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LETTER OF TRANSMITTAL.

January 1, 1911,
Dr. EUGENE HAANEL,
Director of Mines,
Ottawa, Ont.

Sir:—T have the honour to submit, herewith, my report on the occurrence
in Canada of ores of molybdenum. General information concerning the nature
of the ores, their uses, mode of occurrence, production, and methods of concen-
tration will be found in the introductory pages. ’

My best thanks ave due to many engaged in the mining industry for co-
operation in securing information while visiting the molybdenum regions of
the Dominion.

I have the honour to be, Sir,
Your obedient servant,

T. L. Walker.
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MOLYBDENUM ORES OF CANADA.

BY

T. L. Walker, M.A., Ph.D.
PART L

INTRODUCTORY.

Molybdenum was discovered by Scheele towards the end of the eighteenth
century; but it was not isolated from its compounds until some time later. The
pure metal is white in colour, and very difficult to fuse. Like iron, it takes up
carbon, and the carbon-bearing alloy is more easily fused, but very much harder.
Until recent years it was little in demand for industrial purposes, and very
little search was made for deposits of molybdenum ores. At the present time,
however, owing to its introduction into metallurgy in the form of ircn-molyb-
denum alloys, there is considerable demand for such ores, which are produced
only very irregularly, and in small quantities. If a larger and more regular ore
supply were assured there is no doubt that new uses would be found for these
alloys, and the demand for the ores would increase.

The present report embodies the results of observations carried on during
the field seasons of 1909 and 1910. By presenting in one report all the informa-
tion available regarding the molybdenum deposits in Canada, it is hoped that a
new interest may be awakened in the possibilities of the Dominion as a molyb-
denum producing country. At present this information is much scattered; the
observations were made by a large number of persons, and some of the deposits
have not been examined for many years. Recently a new value was imparted
to all molybdenum properties owing to the demand for ores ‘of this metal for
the manufacture of steel alloys. Deposits which had no industrial value a gener-
ation ago may now be regarded in a different light. The objective of the writer
was, to visit and examine personally as many as convenient of the prominent
molybdenum deposits in Canada. )

Molybdenum Ores.

Molybdenite is the commonest of the ores of molybdenum and the one most
widely distributed in Canada. It is a sulphide, with the formula MoS, In
colour it resembles lead, and may on this account be confused with graphite,

. which is somewhat darker in colour. The specific gravity is 4.7, in contrast to
_gmphite which is only about one-half of this density. Molybdenite has a hard-
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ness of less than 2, so that it can be scratched by the finger nail, dr}d when

rubbed on white paper leaves a mark resembling that from a lead pencil. This

mark or streak is rather lighter and inclined to be greenish grey, in contrast to

the blackish grey from the graphite of the lead pencil. The six sided tabular crys-

tals of molybdenite split into very thin sheets or plates which are easily bent, but’
are not elastic. Oeccasionally this material is quite massive, and devoid of the

leafy or platy structure, as is the case with molybdenite from the Giant mine,

Rossland, B.C. This mineral occurs in many parts of Canada: Gabarus, in Cape

Breton; Mont Cerf, in’' Ottawa county, Quebec; Addington county, Ontario; and
at the Giant mine, Rossland, B.C. '

Molybdite is a mineral which is often found along with molybdenite, from
which it results by oxidation. It usually forms an earthy powder, quite soft,
and sulphur yelow in colour. Formerly it was supposed to be an oxide, of the
formula MoO,. Recently it has been shown to be somewhat complex, and
Schaller* has determined it to be a hydrated iron molybdate, containing 59.49 .
per cent MoO,. '

Wulfenite, or yellow lead ore, is a molybdate of lead, with the formula
PbMoO, with 39.3 per-cent MoO,. This material may be briefly described as
‘follows: colour, yellow to brown; streak, almost white; specific gravity, nearly 7;
hardness, less than 3 (easily scratched by the knife, but not by the finger nail) ;
crystals, -thin tablets, usually either four or eight sided. Wulfenite does not,
so far as is known at present, occur in Canada in economic quantities. In
Yuma county, Arizona, wulfenite is so prominent in the upper workings of some
lead mines, as to be a valuable ore of molybdenum. Wulfenite and molybdite
are both alteration products of molybdenite, and may, therefore, be expected
in the upper levels where oxidation is relatively prominent.

General Type of Occurrence.

(a) Very coarse veins of granite, called pegmatite, often intersect such
rocks as gneiss, slate, and quartzitez. They contain various minerals
of -economic value, principally muscovite and feldspar. Genetically these veins
owe their origin to material derived from large masses of granite, which are
usually to be found in the vicinity, and which probably occur at no great dis-
tance beneath the pegmatite mass. Molybdenite is occasionally present in these
veins in varying quantities, and some of the important ore bodies of Canada are
" of this type; as, for.examp]e, those at Romaine in Quebec and Glengarry in
Cape Breton. o -

(b) Many quartz veins have originated in a method similar to
pegmatite veins—the fissures have been filled by material derived from -under-
lying, deeply-seated granite masses. Some quartz veins are almost free from
feldspar, others contain so-much that it is doubtful which should be designated

1 Zeitschrift fur Krystallographie, Vol. 43, p. 331.
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by the first term and which by the second. In some quartz veins, particularly

those containing a little feldspar, molybdenite is a casual constituent. Examples:
Jordan falls, Shelburne county, N.S.; Mont Cerf, Ottawa county, Quebec.

(¢) In a few instances granitic rock is intersected by series of joint planes
along which corrosive substances appear to have travelled. Fluorspar, quartz,
and occasionally molybdenite have been deposited and are also scattered in the
granite some distance from the joints. In this way the granite, over consider-
able areas, may be impregnated with scales and crystals of molybdenite. This
type is best represented by the orve bodies at Cooper, and Catharines Hill, in
Maine. A ) -

(d) Another type of occurrence is represented at the Giant mine, Rossland,
B.C., the Marble Bay mine, Texada island, and the Harvey Hill mine, near
Broughton, Que. In these mines the ore bodies ave valuable for copper and
molybdenite. The latter mineral is, in both instances, quite massive, and very -
fine grained.

(e) TFrequently, very important deposits of molybdenite occur near the

contact of intrusive granite or pegmatite with crystalline limestone. These

two rock types appear to have reacted on one another, and a band of greeuish
pyroxene rock has been formed. In or near the pyroxenite, and frequently in
the pegmatite borders, pyrite, pyrrhotite, and molybdenite are to be observed.

Fie, 1.—Typical form of occurrence of molybdenite.

1. Gneissoid granite. . .

2. Green pyroxenite carrying molybdenite.

3. Pegmatite dyke carrying molybdenite.

4, Crystalline limestone.
This type of deposit is frequent in the Ottawa valley, and is well represented
by the accompanying section (Fig. 1) from a deposit in Lynedoch township,

Renfrew county.
Concentration of IMolybdenite.

The preparation of the crude ore for the market is one of the most difficult
problems in ore dressing. Up to the present it is doubtful if a satisfactory solu-

" tion has been arrived at. The mineral is very soft, and usually occurs in a very

hard gangue, largely quartz and feldspar. In attempting to crush by stamps
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or rolls, much of the mo]ybdeliite is finely divided, so that a large loss results
by sliming. On the other hand some of the larger flakes resist the action of
the rolls, and msdy be separated by means of sieves. In density, molybdenite is
Lieavy enough to separate readily by washing, were it not for its perfect cleav-
age giving rise to very thin scales and plates, which readily float away and are
lost. : .
In general, there are.three methods of molybdenite concentration which
~ may bhe applied after cobbing and hand picking:— '

(1) The ore may be crushed and concentrated by washing. Mr. J. Walter
Wells some years ago carried on experiments with this method of treatment in

view. A brief report of the results of this work is given in the following

extract! :— )

¢ Experiments were carried out by Mr. Wells for the purpose of finding suit-
able methods for concentrating the Canadian ores. On a sample containing
50 per cent pyrrhotite, 10 per cent pyrite, and 6.5 per cent molyhdenite in a
gangue of caleite, biotite, quartz, and pyroxene, good results were obtained by
crushing in a jaw crusher, hand picking of the large flakes of molybdenite, re-
crushing in rolls set to 0-2 inch space, and successive sizings in screens from
0.8 inch to 0.5 inch mesh. The oversize from the screens, which consisted of
molyhdenite, mica, and rock, was treated on a Wilfley table, and yielded a com-

mercial product. The Hartz jig was not adapted for concentrating this ore;

but good results were obtained with the Wetherill. magnetic separator, although,
~ owing to the high cuirent and slow speed necessary, it is doubtful if this separa-
- tion can be done on a practical basis. Treatment by a modified form of the
Elmore process was only partially successful, -as the large particles of molyb-
denite were not affected by the oil. Another sample consisting of quartz and

feldspar with 2-5 per cent molybdenite, was crushed and sized, but gave no

clean ore on any of the screens. The whole sample was then ground to pass an
0.05 inch screen, and concentrated on a Wilfley table; the final concentration
being effected by the oil process. The experiments carried out by Mr. Wells
show_ed that no standard method can he adopted for concentrating molybdenum

ores. Separate mill tests are required to determine the proper treatment in

each case.

