staff.

The re-opening of thé company’s mines at Rossland, which commenced
shipping low-grade copper ore to Trail for treatment in November, is
expected to supply an appreciable quantity of gold-copper ore to the plant
in 1924, . -

At the company’s gold-copper mines at:Rossland, after some time spent
" in putting the underground workings into condition and overhauling the
surface plant, mining operations were resumed in the second half .of the
year. All the Rossland mines.of the company, in which, by the way,
inclusive of those in the recently acquired Le Roi No. 2, there are some
79 miles of workings, are now connected with the old Centre Star shaft,
through which all the hoisting will be done in future. A Symons disc
crusher and a set of 54 X 20-inch rolls, through which the ore will pass after
leaving the jaw crusher, were added to the surface plant. In addition to
stoping in the latter part of the year, underground operations included
3,526 feet of drifting, cross-cutting, raising, and sinking, and 1,789 feet of
diamond.drilling, ~

Shipments of Rossland ore to the concentrator at Trail, that previous
to the starting up of the Kimberley concentrator was used for the treatment
of Sullivan ore, commenced early.in November, but later had to be stopped,
on account of power shortage in East Kootenay; curtailing operations at
Kimberley, thus necessitating the Trail concentrator being again put in
operation on Sullivan ore. During 1924 it is expected that an output of
800 tons of low grade copper-geld ore per day will be maintained from
Rossland to the Trail concentrator.’ :

EAST KOOTENAY

Fort Steele Mining Division

_ Sullivan Mine. At the now famous Sullivan mine the big cross-cut
tunnel run in from the hillside on the 3,900-foot level several years ago, to
tap the ore-bodies at depth below the old, or hill workings, was extended
another 500 feet in the north ore zone, and some 600 feet near the portal
was widened t0 12 feet, and the timber replaced by concrete sides and steel
I beam caps, conformable with the remainder of this great adit. ‘This,
now the main haulage way for the mine, is electrically equipped, the ore
being drawn through it for, approximately,:two miles to daylight at the
new town of McDougall, by 500-volt electric locomotives running on a
36-inch gauge track. Theinstallation of the second of the two new 3,000-
cubic feet Nordberg air compressors which supply air for the operation of
drills, hoists, etc., at the mine, was also completed in the early paxt of the year.
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At the tunnel portal, at MeDougall, is the new coarse crushing plant,
corsisting of a receiving bin, Buchanan jaw crusher, Gates crushers, and
a railway bin holding 2,500 tons. ‘This coarse crushing plant is capable
of handling 6,000 or 7,000 tons of ore per day, or double the rated capacity
of the completed Kimberley concentrator. From the mine the ore is seunt
to the concentrator over about three miles of newly built railway. The
recelving bins at the tunnel portal are also connected by railway with the
Canadian Pacific railway at Kimberley so that ore can be shipped directly
from the mine to outside points.

In the mine itself some 2,736 feet of cross-cuts, drifts, and raises were
driven during the year, for the purpose of opening up for extraction ore in
both the south and north ore zones, between the main haulage level and
the old hill workings. This work has already materially increased the
number of working faces, and new productive stopes have also been opered
in the south ore zone, on the 4,400-foot level and on the 1,100-foot level in
the upper mine. There is now approximately an aggregate length of
10 miles of underground openings (drifts, cross-cuts, and raises) in the
Sullivan mine.

Some 8,350 feet of diamond drilling was also done during the year and
has resulted in a better delineation of the ore-body in the north ore zone.
It is believed that the presently known ore reserves are sufficient to main-
tain production .on the present scale for 20 or 25 years.

Shipments from the Sullivan mine in 1923 included 424,835 tons of
zinc-lead ore, 25,435 tons of lead ore, and 1,982 tons of pyrites.

Kimberley Concentrator. The mill-rock from the coarse crushing
plant at the Sullivan is delivered, after weighing, into a 1,000-ton receiving
bin blasted out of solid rock at the nmew concentrator near Kimberley.
Trom the receiving bin the ore, after passing through rolls, is conveyed to a
2,500-ton feed bin situated above the concentrator, whence it is fed to
Hardinge mills for fine grinding, and then passes on to the concenfrating
machines. In these the separation of the zinc and lead minerals is made by
a process of differential flotation using alkaline solutions. Large storage
bins are provided for stocking the zine and lead concentrates, which are
shipped over the Canadian Pacific railway to Trail for the production of
metallic zine and lead.

This immense mill, on which work was started in June, 1922, was
completed and put into operation in August, 1923. In actual operation
it has exceeded expectations in every way—as to operating costs, tonnage
capacity, and efficient recovery. As already stated, it is believed that it
will be possible in this mill to effect such a clean separation of the lead and
zine minerals that the residues from the zine leaching plant at Trail will
require no further treatment for the recovery of lead. It is also worthy of
note as indicating the comprehensive and efficient nature of the company’s
activities, that not only was the Kimberley concentrator designed and
built by the company’s staff but that most of the machinery was made in
the company’s shops at Trail, with considerable advantage both as regards
cost and quality.