(2) Crushing and dry concentration has heen employed at Cooper, Maine,
where the ore is granite, containing fairly coarse foliated molybdenite. The
history of the concentrating operations of the American Molybdenum Company
is briefly told by Mr. Tess as follows?:— : :

" “The plant cons_isted of a 35 horse-power boiler and engine, a Sturtevant
jaw crusher and roll, and four sets of special rolls, each 8 feet in diameter and
10 inches wide. The crusher was only a couple of feet above the floor, from which
the material, crushed fo about one-fourth inch square, was elevated to the Stur-
tevant roll, 18 inches in diameter by 4 inches wide, which reduced the ore to

! Mineral Tndustry, 1903, p. 478.
. *Hess, T. L., Bulletin No. 340, U.S. Geol. Survey.

.
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about one-eighth inch. It was then elevated to a bin at the top of the building,
from which i% fell to a series of two special rolls, thence was elevated to a third
special roll, and run through a 84 mesh screen. The molybdenite caught on the

" screen was delivered to a box at the end. The material going through the

screen was carried by an elevator and screw conveyer to a fourth voll, from which
it fell onto a 40 inch screen and from that to a 60 mesh screen. What went
through the 60 mesh screen was elevated and sent to the tailings pile. It is -
readily seen that the repeated elevations of the material meant a considerable
waste of power. The mill ran only six weeks, and is said to have made about
a ton of concentrates, a portion of which seen by the writer was very clean. Tn
the tailings some fine flakes of molykdenite were found, but the amount seemed
small. Such a process, if mechanically perfected, might work profitably on

*-deposits where, as in this one, the molybdenite flakes are comparatively broad,

but would be wholly unsuited to deposits like many of those in Colorado and
elsewhere, in which the individual flakes are of almost microscopic size.

(8) A process apparently well suited to molybdenite ores has been recently
brought forward by F. E. Elnore, and is briefly deseribed in the following ex-
tract from an article by A. 8. Elmore':—

¢ The vacuum process for the concentration of ores, the invention of ¥, E.
Elmore, after exhaustive test and experiment, is about to be installed on an
extensive scale, many mines having given orders for large plants. The process
is based primarily upon the fact that, in a flowing pulp of crushed ore and water,
oil has a selective action for the metallic mineral particles as distinct from the
rocky particles or gangue. This selective action is materially increased in some
cases by the presence of an acid; gases dissolved in water are liberated, par-
tially or entirely, upon subjecting the same to a pressure less than that of the
smrounding atmosphere. These liberated gases may be augmented by the genera-
tion of gases in the pulp or by introduction from an external source. The gases
attach themselves to the greased mineral particles, and being largely increased
in volume as a result of the partial vacuum applied, cause the greased particles
with their attendant bubbles of air or gas to float to the surface of the liquid.

A London company manufactures the apparaius, and in.order to demon-
strate the suitability of this process for various ores, they have established a
testing plant and make trial on small shipments. Three such experiments made
in concentrating {nolybdenite resulted as follows:—

PEr CENT MOLYBDENUM.
Tatur 1 Per Cent
Sample Number. Nature of Gangue. In Ore In In Con- | Saved.
* | Tailings. | centrates.
B Teldspar.... ccooovvvvieen vunnn 340 025 40°80 932
2o e e Much garnet and magnetite....... 230 006 5157 981
T Notstated..... o ..ooiviiienn. 521 017 547 97°0

* Elmore 4. S Engineering and Mining Journal, May 11, 1907
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A sample of the ore from the claims of the St. Maurice Syndicate,' Lake -

Kewagama, was treated by this process by the Denver Engineering Works Com-
pany of Denver, Colo. The sample was small, but the concentration was very
satisfactory, with a minimum loss in the tailings as illustrated by the following
report:— :

‘ Following are the results obtained by the Elmore process on the sample
of molybdenite submitted by Mr. J. C. Gwillim. The mineral seemed free at

To Vacunny Pump

V.

"/)Z//////////////

T . b
s Pulp from Mill.
& ;

- }

Fi1¢.-2.—Elmore vacuum concentrator: section.

16 mesh, but owing to the small diameter of the delivery tube of the laboratory
machine it was found necessary to crush it finer before making the test.

‘500 grams of ore assaying 1.70 per cent molybdenum were agitated four
minutes with 5 c.c. acid, 2 c.c. Beaumont oil, then four minutes more with 5ec.c.

1 Vide pp. 35-88 of this report.

)
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acid and 1 c.c. 0il—2.5 c.c. acid were used for gas, and test was under vacuum
2.25 minutes. The following products were obtained :—

20, grains concentrates.. .. .. 42.90 per cent molybdenum.
472 0« tailings.. .. .. .. trace.

¢ Thig gives the ratio of concentration of 25 tons into one and a recovery of
100 per cent. The recovery figures are slightly in excess of 100 per cent owing
probably to discrepancy of a few hundredths in crude assay. The tails showed
acid reaction and were quite clean.

¢ The amounts of acid and oil used could probably be loweled very material-
ly, but owing to the lack of time and urgent requests to rush the work these
investigations were not undertaken.

The accompanying illustrations may serve to indicate the principles in-
volved and the type of apparatus used in this process of concentration.

A4 the Great Knaben mine in southwestern Norway, which has produced
from 25 to 30 tons of molybdenite annually since 1902, water concentration with
jigs and tables has been abandoned, and more satisfactory results are said to
have been, obtained by the use of the Elmore oil concentration. The ore is first
cobbed, and the poorer ore sent to be concentrated.

In 1899, Professor J. B. Porter, of Mc@ill University, made some experi-
ments on the concentration of molybdenite for the Geological Survey. From
the two samples examined he concluded that the most satisfactory method was
cobbing and hand-picking.

The following extract from the Report of the Geological Survey of Canada
gives the main results of Professor Porter’s investigations':—

¢ The first, or Egan Township sample, weighing 289 pounds, and containing

in all 15-92 per cent of molybdenite, was cobbed and hand-picked in the Survey,

yielding 39 pounds of clean mineral in crystalline flakes. The remaining 250
pounds of the cobbed ore was then sent to Professor Porter, who ascertained
that it still contained 2.8 per cent of molybdenite. By a dry process of rolling
and screening, followed by jigging, nearly all the molybdenite was extracted
from this ore, in a series of concentrates ranging from 70 per cent to 15 per
cent in molybdenite. It is not necessary to refer to the details of treatment
here, but the results appear to show that in the case of molybdenite ore of this
clags, in which the crystalline masses are of considersble size, it would not be
economically possible to employ any crushing and concentrating process. The
problem resolves itself into one of cobbing and hand-picking at remunerative
rates. The associated minerals in this case were: pyroxene, iron pyrites, and
mica.

¢The second, or Ross Township sample, weighed 250 pounds. The gangue
was chiefly quartz, and, although the molybdenite made a considerable showing,
it was found by Professor Porter to amount to only about one per cent. This

1 Report of the Geological Survey of Canada, Vol. XIII, p. 10, 1900
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specimen was not cobbed or hand-picked. By concentration it was determined

that about 52 per cent of the molybdenite could be-saved in the form of a con-

centrate containing 88.-50 per cent of the mineral. The grade of this concen-
tratc appears, however, to be too low for present commerclal requlrements

Tt is worthy of note that none of these processes has up to the present b(xn
employed very satisfactorily for the separation of molybdenite. It would seem
" as if a reasonable combination of the dry screening process for the removal of
the coarser flakes, followed by a treatment of the tailings by the vacuwn process,
should give results superior to those obtainable from the employment of any
one of -these methods alone.

In New South Wales and Queenslhnd, which produce a large part of .

the world’s molybdenum ores, the molybdenite-bearing quartz is hand-picked,
crushed through rolls, and then jigged. The oversize is recrushed, hand-picked
again, and finally treated on Wilfley tables?

For the market the ore should be concentrated to about 90 per cent malyb-
denite; for which, at present, the current rate is dbout $550 per ton. The market
rate, however, is very variable. The presence of even small quantities of copper,
arsenie, or blsmuth may render the ore less suitable, particularly for steel manu-
facture.

Uses of Molybdenum.

Until recently, molybdenum was required only for the manufacture of '

chemical preparations, principally ammonium molybdate, which is much used
in the determination of phosphoric acid. The iron and steel works of the United
States alone are said to consume as a chemical reagent several tons of molyb-
denum annually. Molybdic acid is used as a blue pigment in the manufacture
of porcelain, and for dyeing silks and woollens. In various compounds molyb-
denum is used for colouring leather and rubber. Ammonium molybdate is said
to be used for ﬁrepi'ooﬁng, also as a disinfectant for cloth used in railway pas-
senger carriages. : ' .

The chief use to which most of the world’s molybdenum is devoted is the
preparation of special varieties of steel. The result of the addition of a small
proportion of metallic.molybdenum to steel is very s_imdilar to that obtained by
the use of tungsten. Molybdenum is more potent than tungsten, and only about
" half as much of the molybdenum is necessary as would be required were tung-
sten used instead.

Molybdenum steel is used. for rifle barrels, propeller shafts, large guns, wire,

aﬁd particularly for the manufacture of high speed tools'. \Iolybdenum ‘high
speed steel contains from 8 to 10 per cent molybdenum. When the other

elements exist in the right proportion, a steel is obtained .of great havdmess,

with the peculiar property of retaining its temper when heated to a high degree,
differing in this respect from all carbom steels. Owing to this property it is
possible to take extremely heavy cuts at high speed, the tool often heing heated
through this hard use to a dull red heat without impairing its usefulness.

*The Mineral Industry, 1907, p. 722.
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Molybdenum Production.

The present annual world production of molybdenum ores is quite insigni-
ficant—only a few hundred tons. Norway, Queensland, New South Wales, Japan,
and the United States, are the chief producing countries. In all of these the
output is much subject to rapid variation. .