84377—6
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~-Bince 'the fitst section of the concentrator was started in August, 1923,
its operation has been interrupted and badly hampered by the failure of
the Hast Kootenay Power Company, which supplies both'the Sullivan mine
and Kimberley mill (together they will require between 5,000 and 6,000
horse-power per annum) to furnish sufficient power to kcep both going at
capacity. With the Dast Kootenay Power Compfmy s new hydro-electric
plant at Ilko nearing completion, however, it is expected that the full
capacity of approximately 3,000 tons of ore per day will be attained early in
1924, Tt may also be remarked incidentally that the Consolidated Com-
pany’s subsidiary, the West Kootenay Power and Light Company, is also

making large extensions to, its hydro-electric plant at Bonnington Falls
that W111 eventually provide 60,000 horse-power for the’ Consohdated Com-
pany s plants at Trail and Rossland as well as for custom contracts.

The success that has been attained at Kimberley and Trail in evolving

a process for the effective treatment of the highly vefractory Sullivan ore,
a problem that a few years ago was thought to be next to hopeless,, and
. the development of this process to its plesent high degree of commercial
efficiency, is one of the remarkable achievements recently made in the field
of metallurgy, and for which too much credit cannot be given to the Consoli-
dated Mining and Smelting Company’s staff by whom it was brought about.

. North Star and Stemwinder Mines. During the year ‘development
work on these properties, both of which are near the Sullivan, was done
by O. C. Thompson, of Kimberley, and associates.

Considerable silver-lead ore, both czubonate and sulphide, has been
shipped from the North Star since its discovery in 1892, and large bodies
of ore similar to the Sullivan ore are believed to occur on the Stemmndel
It is now proposed to erect a 100-ton mill to treat ore from both, pr opertles _
and it is expected that this mill will be in operation sometime in 1924.

“The only mines in the Fort Steele mining division besides the Sulhvan, '
reporting any production in 1923, are the St. Eugené at Moyie and the
Park at Malysvﬂle, both of whlch ‘made small shlpments of sﬂve1~lead ore.’

BRICFUR LA

: Windemere Mlmng Diviswn

Paradise Mine. The Paradise mine at Invermere, which under the
ownership of Mr. R. Randolph Bruce has for many years proved itself the
steadiest producer and most important property in the division, maintained
its, reputation in 1923. The: ore, chiefly soft sand, a1gent1fe1 ous lead
carbonates: (though sulphide ore is now being mined below the No. 4 level)
is’ hauled 18 miles to the railway, by motor truck,

Othe1 pr opeltles operating in the Windermere division are the Steele
Gloup, which shipped considerable silver-lead ore during the. first ‘three
months of the year, but closed down later, and the Isaac at Briscoe and
tlie Nip and, Tuck at Wmdelmele, both of which also report. small ship-
ments of s11vel-lead ore.
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VIII

CANADIAN EXPOSITION TRAIN IN FRANCE AND BELGIUM 1923
Report by Representative of the Department of Mines

Arthur Buisson

Following instructions from the Deputy Minister of the Depa,rtment
of Mives, the writer sailed on the 10th of July for I‘rance to join the mem-
bers of the Exposition Train.

Instructions were to follow the Train on its journey through France
and Belgmm and to endeavour to gather some information dealing with
the economic situation in relation to the mineral and metal trade between
Canada and France or Belgium.

The Canadian Exposition Train was a complement to the French train
which visited Canada in the fall of 1921, and held expositions in the
"principal cities and towns of Canada from the Atlantic to the Pacific.

The complexity of the French railway system contrasted with the
facilities offered by the splendid highway system induced the organizers
of the scheme to adopt transportation by means of automobiles and tractors.

The train consisted of 30 lorries with detachable tractors for the
exhibits, two auto cars for the members, and five lorries for the baggage,
cinematograph apparatus and other accessories. These lorries were supplied
by the French government and were under their control, The exhibition
lorries were provided with side panels which could be ralsed giving the
effect of a show window.

The organization of the exposition consisted of an Honorary Commit-
tee and an Executive Committee for the Canadian section and also of
similar committees for the French section.

The schedule of the journey had been prepared in advance by the
French Executive Committee and was arranged so as to enable us to visit
many points of interest along the route.

Lectures on mining and metallurgical industries were given in a number
of towns and were usually well attended. Motion pictures were shown in
the evenings at some suitable place ad301n1ng the exposition, elther in the
open air, or at some of the theatres.

An information bureau was established and inquiries were elther
answered then and there, or note was taken for attention later.

The exhibition lorries contained both crude and manufactured pro-
ducts. These illustrated, with the aid of statistical tables and pictures,
the principal Canadian industries, such as mining, agriculture, forestry,
pulp and paper, fur, water power and others. The manufactured industries
represented included machinery (mostly agricultural), furniture, textlles,
dry goods, rubber, and others.

The purpose of the exhibits was to illustrate the remarkable progress

which hag taken place in Canada and the public was greatly interested in
all the different exhibits.
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: The journey through France started at Havre on July 16 and finished
‘at Paris October 8, thus lasting close to three months. It covered almost
every section of the country and extended to about 4,000 miles. We stopped
at 65 towns and cities and held exposmons at 32 pomts, a total of 41 days
of exposition.

After the termination of the tour in France, the train journeyed to
Belgium, in which country we visited 7 cities and held 10 days of expositions.

-~ The final exposition was held in Paris and lasted 29 days, making for
the whole tour a total of 80 days of exposition.

It might be safely estimated that about five million people attended
the expositions of the Canadian Train.

The public in general appeared to know very little about Canada,.
everyone, however, was keen on hearing about the country and marvelled
at its great extent and wonderful natural vesources. We found the business |
men very anxious to see. closer conmexion established with Canada and
they deprecated existing conditions under which they have to buy Canadian
products through agencies established in other countries.. The French and
Belgian people are anxious to buy from us and it would be an opportune
move on the part of the Canadian producers if they would investigate -
conditions affecting business relations between Canada and France, or
Canada and Belgium.

Firms producing materials for which there is & market in France and
Belgium might be well advised if they sent competent representatives into
these countries. These representatives would find their task greatly
simplified and would obtain much better results if they were conversant
with the Freanch language, and understood, moreover, the temperament
and the ways of the French people

Although France is largely self-supporting as far as many of the non-
“metallic commodities are concerned, there are a number of products which
she is forced to import. Amongst the minerals and metals that concern
Canada may- be mentioned: asbestos, arsenic, bentonite, chromite, cobalt,
copper, feldspar, lead, molybdenite, nickel, and zinc.

Belgium, as is well known, is forced to import most of its minerals and
metals, and zinc concentrates for example might find a market in this country.

No doubt part of the Canadian production of the above mentioned
mirerals and metals is reaching these countries through other-countries.
This is due probably from lack of advertisement of our products, possibly
from indifference on the part of some producers, and also to the fact that
French and Belgian consumers have been in the habit of dealing for many
years with firms established in the United States or elsewhere, and were .
not aware of the progress made in Canada during the last ten years—
progress in the development of its mines and progress in the establishment
of metallurgical and chemical industries. We are now capable of competing
with other countries for the world’s markets in many lines of business, and
as France and Belgium are looking to secure better trade conditions with
Canada, the Canadian tour was made at the psychological moment and
the effect will soon be noticeable by increased tmde 1elnt10ns
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Rept. on, by R. T. Elworthy.......... 16-46
Nelson mg. div..o.veeiveerrverinn.. 58
Neweastle....ovvenenieenn, . 13
New Denver............... ..57, 60
New Germany....oveeeeererinenrienenes 14
New GlasgoW..oovvvvvenrrineienrenenens 12
New Hazelton...........oocvviviniinn. 54-57
Ninemile mt............. 55
Nipand Tuek m......covvvvuvieninnnn.. 68
Noonday M...o.oveuivririvnreneneennes 61
Northern Alberta Natural Gas Develop-

MENt Co.uuvrer v 28
Northern Alberta Qil Fields Ltd........ 33
North Pacific Oil Co.vervvvnrvvenninnn. 33
North Starm..........covveviriiennnens 68
Northumberland co., 13
North West Co., Ltd. s 25
North Western Utilities, Litd. ...28, 85
O’Brien feldspar m,.......... .. 2
il Lands Exploration Co., Ltd. 24
Okotoks 26
Omineca mg, di 54
Ottawa m 61
Oxford................. 13
Oxford Tripoli Company...... 13
Pacific Great Eastern mllway 14
Paradise m. 68

arkk m............ 68
Peace river gas field. . , 44
Peace River Oil Co., Ltd gg

34, 41, 42

. 32

...... . 13

. 33

. 12

. 13

Pouce Coupé gas field, . .33, 46
Prairie Natural Gas Co . 41
Prairie Oils Ltd.. 33
Prelate......... 49
Prince Rupert 57
Princeton.. 1
Poplar ck 5
Pumice. . 15
Quarry is.. 13
Quar ryvﬂle. . 13
Quoen Bess m.. 59

uesnel........ 14
Quesnel mg. div 14
Ramblerm........,... 61
Read Stone Co.vvvurvvinrnnernienresasn 13

€CO TM.unssnensronasnnsreaarennsennns 61
Redeliff..ovrerieiiiienrnroririnerieaenns 19, 35
Regina Beach—

Salt depositS. e v.voreianninss 47, b50-561

O analyseS..iieiiaiiiienen 51

Regma Oil and Chemlcal Co., Ltd....... 5;
eid ck......