‘ In Canada there has been no regular p1oduct10n of molybdenum ores up
to the present time. So far as I have been able to learn, the following are the
chief returns on the subject:—

(1) The production of 150 pounds of molybdenum is listed in the mineral
statistics for 1886. The place where the ore was mined is not indicated. This
appears to be the first appearance of molybdenum in the mineral statistics of
Canada.

(2) In 1902 about 4 tons of molybdenite bearing ore valued at $400 were
mined in the township of Laxton, Victoria county, Ontario.?

(8) In 1908, 85 tons of crude ore containing about 4 per cent molybdenum
were mined in the east half of lot 5, concession XTIV, in the township of Sheffield,
county of Addington, Ontario. About 500 tous of rock had been blasted out in
order to obtain this ore; so that the ground as broken contained less than oue
per cent molybdenum.®

(4) In 1894, in the township of Aldfield, in the county of Pontiac, the Foote
Mineral Company of Philadelphia carried on operations, not with a view to pro-
ducing molybdenite in a commercial way, but to securing specimens for
museums and for teaching purposes. The amount of molybdenite obtained was
very small.

(5) During the summer of 1909, Lieut.-Col. John Carson and associates,
of Montreal, carried on explorations near Romaine, on the north shore of the
Gulf of St. Lawrence. They made at least one shipment of about 2 tons of ove.
This was shipped as samples, and for experiments in concentration.

With regard to foreign production, it is equally difficult to obtain satisfac-
tory statistics, as the amount involved is small and the production spasmodic.
In recent years Queensland and New South Wales have become relatively large
producers. :

The following imperfect statistical tables present all the data available:—
" QUEENSLAND MOLYBDENITE PRODUGTION.

Year. Amount. | Value.
Tons. £

1910 11 561
1901 26 1,609
1902. . 38 5,229
1908. . 11 1,321
19004 ., R R
B R 115 I
1906. . 145 17,034
F 3072 O B B
1905 89 9,239

1 Report of Geol. bulvey of Can., Vol. II, {J
*Report of the Bureau of Mmes, Ont., Vo XII p 24 1908.
3 Report of the Bureau of Mines, Ont., Vol. ‘{III 1904.
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The total production from 1860 to 1908 inclusive, is stated to be 583 tons,

11 hundred weight, valued at £64,352.

NEW SOUTH WALES MOLYBDENITE PRODUCTION.

Year. Amount. | Value.
Tons. £

15 1,841

29 4,458

253 | 2,726

Since 1902, Norway has produced from 25 to 30 tons of molybdenite per
annum. Part of this is land cobbed, and the rest is concentrates. - Most of the
Norwegian molybdenite is from the Great Knaben mine in the southwestern
part of the country. The ore is quarried where it forms impregnations of molyb-
denite scattered through the granite, but in other plades quartz veins are re-

gularly mined by underground workings.
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PART IL
MOLYBDENUM IN CANADA.
NOVA SCOTIA.

The first records now available as to the distribution of ores of molybdenum
in Nova Scotia are contained in How’s Mineralogy of Nova Scotia, published
in 1868. The localities there mentioned are as follows: Gabarus in Cape Bre-
ton; Hammond Plains and Musquodoboit in Halifax county, and Chester in
Lunenburg county." In all the counties mentioned molybdenite is known to
have been found, in drift in -Halifax county, and #n sifw in the other two.

Since 1868 these ores have been found in several other localities, so that at
present they are known from the following places:—

(1) Yarmouth county, Chegoggin point, about 4 miles north of Yar-
mouth (G. C. Hoffmann, Catalogue of Section of the Museum, Geologi-
cal Survey of Canada, 1898, p. 60.);

(2) Shelburne county, north of Jordan falls;

(8) Lunenburg county, near New Ross, in place and also in quartz

boulders; .

(4) Halifax county, in boulders near Bedford; .
(5) Cape Breton county, Gabarus bay, and also on the Gaspereau

River road; )

(6) Victoria county, north River St. Ann (Authority same as for

, No. 1.)

From none of these localities has molybdenite been shipped in a commer-
cial way up to the present time, but it is possible that some of the prospects
may, as a result of development, become mines.

JORDAN FALLS, SHELBURNE COUNTY.

The country rock for this region is staurolite schist, resulting probably from
the metamorphism of slate rocks by intrusive granite. There are numerous areas
of biotite granite in this county, and they are probably accountable for the
metamorphism. -~ This granite is cut by very regul?i- pegmatitic quartz dykes,
rich in black tourmaline, as may be seen in the quarry southwest of Shelburne.
The rock formation around Jordan falls and for some miles northward is of
the, metamorphic type referred to. It is intersected by veins and stringers of

" white milky quartz, carrying black tourmaline. For at least twenty years these

quértz veins have been known to many in Shelburne to carry molybdenite. They
have been examined frequently from an economic po;'nt of view, but so far as
can be learned, no atiempt has ever been made to obtain the right to mine, and

! How, Mineralogy of Nova Scotia, 1868, p. 61.
2742
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up to the present no development work has been done. Dr. W.L. Bailéyl' reports
examining such a quartz vein cairying molybdenite in the bed of a bmok about
6 miles north of Jordan falls. :

On visiting this region I examined the beds of numerous brooks as these
were crossed in following the wagon road northward. Along Threemile brook,
just to the west of the road, white quartz boulders are scattered; while on the
south side of the stream the quartz may be examined in place. The vein had a -
northeast-southwest strike, and while very variable in its size, reached a-width of
93 feet. In the quartz are contained black tourmaline, plates of ilmenite, and an
occasional small scale of molybdenite. It is reported that along the strike of
this vein, to the northeast, a similar outcrop of quartz canymg molybdenite
has been observed. :

None of the deposits at present known seem to have any commercial value,
but there is a possibility that prospecting might bring to light quartz veins
carrying economic proportions of molybdenite. -

‘Tt is of interest to note that cassiterite or tinstone has been found in the
gravels from some of the streams of Shelburne county. This is probably de-

" rived from some of the tourmaline bearing. quartz veins and may owe its origin
to the action of gases and vapours which escaped from the immense granite
masses at the time of solidification, acting on the country rock as-it escaped to
the surface. Cassiterite, tourmaline, and molybdenite commonly originate in
this way. ' : '

CHESTER DISTRICT, LUNENBURG COUNTY.

In the vicinity of New Ross, 16 miles north of Chester basin, - ores of
molybdenum, tungstén, and tin have been discovered in several places. The re-
gion is occupied by granite rocks, usually biotite bearing, but in some parts,
characterized by the presence of the white mica or muscovite. In certain places;
as for example near Lake Ramsay, the granite is cavernous and in the caverns
fluorite has been deposited, partly filling in the open spaces. This granite is
quite fresh. . In colour the fluorite is dark purple or at times almost black, From
the frequent occurrence of the ores of tin, fungsten, or molybdenum, coupled
with the cavernous granite carrying fluorite, we may conclude that this region
has been subjected to what is known as pneumatolitic action—the action of cor-
rosive gases and vapours escaping from great igneous masses of granite.

In 1868, How reported molybdenite as occurring in Chester. Only one of
the localities at present known in. Chester was- discovered at this early date.
About 3 miles east of New Ross on the Windsor road, in fields belonging to
Mr. Bennett Walker, numerous boulders of milky white quafi;z containing
molybdenum are found. Mr. Walker informs me that these have been known
for at least forty years, so that it is probable that How’s Chester specimens were
obtained from this locality. The molybdenite, as seen when the place was visited
in June, 1909, forms thin plates, sometimes exhibiting hexagonal houndaries.

1 Report of the Geological Survey of Canada, 1896, p. 146 M.
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They vary in size from 3” to 4” diameter. The mineral is scattered irregularly
through the rock mass. A little decomposed orthoclase accompanies it. The
boulder examined has been broken and much of the best ore taken away. Mr.
Walker informs me that similar boulders have been frequently found in a belt
a couple of miles long and only a few hundred feet wide, the main extension
being north-northwest. These boulders have possibly been torn loose from the
solid vein rock, and scattered in this way by glacial movement, which was here
from the north-northwest.

About twenty years ago, Messrs. Chas. Keddy and P. Lantz obtained
mineral rights for an area west of New Ross and about 1} miles south
of the Amnmapolis road. The valuable mineral was molybdenite which was
contained in grey muscovite granite of medium grain. The granite is broken
by joints nearly vertical' and northeasterly in direction. Parallel to one of

_these occurred a mineralized zone or vein said to have been from 3 to
23" across. This was rich in molybdenite. The rock contains a little purple
fluorite. Many years ago a pit 10 feet deep was sunk on the vein, but in June
1909 it was full of water so that only the surface geology and the character of
the refuse could be studied. The granite is impregnated with spots and scales -
of molybdenite for some distance from the main vein. Most of the rocks picked
up from the dump contain more or:less of the ore. No surface trenching has
been done, so that the extent of the mineralized area is not known. This oc-
currence in which the molybdenite becomes, as it were, a regular rock consti-
tuent, resembles in this regard some of the most promising deposits of the State
of Maine, as described by Frank L. Hess.

As only the refuse of the operations carried on nearly twenty years pre-
vious could be examined, it would be unfair to speak of the possibilities of this
deposit—it certainly has a great advantage if the granite should be found to
contain the ore in economic proportioms. In most of the other (fanadian de- .
_posits the molybdenite is sharply confined to the veins, and does not extend into
the rock mass. _

The third occurrence of molybdenum ores lies about 2 miles northwest
of the one just described. It belongs to a small syndicate at present, one of the
partuers’ being Charles Keddy, of New Ross. On this claim considerable work
was done during the summer of 1907. The country rock is muscovite granite
containing dykes and irregular masses of extremely coarse pegmatite. The
molybdenum minerals in the form of molybdenite and molybdite were present
in extrewely small proportions, and as far as known are of no economic value.
The following pai'agraph indicates the chief mineralogical features:—

‘From the results of Mr. Johnston’s determmination up to date, the follow-

- ing minerals have been found to occur in the granites at New Ross: cassi-
terite, monazite, one of the columbite minerals, durangite, amblygonite, a
lithium mica probably lepidolite, wolframite, scheelite, hiibnerite, molybdenite,
pyrolusite, manganite, limonite, hematite, magnetite, siderite, bismuthinite,

1Héss, Frank L., Bulletin No. 840, U. S. Geol. Survey, 1907, p. 231.
274—-9% .
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argentiferous galena, copper, iron and arsenical pyrites, kaolin and fireclay,
crystals of black, smoky quartz, large crystals of white, smoky quartz, some of
which measured 27 inches long by 10 inches thick.”

MOLYBDENUM IN HALIFAX COUNTY.

As far as the writer has been able to learn, there is no information at pre-
sent available to.indicate where ores of this metal may be found in place in
Halifax county. How® refers tor Hammond Plains and Musquodoboit as
places where molybdenite is found. No other information is available as to the
latter. occurrence—it may be that the deposit which was known to How has been
forgotten. The boulders were probably derived from localities in this county,

but up to the present no such deposit has been definitely located.

CAPE BRETON COUNTY.

For more than forty years it has been known that molybdenite was to be
~ obtained from the rocks in the vicinity of Gabarus bay, in Cape Breton
county,’ a few miles to the west of the old fortification of Louisburg. The
north shore of Gabarus bay is very rocky, and the chief rock type is brown to grey
in colour, very fine grained, with a slight parallelism. As one examines it in
the field it appears to be a fine grained voleanie, possibly a felsite. In the
vicinity of Eagle Head the parallelism—~flow structure—is vertical, and strikes
north-northeast, Numerous stringers of quartz traverse the rock mass. They
appear to belong to two systems. The heavier system of stringers follows the
parallelism of the rock mass. These stringers do not appear to carry away min-
-erals ‘of economic value. The other system of quartz stringers is nearly
horizontal, and dips about 20° to the north. These stringers are usually
‘narrow, and commonly are not more than 3” in thickness. According
to Mr. Harry Piers, of the Provincial Museum, Halifax, to the west of Eagle
Head these quartz bands sometimes attain a thickness of 27 or 8”. The
thickness of felsite between the quartz bands is usually several feet, so that
the proportion of quartz mass is very small. Mineralogically the quartz is the
most prominent constituent. Black, shining, cleavable hornblende and molyb-
denite in scaly masses and individual six-sided crystals are the chief accessory
minerals. The distance along the shore over which these molybdenite bearing
quartz veins are scattered has not been determined. The best localities appear
to be in the vicinity of Eagle Head—extending half a mile east of. the point,
and possibly the same distance to the west.

No attempt has ever been made to win the molybdenite for commerelal pur-
poses. The quartz stringers carry the ore only occasionally, and they make up
only 2 very small proportion of the rock mass. The felsite would be a very hard
rock to quarry. : -

1 Summary Repmt Geolomcal Survey of Canada, 1907, pp. 81-82,
2 How, Mineralogy-of Nova Scotia, p.

2 How, Mineralogy of Nova Scotia, Halifax. 1869, 61,
"[‘letchel Geol. Survey of Can., i877- 78, p. 29; 1875 76, p. 416.
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- The second molybdenite deposit in Cape Breton county lies about 4
miles southeast of Big pond, on the Gaspereau River road, near Glengarry
post-office. Tt is easily reached from Big pond, as it occurs quite close to the
road, on the north side, on Murdock McKinnon’s farm. Beyond a few shots of
dynamite no development has been attempted.

The best exposure occurs in the bed of a very. rapid brook, so that the loose
material has been swept away, and good mnatural exposures are available for
study. :

An examination shows an alternating series of bands of red granmitic rock
and a much crushed slickensided dark rock, probably a pressed shale or slate.
The granite bands vary from 2 feet to several yards across. The other rock
is represented by narrower bands. The strike of this complex is west-northwest,
and the dip 70° north.

The red granite rock contains very little besides the feldspar and quartz,
and would ordinarily be called a fine grained pegmatite. In this rock molyb-
denite is seen in the form of occasional masses of a few grammes weight. The
mineral is nmot so scaly as at Gabarus. Owing to its being very easily reached
many persous have visited this place and the best specimens have been removed.
‘The molybdenite, which occurs in the granite as small spots and grains, is not
very abuundant.

According to Mr, McKinuon this deposit was discovered by his brother
about forty years ago. It has been briefly referred to by Mn Fletcher in his
reports on Cape Breton® Tor some time it was known as a.plack lead mine,
and is so indicated on Church’s map of Cape Breton county. Mr. A. Morrison,
of Big Pond, is interested in the mineral rights of this deposit.

NEW BRUNSWICK.

Tt has been known for many years that some of the quartz veins which are
numerous in the vicinity of the confluence of Burnt Hill brook and the Main
Southwest Miramichi, carry promising amounts of molybdenite. The region
was visited in September, 1910, and some of the veins were examined. )

The rocks of the region are entirely made up of dark slate, which has been

altered probably by the influence of large igneous masses of granite, and which’

is seen a short distance down stream, and whose general distribution is indi-
cated on the accompanying sketch map. It will be observed that the quartz
veins carrying the molybdenite and wolframite intersect the altered slates. The
ore bearing regions are seldom more than a mile from the granite contact as
shown on the map. Measured vertically, it is probable that the granite is still
nearer. The veins which reach a thickness of 2 feet are practically free from
pyrite and chalcopyrite. The molybdenite forms scales and crystals, but does
not appear to be present in very large proportion,

1 Report of Progress. Geol. Survey of Canada, 1876-77, p. 452.
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During the investigation of these veins it was discovered that Wolfrémi@e
(a valuable ore of tungsten) frequently accompanies the molybdenite in the
quartz. The crystals of wolframite are at times quite large—one measuring
2 long, 13" wide, and 3” thick: Generally, the wolframite was most abundant’
in the quartz towards the border of the veins. The mineral had not heen known
to occur in,this region, and the deposits may be developed for wolframite, which
mineral offers more encouragement than the molybdenite. The veins richest in
wolframite are found southeast of the confluence of -the two rivers. - Some are
quite near the south bank of the main stream, and others about half a mile
distant. ,

At the time the property was visited no development work had been done, ]
but since then it is understood that Messrs. M. Lodge, of Moncton, and Samuel
Freeze, of Doaktown, are opening up some of the best deposits for wolframite. -

: In addition to the above-mentioned locality, the reports of the Geological
Sulvey of Canada contain several referemces to the occurrence of molybdemte
in New Brunswick. The following may be briefly mentioned:— -

(1) Charlotte county, near Gaspereau station, and in the parish of’

Pennfield on Trout brook, 2 miles north of the old post road.

(2) Gloucester county, near Bathurst on the Nipisiguit river.

QUEBEC.

’

NORTII SHORE OF THE ST. LAWRENCE.

The first account of the occurrence of ores of molybdenum on the north
shore of the St. Lawrence is contained in the Geology of Canada published in
1868.) On pages 503 and 754 of this report the following statements are
found:—

‘Molybdenlte, or sulphulet ‘of molybdenum has been observed in small
quantities in a quartz vein at Terrace cove on Lake Superior. It has also been
several times met with associated with pyroxene on Mud lake, in the vicinity
of Balsam lake, in one case accompanied with copper pyrites and quartz. It
also occurs sparingly in flakes in a reddish gneiss at St. Jerome. The only
locality in which this mineral has been observed in considerable quantity is at
the mouth of the Quetachu river, in Manikuagan bay, on.the north shore of
the Gulf of St. Lawrence. Here, in a bed of quartz 6 inches thick, in gneiss,
molybdenite occurs in nodules of from 1 to 3 inches in diameter, and in flakes,
which are sometimes 12 inches broad, and one-fourth of an inch thick.

“On page 504, several localities of molybdenite have Leen mentioned; but
the only one of them,l.so far as known, which affords any available quantity of

* Geology of Canada, 1863, Montreal.




Fie. 3.—Sketch map showing the geological relations of the region around the confluence of the main stream and Burnt Hill creek where ores of
molybdenum and tungsten are found. Parallel lines indicate the area of the slate. The other formation
represents the granite. Scale 4 miles to 1 inch.
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the mineral, is that described as occurring in Quetachu-Manikuagan bay, on
the north shore of the Gulf of St. Lawrence; where it occurs disseminated in.a
bed of quartz 6 inches in diameter; and in flakes which are sometimes
12 inches broad by one-fourth of an inch in thickness. The bed, which is in-
terstratified in a white coarse grained gneiss, holding garnets and black mica,
was traced about fifty ya1ds with a dip N 15° & <58°, and would probably
furnish a considerable quantity of molybdenlte :

It does not appear that any further contributions to our knowledge of this
subject were rendered until the publication of a report of the explorations of the
late Mr. H. de Puyjalon in 1883, from which the following extracts are taken:—

‘Two and 5 half miles above Watshishu river, on the 'east side of the
cape which forms the eastern boundary of the Bay of Quetachu-Manikuagan,
I again found the molybdemte spoken of twenty-five or thnty years ago by the
explorer of the Canadian Geological Survey. .