RELeem 61

Pace
Retallack,....oooivviiniiiiinioiiennsn 61
Revelstoke....oeoeeninrannnn, 15"
RiverdJohn....,.o.oovvuinviiiiniinannns 13
Robinson, A, H. A.—

Rept. by, on zine-lead mining in B.C., 54-68 °
Rocher De Boule m 55"
Rocher Deboule mt 55"
Roekport. . .vuvreerern i, 13
ROSEDETY ..t e vt et 60
Rosebery-Surprise Mining Co............ 60
Rossland.......ooovveiviiini ... 66
Royalite No. 1 gas well,............. 25, 26, 34

No. PN 25, 26, 34

No.4 “ . 25, 26, 34
Royalite Oil Co.ovevvevvenvnnninnns, 25, 26, 34
Ruth-Hope m 60
St. Bugene m 068
Saclville.,...oooocvveieiii i, 13
Salt Lake deposit......oovvvevnininnnn, 52

Analyses....o.ovi i 52
Sandon.....oviirr i 60
SAYONA. e evtirre e enrinirraasinanrns 15
Sheep River dist. See Turner Valley

gas field
SilverBearm...........c.ooeviiiiienn., 61
Silver Hoard m.......ovovvveviiiienanan 61
Silver Cup M. ..ovviivien i i 55
Silversmith Mines, Ltd.................. 59
Silver Standard lead-zine m............. 54, 55
Silical..,cooviieeniininniiaia,., 13
Skeena Crossing............... 56
Skeena dist...............co.. 5457
Skead feldspar m............ 2
Slipper, 8. E.......... 25
Slocan City mg. div 58, 61
Slocan mg. div........ . 57 58, 61
Slocan Star m, See Silversmith Mmes,
Smithers, . oovvoviiiiiiiiiieiiiiiina 56
Snalte River Oils.. 24

Sodmm and magneswm salts of western

Repb. on, by L. H. Cole
Soho m
Sovereign m.
Southern Alberta gas well,
Southern Alberta 0il Co..
Spence, H

Repb by on bentonite..
feldspar...

Stilcine r. .

Stimmel, B,A
Stokes Stephe
Stonehaven....

.Sudbury....
Suffield...,..
Sullivan M. ..vuivieeiieennnisinennasis
See also Consolidated Mining and
Smelting Co.
Sunrise m........... . 55
Surprise m............ . 60
Sweet Grasgs gas field. .24, 25
Swift Current. . 15
aber ............... 23
............. 61
TarIslzmelland GasCo... 0 33
T TEVET s veveernensrnsnssnnnsnnenenssses b




74

. Paar Pac
Tar SPringSs’ v 7 | Wainwright gas field .17, 20-32, 34, 40 42, 44
Tetrahedrite..... .. 58 | Wallace..iviveereriiiiiinearieniarnanns 13
Thompson, 0. C... 68 | Wanapitel.....oooveviiiiiiiiiins .
Thompson r........ 15 | Washingtonm.............. Ceeeas
Three Forks....... e . 59 | Waugh Foioviiiiiviiiiiennianns
LA | D U 58, 50 | Weisman Feldspar Company
TramvVille. cove s it ieieeioriarinearanans 56 | Western Abrasive Company...

L e L S SN 12 | West Kootenay dist......... vee
Trout Loke mg. div..oovvviiiiiiiinnnns 58 | West Kootenay Power and Light Co..
BT Ye) 1Y 20 R F R TR 14 | West Portland tp............

Turner Valley gas field, .17, 25-27, 34, 37, 44 Wetaskiwin....ooovenieniens

TwWomile CKuvuvreeerinrinrvaroiineenenens 54 | WhetstoneL....ooovvvvivnnen

Uvalde Asphalt Company................ 10 | Whitewater m....o.oovve

VANCOUVET 1804t vnvernoennsnsssesseonnss 14 | Windermere mg, div

Van Kol Company..oooveeriveiiirnneaaes 15 | Wimning, B..oovvveiinenenn

Van Roi, Silverton.....coevviiiiaienanes 59 | Wolfek....oovvvinniinanen

VACETOY 4 v v v envennssoensrnersnascasensons 50 | Wonderful m............

Victor Hewﬁ:t |+ S ST 61 | Woodpoint.............

Viking Battle Creck Syndicate.......... 20 | Wrangel....ooviviiiiinns

Viking gas field............. 17, 28, 29, 34, 44 | Yarmouth.......cooierevviniiiiiinns
Voleanic ash 15 | Zinc-lend mining in B.C.—

Wabiskaw r.. 7 Rept. on, by A. H, A. Robinson