‘The molybdenite which I found at Quetachu is interbedded in a vein of
quartz, 6 to 18 inches thick, but, instead of crossing the white, coarse
grained gneiss, it cuts through a black rock, resembling a highly micaceous
greissen which seems to be of eruptive origin. Along the course of the vein the
sides of the greissen in contact with it have been altered and become schistose.
The nodules of the sulphuret of molybdenum are laminated, and some of them
quite visibly elystalhne hexagonally Their dimensions vary from 1 to 3
fnches. .

¢This vein cannot be the same as that referred to in the Geology of Canada.
The vein found by the English explorer must follow the one discovered by me.
It is probable that the place examined twenty-nine or thirty years ago has been
covered up by sea-weeds or moss and by ponds formed by the accumulation of
rain water and melted snow in the large depressions which sometimes occur in.
the white coarse grained gneiss.” I

In the later report® Mr. de Puyjalon refers frequently to the occurrence of
molybdenite along this shore. As his reports are not very well known or readily
accessible, the following extracts may be useful:—

‘I also found in Viector bay some isolated crystals of molybdenite in short
veins of quartz travelsmg or running parallel to outcroppings of feldspar (p.
266)«

‘On the eastern point of thls same bay, designated on Bayﬁeld’s chart as
Point Quetachu—Mamkuagan, there are:— *

‘Firstly: two veins of compact quartz, about 6 to 7 inches wide, with
about the same direction and both coutaining nodules of molybdenite. One of
these veins, noted by.the Geological Survey of Canada, contains nodules of 3
to 12 inches in length, by 2 to 4 inches in width and traverses a coarse
- grained white gneiss. The other, less rich in appearance, but undoubtedly very
close to the first, traverses very compact and deep black mica-schists (p. 267).

1 Geology of Canada, Montreal, 1863, p. 755.
2 Report of the Commissioner of Crown Liands, Quebec, 1883, p. 136.
? Report of the Commlss1one1 of Colonization, Quebec,. 1898, pp. 264-276.
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‘From Little Muskwaro to Washikuti, crystalline rocks of the same
nature extend without interruption. To the east of the harbour of Washikuti
in a pretty fine grained gneiss rock, I found a vein of quartz 3 to 4 inches
wide, containing nodules of molybdenite from one-half inch to 1 inch in dia-
meter (p. 270).

¢ At the western end of one of these islets, which constitutes the harbour of
the fishing boats of Olomanoshibo, I met a vein of caleite containing a slight
quantity of graphite, and a little farther, to the east, on another island, from a
feldspathic vein traversing the mica-schists, I picked up a nodule of molyhdenite
2 inches long, 1 inch.wide, and 1 inch thick. From Olomanoshibo to Wolfe
bay, the rocks of the formation do not vary, or very little. They present
always the same crystalline character. Thus far, I have found nothing useful
in them, except some very handsome ornamental granitic stones. Nevertheless,
the accidental minerals found in the preceding rocks must be equally there.

‘Very close to the entrance of Mekattina river, to the east and 1% miles
from the mouth of that river, there is a vein containing molybdenite (p. 271).

‘If, on leaving Mekattina river, an castern direction is taken, you pass
through a series of innumerable islands and islets, which extend for a dis-
tance of 6 or 8 miles. A number of these islands contain nodules of mag-
netic iron, nodules of molybdenite and ‘yellow pyrite, but it would be impossible
for me to indicate in such a jumble of rocks the precise position of these deposits,
which moreover did not appear to be abundant,

‘By trending a little to the north, when the eastern limit of this compli-
cated archipelago has been about reached, you arrive at the entrance of a very
long and very rocky bay, situated about 8 miles west of Cape Mekattina
and at the bottom of which empties a pretty little stream, designated under the
name of Ben Reed’s river. On the eastern side of the river, and not far from
the first falls, there is a vein of molybdenite.. The impregnations of yellow py-
rites are also clearly visible on the rocks bordering the banks of this water
course.

‘Ha Ha bay is rich in ornamental rocks, but I noticed in them nothing
but pyrite in small quantity, and in a patch of quartzose feldspar, a vory small
hexagonal crystal of molybdenite.” (p. 272).

The accompanying sketch map of part of the country adjacent to the Gulf
of St. Lawrence indicates the position of most of the places named and of many
of the molybdenite discoveries mentioned.

The occurrence of molybdenite in the Province of Quebec was reviewed by
Mr. Obalski, late inspector of mines, in the reports of 1897 and 1898.

The writer visited only two of the localities on the north shore: the penin-
sula southeast of Quetachibo-Manikuagan bay, and part of the island near
Olomanoshibo, generally called Romaine. The deposits at both these places
have been taken up by parties interested in their development, and at Romaine
active prospecting operations were in progress,

¥

1J. Obalski, Report of Mining Operations in the Province of Quebec. 1897, 1898.
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On the east side of the peninsula which lies to the east of Quetachu-Mani-
kouagan bay, molybdenite occurs in a vein of white rock resembling quartz, but
which a closer examination shows to be made up almost entirely of feldspar.
+ The general rock of this peninsula is very coarse pegmatite, interbanded with
heavy beds of a very dark gneissoid rock in which biotite aind hornblende are
prominent. The general strike of the bands is about northeast. On the south-
western part .of the peninsula the coarse pegmatite forms nearly the whole of
the rock mass, while to the east the dark rock is somewhat more abundant.

. The feldspar is usually pink in colour; and intergrown with soda-lime feld-
apar, giving rise to perthite; or, at other times, it is intergrown with quartz in
the form known as graphic granite. Apart from the types just mentioned the
pegmatite mass contains a little quartz, scales of black mica, streaks of black
tourmaline and of small red garnets. Mining rights on- this peninsula have been
obtained by Mr. Peter McKenzie and associates, of Montreal, who propose to
open quarries for feldspar to be used in the porcelain mdustry

- On the eastern side of this peminsula, only a few yards from the water’s
edge, occurs a white molybdenite bearing vein of quartz and feldspar from
4” to 1 foot -in thickness. It has the general nmtheasteﬂy strike of the
_country rock, and dips to the southeast uuder the water. It can be readily fol- -
lowed for nearly 100 yards. This vein occurs in the dark gneissoid rock
and not in the pegmatite. Logan describes a bed of quartz oceurring in ¢ white
coarse grained gneiss/ and on this ground de Puyjalon concluded that the
vein which he described was not the same as Logan’s, because the one oc-
curred in white coarse grained gneiss, and the other was found in a dark rock,
almost an amphibolite. The peninsula is so well exposed, and as nobody has
scen more than one vein, it seems to be almosb certain that Logan and de
Puyjalon refer to the same vein or bed carrying molybdenite. All who have
visited this place have broken off pieces of white vein rock carrying molybdenite
and taken them away so that at the time the deposit was visited no very large’
masses of molybdenite were to be seen. TFlakes and masses- 1”7 in diameter
were to be seen scattered through the white milky vein rock, constituting pos-
sibly 5 per cent of the whole vein matter. The so-called quartz is practically
free from other minerals. ~As will be apparent on considering the hardness of
the country rock, and the size and richness of the vein, this deposit eannot be
profitably worked‘ for molybdenum- unless the market price is extremely high.
There are, liowever, chances of this vein improving with depth, and of the dis-
covery of other veins in the vicinity. :

Quetachu-Manikuagan is at present most readily reached by ‘taking one
of the steamers from Quebec to Esquimaux Point, and theu travelling the
remaining 35 miles in a fisherman’s sail-boat.

Near the mouth of the Olomanoshibo river, about 100 miles east of the
deposits just referred to, there are numerous rocky islands whose shores
have been washed bare by the sea. On two of these prospecting for molybde}xite
has been undertalien by Colonel Carson and associates, of Montreal. At the
time of my visit eight or ten men were engaged in this work, and two tons of ,
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ore, obtained in sinking test pits, were shipped as samples to be assayed and sub-
jected to experiments in concentration. This ore was obtained from McKenzie
island, about 2 miles west-southwest of the Hudson Bay post.

McKenzie island is made up of grey mica sillimanite gneiss (strike NW-SE,

" dip nearly vertical) interbanded with strings of intrusive pink pegmatite. These

bands are much curved and do not follow a straight line, though their general
strike agrees -with that of the gneiss. Some of these bands are more quartzose
than the rest, and they seem to be the carriers of molybdenite. The ore gene-
rally occurs as leafy concretions on the border of these pegmatite stringers. .
Near the shore one such band was shown by a series of test pits to extend at
least 200 feet. Its width varied to a maximum of 8”. Adjacent to the ore
band the gneiss carried numerous needles of sillimanite with an occasional’
small leaf of molybdemte Traces of chalcopyrite and pyrite occur along with
the ore. : : ’

The accompanying photograph indicates the relationship. of the country
rock to the subordinate pegmatite intrusion, and also the distribution of molyb-
denite in the vein mass. Pieces of pure massive molybdenite, as large as wal-
nuts, are oceasionally found. .

At the time of my visit the operators were engaged in prospecting the other-
islands along the shore for deposits similar to that Wh1ch had been tested on
MecKenzie island. .

In preparing a sample of the Romaine ore for assay it was found that a con-
siderable portion of the molybdenite remained upon the sieves. Three portions
were assayed separately with the following result:  (Analyses by Norman G.
Madge, University of Toronto). e

(1) 3,855 grams which had passed through 40 mesh were found to assay
-89 per cent molybdenum, corresponding to 1-48 per cent molybdenite.

(2) 148 grams caught on the 40 mesh yielded on analysis 12.82 per
cent molybdenum, corresponding to 21-87 per cent molybdenite.

" (8) 108 grams caught on the 30 mesh gave the fbllowing result:—

Molybdenum.. .. .. .. .. .. .. .. ...... 3406 per cent.
Sulphur.. .. .. .. .. .. ot ie e . ... 2312 “

This corresponds {o 56.76 per cent molybdenite. The last sample was ex-
amined and found to be quite free from arsenic, antimony, bismuth, and copper,
substances whose presence frequently lessens the value of molybdenum ores.

It may be readily calculated from the above data that the ore sample as a
whole contained 1.89 per cent molybdenum or 3.15 per cent molybdenite.

This ore was very leafy, and would be more suitable for dry concentration
than most Canadian ores. Its freedom from arsenic, antimony,‘ bismuth, and
copper, should give it an advantage.

One sack of the ore shipped from Romaine by the gentleman prospecting
McKenzie island, was kindly forwarded for examination, and the above assays
were made on this material. '
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NORTH OF THE OTTAWA.

The region to the north of the Ottawa river is largely occupied by meta-
rﬁorphic rocks—gneiss, crystalline limestone, and scl)ists——frequently intersected
by . igneous intrusions of granite, syenite, or gabbro. Ior many years it has
been known that throughout this region molybdenite is of frequent occurrence.
Some of the deposits have been generously referred to as mines, though in fact
no serious attempt has ever been made to operate any of them. Here and there
a few shots of dynamite have been employed, but as a rule, the primitive con-
‘dition has not been disturbed. The accompanying sketch map indicates the
position of the chief of the molybdenite ‘mines.’ '

Lgan Township, Lot 69, Range IV.—This prospect is referred to by
Obalski* as one worthy of attention. The writer examined it in August, 1909.
It is located 80 miles north of - Otta\va, in the valley of the Gatineau, near
Mont Cerf, 18 miles north of Maniwaki station. The country rock is of
the metamorphic gneiss-schist complex. The rocks strike in a general north-
easterly direction. Crystalline limestone is prominent,” and occurs quite near
the deposit, which has the form of parallel stringers, in green pyroxene rock.
Along with scales of molybdenite which forms crystals, at times 2" dia-
meter, one observes pyrite, pyrrhotite, phlogopite, molybdic ochre, and green
pyroxene. The two chief stringers are 6 to 8 feet apart as exposed in a
prospect pit 10 feet deep, and 20 feet long. The outcrop is on a steep hill-
side, and a tunmnel has been driven into the hillside some distance below the out-
crop with a view to cutting across the deposit. After the tunnel had been driven
80 feet, work was suspended before the deposit was reached. Tt was from this
deposit that one of the ore samples used in the concentration experiments car-
ried out in the MeGill laboratories was obtained.”* No machinery has been in-
stalled. Mr. Bugene Lafleur, of the Public Works Department, Ottawa, is one
of the proprietors. This is on the whole the most promising molybdenum
property in the Gatineau region. ' Co

_dAlleyn, Lot 1, Range 11—On the land of Mr. H. Heeney, a- quartzose dyke -
of pegmatite cuts hornblende gneiss which strikes east and west with a vertical
dip. The property is not developed, and up to the present it gives little promise.
In addition to molybdenite there is also a little molybdite,

Aldfield, Lots 1 and 2, Range III—On the farm of Norbert Genereux,
some 15 miles west of Wakefield, there are hills which contain considerable -
masses of greénish pyroxeme rock, which in furn contains irregular masses of
sulphides, principally pyrite, pyrrhotite, and molybdenite, The sulphides seem
to follow joint planes through the rock, which, for some distance, is impreg-
- nated with molybdenite. The molybdenite crystals are at times completely en-
closed in the pyroxenite—at other times more intimately associated with the

¥ Sessional papers (No. 21) 1899, Quebec.
? See chapter on Concentration, p. 11.
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‘pyrite and pyrrhotite. TFrequently, the sulphides, owing to oxidation, have given
rise to rusty decomposition products. )

Some years ago the Foote Mineral Company of Philadelphia carried on ex-
plorations here with a view to securing good specimens of molybdenite for
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Fie. 6.--Map of the region north of the Ottawa river showing the position of the chief
molybdenite occurrences.
museum purx;oses. In a recent communication from the manager of this Com-
pany, I learn their work was carried on for two months in 1894, eight men were
-employed, at a total expenditure of about $800, with a return of about 100
pounds of pure molybdenite contained in the specimens. The weight of the
molybdenite specimens with the rock attached would possibly be nearly one ton.
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The plesent owner of the mineral rights is, I believe, Norbert Genereux, Duclos, .
Pontiac co., Que.

Calumet Island, North Range—The writer visited two of the prospects on
Calumet island where pits had been dug for molybdenite. The country rock
is sometimes crystalline limestone, and in other instances garnetiferous gneiss.
At the time of this examination, the evidence seemed to indicate that, the sup-

“posed molybdenite was only graphite, and a careful chemical examination in
the laboratory proved comclusively that molybdenite was quite absent from the
- specimens which were brought to Toronto. This location has been referred to
so often in connexion with molybdenum, that one hesitates to affirm that this
mineral does not oceur there. Mr. A. O. Letts, of Campbells Bay, is interested
in these properties, and his father drove me from Campbells Bay, and indicated
the more promising outcrops.

Besides the four deposits mentioned above, there are many other known
oceurrences of molybdenite in the valley of the Grgtineau. My, C. W. Willimott,
late of the staff of the Geological Survey, Canada, states that from the town-
ship of Alleyn ‘to a point 40 miles north of Maniwaki, it would be safe to say
that molybdenite is found at- frequent intervals over a wide range of country.
I have seen specimens said to come from the townships of Alwin, Wright and
Bouchette.!

The acoompanymg sketch map shows the loeatlon of some of the better
known molyhdenite occurrences in this region.

NORTHERN PONTIAC.

During-the last, few years, numerous and very promising deposits of molyh-
denite in association with bismuthinite have been discovered in the vieinity of
Lake Kewagama in northern Pontiac. Up to the present the approach to this
region is by canoe in summer and bush road during the winter. The base from
.which this whole region is usually reached is either North Timiskaming or Ville
Marie, both on the eastern shore of Lake Timiskaming. TFrom either of these
" places one has a land journey of 15 or 20 miles by wagon road to Lac des .

Quinze, whence the canoe journey to Lake Kewagama is usually aooomphshed
in from three to five days. 8

The Transcontinental railway, now under construction, passés within 15
miles to the north of the outlet of Lake Kewagama; 'and as most of this
distance can be traversed by canoe there is a prospect that in the near future
this region will be easily reached by rail, with a short canoe or Wagon journey
of 15 miles from the railway to the lake.

The Height of Land Mining Company.

) The first deposits to be developed were taken up by the Height of Land
Mining Company, and are situated in the Township of Villemontel on the west

‘1Bul/1etin on Molybdenum and Tungsten, p. 16, Geol. Survey of Canada, 1904
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sidé of the Kewagama river about two miles north of the outlet of the lake of
the same name. » ‘

On the west bank of the river the rocks of the region are represented by mica
schist which strikes north-northeast, and dips towards the west at a high angle.
Tollowing this general strike there is a mass of pegmétite carrying molybdenite
and bismuthinite. Quite close to the bank of the river a shaft was sunk to the
depth of 70 feet, and from the bottom an east and west drift extends from

. 90 feet west of the shaft to a distance of 50 feet to the east of the shaft,
reaching some distance under the bed of the stream. These developments are
said to hiave shown that the pegmatite which was exposed at the surface where
the shaft was sunk is not a simple dyke, but rather a blanket or saddle striking
north-northeast, and dipping both to the east and to the west. At the time the
property was visited in September, 1910, the surface near the shaft had been
deeply covered-with the waste rock from the excavations, and the mine was full
of water. . It was, therefore, impossible to personally confirm the reports as to
the nature of thie pegmatite mass, or of the extent and nature of the under-
ground workings,

In 1907, Mr. John A, Dresser examined this property before excavations -
had been undertaken. As a result of his examination, he states that the pegma-
tite mass to the west of this river was from 30 to 50 feet wide, and could be
traced for 400 yalds along tlie river bank. To the west the rock was biotite
schist, while across the 11ver granite was- the chief type. '

Trom an examination of the dump it is certain that the pegma’mte mass is
of large. dimensions. The rock is composed largely of muscovite and quartz
and is somewhat foliated as a result of shearing. The molybdenite is usually
present in the form of six sided crystals, which vary from 3” to 13” diameter.
Bismuthinite was also observed, but owing to its ready decomposition when ex-
posed to the weather, very little of this mineral in the natural state was to be
seen. A sample from the Height of Land Mining Company’s working—such
-material as might readily be selected for concentmtion—was assayed in the .
laboratory of the Mines Branch, Department of Mines, with the following
result :—

Molybdenum.. .. v v. «v v Tes v ww oo .u .. 2.39 per cent.
Bismuth.. .. .. .. .. oo vvvr v s v oo mil '
TUNESEEN. . .. ch ch e e e e e i e ee e . mil
CODPDET.+ vt v ev wn v ev en ee Se ve we oo oo 8.10 per cent.

The complete absence of bismuth in the sample selected for assay shows
that it should be possible to secure from this ore a concentrate quite free from
this metal, which is, generally, undesirable in molybdemte concentrate. The
pe"matlte ‘carries numerous other minerals such as feldspar, fluorite, beryl,
pyroxene, and a little pyrite.

The ready cleavage of the sheared pegmatite and the relative thickness of
the stout crystals of molybdenite suggest that the ore should be rather readily
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concentrated by rolling and screening to obtain the coarsest of the molybdenite,
. followed by further crushing and treatment of the part which passed through
the screen. The presence of so much bismuth in the ore offers a new problem,
gince up to the present there is no market for molybdenum ores carrying more
than a trace of this metal. Some method of separating these two valuable con-
stituents will be necessary before the ore can find a ready market. The accom-
panying photograph indicates the surface structures connected with the mine.

Molybdenite Deposits on Indian Peninsula.

Indian peninsula is the name given to a spur of land 10 miles in length
projecti,ng into Kewagama lake from the north. Nearly the whole of this
peninsula lies within the boundaries of the township of Preissac. Throughout
this large area the roclk surface is” well exposed, particularly in the interior. The
common rock type is granite, containing muscovite, sometimes slightly banded
as a result of pressure. In the country rock quartz veins, at times containing
pinkish felspar, are very frequent wherever the rock is well exposed, as it is over
a large part of the interior and on several points along the east coast of the
peninsula, C

For years it has been known that some of these quartz veins carried molyb-
denite, and this is indicated in the report and on the maps issued by the Super-
intendent of Mines for Quebec, in 1908, Towards the end of 1909 numerous
c]aims were staked on the peninsula for molybdenite which is usually associated
with bismuthinite. Most of these claims are now held by two syndicates: The
Peninsular Mining Syndicate, of Montreal, and 8t. Maurice Syndicate, of Que-
bec. The areas occupied by these two syndicates are indicated on the accom-
panying map. The topography, in so far as the outline of the peninsula is con-
“cerued, is very faulty.

The region was visited in September, 1910, and the prospect pits—opened
during the previous swmmer by the prospectors—were examined. TUnfortuna-
tely, none of those who had been prospecting for the Peninsular Mining Syndi-
cate ‘were to be found in the district, so that it was not possible to search out
the most promising places on their claims. I was fortunate in having the guid-
ance of some of the representatives of the St. Maurice Syndicate, so that it was
possible. to find out and examine a very large number of places where blasting
Had been done on the quartz veins. In all about fifty or sixty such openings
were found. Generally, the work consisted in blasting off the top of the quartz
mass by one or more shots of explosive,

The O’Brien Claim.

This claim is located on the southeast shore of the peninsula, and some of
the workings are quite near the water’s edge. Here, several veins are exposed,
and a cross-cut had been made to show up the character of the deposit. The
country rock is a pegmatite granite, while the vein filling is guartz, carrying

274—3% :
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molybdenite in stout crystals and a minor proportion of bismuthinite. Pyrite,

chalcopyrite, fluorite, and white mica are the other constituents of the vein mass.-
In 25 feet of the open-cut, four veins are intersected. They strike towards the

northwest and dip about 45° towards the northeast. .

. Seven hundred pounds of ore were taken from the openings on the shore
. and shipped for samples, on which experiments in concentration were made in
Kingston, and Denver, Colorado. While no samples for assay were taken, it is
certain that molybdenite bearing border of pegmatite would not carry more than
one-half of one per cent molybdenite. :

Inland, near the northern boundary of the claim and possibly a furlong -

from the shore, threce large veins are exposed measuring 10 feet, 4/-67,
and 8 feet across. These veins strike nearly east and west, and dip
about 80° to the mnorth. Along with very glassy quartz, which is the
chief vein mineral, bunches of white mica are prominent. Iere, the molyb-

denite is usually confined to the outer zones of the vein, while towards the cen--

tre bismuthinite is more abundant than the molybdenite. In the most northern
of thesp three veins bismuthinite far exceeds the molybdenite in quantity. In
the other two the bismuthinite is less abundant than the molybdenite. Pyi'ite
and fluorite occur in minor propbrtions. These quartz veins are said to be prac-
tically free from gold. '

The Hervey Claim.

This claim 'is situated on the east shore & short distance north of the
O’Brien. A few small. pits near the shore 1ep1esent the development work.
These pits were not examined personally, but it was learned that these deposits
are similar to those observed on the O’Brien.

The Doucet and Sweeme Claims.

On the west 51de of the peninsula the St. Maurice Syndicate holds three
. claims, on two of which (the Doucet and Sweezie claims) considerable develop-
ment work has been done. The work generally consists in small pits—the re-
sult of one or two shots—to the number of about fifty. The rock surface on
these claims is well exposed, being practically bayren, and usually free from
tree growth. The rock is a grey muscovite granite, slightly banded; and me-

dium in grain. A great number of quartz veins varying from 1 to 10 feet

across were observed. The general direction is northwesterly, and the dip is
towards the northeast at high angles. The quartz is glassy and carries a very
little feldspar, pyrite, and fluorite along with the ores—scaly molybdenite and

bismuthinite. In many of the veins the quértz is frozen to the walls. The"

molybdenite is sometimes subordinate in quantity to the bismuthinite, which
often takes the form of great bladed crystals reaching in some cases to a length
of 97, with a width of 2”. Generally,these crystals are thin, and might not

represent so rich a bismuth content as one would judge from a first impression.

No effort appears to have. been made to establish the continuity of the
quartz veins across the peninsula, though it is locally believed that individual
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veins are really continuous across the whole peninsula, Personally, this seems.
improbable, as even over the limited area where they are exposed, some of the
veins fork, pinch oub or depart seriously flom the direction of the gencral
stuke .

Near the blacksmith shop one splendid deposit has been the subject of some-
what more serious development. On the northeast side of a glaciated hillock,
a mass of quartz—apparently a vein—stretches .in a northwesterly direction

‘for some distance, and has been uncovered and tested by numerous shots for

over 50 feet in length. Ilere the molybdenite is quite scaly, but not so coarse
leaved as on the O’Brien claim. .No cross-eut has been made, so that the thick-
ness of the veins is not kmown. A sample such as might be picked out for con-
centration was assayed in the laboratory of the Mines Branch with the following
result— :

Molybdenum.. .. .. .. .. e e e 2-60-per cent.

Tungsten....................'........ nil
Bismuth.. .. .. .. .. .. .. . oo oe e oo .. mil
(31 U 0% 1

The general absence in the sample assayed of both bismuth and copper is a
matter of congratulation. So large a mass of. molybdembe bearing ore, carry-
ing 4% per cent of molybdenite, and at the same time free from the two metals
which are very undesirable .in ores of molybdenum, should be well worth further
development. This exposure represents the best to be seen in September, 1910,

‘on the property of the St. Maurice Syndicate on the west side-of the peninsula.

The Claims of the Peninsular Mining Syndicale.

These claims are all in the central part of the peninsula. At the time the
region was visited, some prospecting had been done, and it is said that numerous
small prospect pits -had been made. None of those who had kaed on these
claims was in the district, and consequently only a few of the pits were ex-
amined. In a general way they resemble most of the pits on the Doucet and
Sweezie claims, but no deposit was found equal to that located near the black-
smith shop. Plesumably, had the whole of their plts been examined, better de-
posits might have been cbserved.
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ONTARIO.
CENTRAL ONTARIO.

Victoria County.

Lazton and Somerville—In the ¢ Geology of Canada, Sir William Logan
states that molybdenite, associated with pyroxene, has several times been met
with on Mud lake, in the vicinity of Balsam lake; and in one case accompanied

with copper pyrites in quartz.® Tt is probable that Logan refers to the deposits ~

of molybdenite in the townships of Laxton and Somerville, Victoria county.
They are on the shore of Mud Turtle lake, which is not far from Balsam lake.
Unfortunately, there are in Canada many Balsam and Mud lakes, so that one
cannot be certain that he refers to the localities in question. Mud Turtle lake
is sometimes called Mud lake. The occurrence of molybdenite in the vicinity
of Mud Turtle lake has been known for fifty years.

Mud Turtle lake is surrounded by rocks of the Grenville series—crystalline
limestone with gueisses of various kinds. The rocks strike toward the north-
east and dip toward the southeast at low angles. A deposit of molybdenite oc-
curs on the west side of the lake on the farm of William Adair, Norland, P.O.,
lot 5, concession xi, of Laxton. The mineral rights are held by John Webber
and associates of Toronto, who sank some test pits seven or eight years ago,
and shipped from Coboconk over three tons of ove, valued at $400.?

The largest pit was dug on the margin of the lake, and is about 80 feet
diameter, and its greatest depth is about 7 feet. TFrom an esamination of

Fi¢. 9.—Section in pit on lot 3, concession A, Somerville township, Vietoria co., Ont.

1, Granite. 3. Molybdenum bearing band.
2. Crystalline limestone. 4, Mieca schist.

the rock dump it appears that the molybdenite is frequent in the pyroxene rocks
as well as in the crystalline limestone. The ore as seen in the walls of the pit
is assoclated with pyrite, and is concentrated along the contact of the limestone

and pyroxene rock.

! Geology of Canada, 1863, p. 502.
2 Report, Bureau of Mines, Vol. XII, p. 25, 1908,
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* Across the lake to the northeast, on lot 8, concession A, of the township of
Somerville, in line with the strike of the rocks of the region from the deposit
just referred to, several pits have been dug for molybdenite. The surface and
mineral rights belong to Wm. Adair, Norland P.O.

The molybdenite is associated with pyrite, and follows the contact between
the crystalline limestone and a thin bedded, very quartzose, mica schist. The
molybdenite scales seldom exceed %" diameter, and are associated with pyrite in
a band not more than 2”7 wide. In the region around, very massive granite
is a prominent rock. It appears in one side of the molybdenite pits. The ac-
companying sketch illustrates the section seen looking towards the southeast.

Apparently the limestone had exerted a special precipitating influence on
the vapours or solutions which introduced the ore. The frequent association
of crystalline limestone, green pyroxene rock, and intrusive granite with molyb-
denite ore bodies has been already referred to.

Accordinglto information from Mr. Adair, molybdenite has been observed
in numerous outerops in this vieinity, extending 15 miles towards the north—
east throughout the limestone belt. In the vicinity of Gull lake loose crystals
and flakes have been found in the soil, but 1o promising deposits are known.

Haliburton County.

Lutterworth Township, Lot 7, Concession X.—In a gneissoid rock con-
taining hornbleride and scapolite occur two parallel quartz veins about 2 feet
apart, carrying a little molybdenite. The rock strikes north-northeast and the
veins east-northeast. The dip is nearly verticali These veins sometimes attain
a thickness of 8”. At the time the property was visited, it did not
appear to promise well; as the smallness of the veins and the sparse distribution
of the ore combine to render the cost of production very- high. With
further development a more favourable prospect might result. A sample from
this claim assayed"in the laboratory of the Mines Branch gave the following
result.:— '

Molybdenum.. .. .. .. «. vt vt «4 ot v .. .. 0:85 per cent
Oopper..\............................ nil, -~

In Davis lake, on a small island, a flat Iying molybdenite bearing quartz
-vein occurs ih rock of the same type. Both these outcrops occur on property
of Mr. A, Y. Hopkins, of Kinmount. ) : .

Mr. Topkins reports the presence of loose masses of molybdenite in decom-
posed limestone and in the loose surface soil and gravel about two miles from
Gull lake, possibly on lot 12 or 18 in the first concession of this township.

~ Harcourt Township, Lots 2 and 8, Concessions I and II.—About 8 miles
north of Wilberforce station; near the southwestern end of Farquart lake, explor-
ations were conducted in'the autumn of 1902 by the Haliburton Company, under
the direction of M. S. Dillon-Mills, of Toronto. The rocks of the region are
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very complicated, but on the whole represent the oldest types, commonly known
as Lawrentian. The chief rock is gneissoid granite with inclusions of massive
greenish black pyroxene rock, and occasional masses of crystalline limestone.
In this complex, in association particularly with the pyroxenite, there are found
rusty surface products betraying irregular stringers of pyrite, pyrrhotite, chal-
copyrite, and molybdenite.

Since 1902, no work has been done on this prospect, and at the time visited
by the writer, most of the surfaces were marked by decomposition and by veget-
able growth, so that very little could be observed regarding the relationship of
the various ore and rock types to one another,

The following extracts from. a report by Mr. S. Dillon-Mills* contain the
most important features as to the nature of the deposits and the results of the
development work,

¢The first few shots opened out a large vug on the south side and a seam:
of iron pyrites (the ordinary non-magnetic FeS,) with a little molybdenite lead-
ing into a pyrites pocket containing over a ton of pyrite free from molybdenite.
We then crossed another open vug running across the cut, then struck another
seam of pyrites, next came about 5 feet of somewhat more solid rock, and then
a vein of pyrrhotite with some molybdenite. We exposed in this way five narrow
. veins of pyrrhotite carrying more or less molybdenite and traces of chalcopy-
rite.  Of these veins two were connected by a cross- vein, about 7 inches in

width; the contents of which showed nearly half molybdenite, the balance being -

pyrrhotite and chalcopyrite. The molybdenite was in fair sized crystals, 1 to
2 inches diameter. This was near the north wall of the cut, and towards the
south wall another thinner vein of similar character was found running diagon-
ally between the same two main veins or stringers, showing good indications of
our approach to a body beneath. The upper shallow strippings showed also
some seven or eight other stringers, from 1 to 4 or 5 inches in width, carrying
molybdenite in places.
¢ The occurrence of two distinet sets of stringers each forming with its cross
veins a sort of independent ‘stockwerk,” one containing maguetic pyrites with
chaleopyrite, the other, ordinary pyrites and marcasite: the two ocecurring in
pyroxenite but separated from each other by a 5 or 6 foot rib of very hard
rock differing somewhat from the pyroxemite, lighter in colour, variable appar-
ently in composition but very hard to drill. i
‘Pyroxenite is considered to be an alteration product from an impure lime-
stone, and in the mass to the southwest of this, where there appeafs to be neither
molybdenite nor pyrrhotite, it is in contact with mica schists, and mica passing
into crystalline limestone containing graphite in small quantities hut ne molyb-
denite) .

The accompanying photoglaph shows the nature of the excavations on this

. p1opelty

O'a'rdiff Township, Lot 11, Concession IX.—Near the contact of pegmatitic

granite and biotite gneiss there is a pyritic band carrying in some parts copper,’

1 Report Bureau of Mines, Toronto, 1902, p. 45.



49

in others molybdenite, and in other places little but pyrite. Three pits have
been dug. The centre one is quite near the contact, and in it a very promising
body of molybdenite-béaring ore is disclosed. The geological arrangement of
the chief rock type is well illustrated on the map by Adams and Barlow,* from
which it appears that the deposit is located near the contact of granite and the
gneiss complex in which bands of crystalline limestone are prominent consti-
tuents. Numerous examples have been recorded of deposits of molybdenite
near granite marble contacts. »

The pyritic band strikes N 20° E. . The pit showing molybdenite is about

85 feet deep, and about 8 feet square. It was dug in 1907. The north wall of
the shaft shows the distribution, as indicated in the sketch below. )

avi > <\K A

¥i16. 10.—Section of shaft showing molybdenite, lot 11, _)concession IX, Cardiff township.
1. Mica scapolite rock. 3. Pyrite carrying molybdenite,
2. Pyrrhotite. 4, Pyroxene rock with pyrite.
_ At the surface, the molybdenite band was only 17 wide, but it is
reported to have widened to 20” at the bottom of the shaft. The ore is

1 Adams and Barlow, Haliburton Sheet, No. 708; Geological Survéy, 1905.
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specially associated with the pyrite, but extends to a minor degree into the wall
rock, at times as far as a foot from the pyritic zone proper. The molybdenite
crystals are often completely enclosed in the wall rock, especially in the pyrox-
_enic rock type. In general, the plates are thick, and attain a maximum diameter
of 2” to 8”.

This deposit is about 10 miles from Wilberforce station, on the Irondale,
Bancroft, and Ottawa vailway, and near Cheddar post-office. It is on the farm
of a Mr. Evans, who shares the mineral rights with four others, including Messrs.
Tlliott and Dwyer, of Wilberforce.

Assayed in the laboratory of the Mines Branch, a sample of this ore yielded
the following result:. .

Molybdenum.. .. .. .. ce ee et et i e evo. .. 2.35 per cent.
CoOPPeT. . v ti et it e e e e e e we ee we .. mil

The accompanying photographs give a general view of the prospect, and also
a picture of a pile of ore in which the large molybdenite crystals are indicated
as white spots on the dark rock mass. On the whole this i one of the most en-
couraging molybdenite deposits examined in this region,

Hastings County.

Monteagle Township, Lots 26 and 27, Concession VI—In the museum of
the Geological Survey' there are specimens of molybdenite from lot 26, conces
sion VI, of the township of Monteagle. To gain additional information as
to the mode of occurrence, the property from which the specimen was obtained
was visited. The country rock is biotite gneiss, probably belonging to the Gren-
ville sertes. It was learnmed that a Mr. Best had sunk several pits on M.
Spencer’s farm, apparently for phlogopite or amber mica. A careful examina-
tion of the dumps and of the walls of the pits above water, showed that the rock
excavated was largely greenish pyroxene, with considerable amber mica. Scapo-
lite, titanite, pink calcite, diopside, and fluorspar, were present in small pro-
portions. No molybdenite was observed. Such mineral associations are com-
mon in mica mines, and in them molybdenite is not infrequent, While not cer-
tain, the writer is of the opinion that it was from these pits the specimens in
the museum of the Geological Survey were obtained.

Addington County.

Sheffield Township, East Half Lot 5, Concesston XIV.—On the farm of
Timothy Dwye», some 10 miles eastward from Tamworth, a deposit of molyb-
denite was discovered, some years ago, just south of the old California road.
Tt was operated in 1904 by Mr. A. M. Chisholm, of Kingston, who dug a pit
about 50 feet diameter, which has a greatest depth of about 10 feet. It is
said that eighty-five tous of picked molybdenite ore were shipped to the United

1 Report, Geological Survey, 1894, p. 98 A,
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States, and sold for $1,275. A sample of such ore as would be regarded as fit '
material for concentration was assayed in the laboratories of the Mines Branch
with the following result:—

Molybdenum.. .. .. .. .. .. .. .. .. .. .. .. 1.76 per cent.
S CoPPer.. .. ve vu i e i e e i e e weee oo mil i ‘
Sulphur.. .. v v vt e vt et et e ee ee -e .. 2.8 per cent.

According to a communication from the proprietor, Mr. A, W. Chisholm,
the ore carries values in gold and nickel.

Qeologically, the region is co}nposed largely of gneiss, containing bands
of limestone, which extend in a northeasterly direction. In the gneiss complex
there ave intrusions of granite. It is mear such a granite limestone contact that
the deposit is situated.

The excavation is almost entuely in impure hmestone and greenish pyrox-
ene rock. Pyrite and pyrrhotite are the prominent sulphides, and along with
them the molybdenite occurs in crystals of considerable size and thickness. So
far -as could be observed the sulphides were largely confined to a more or less
horizontal band some 6 feet thick, but according to information from Mr.
Dwyer good ore was also obtained from the deepest portions of the pit, which
was partly filled with water at the time the deposit was examined. This is one
of the most promising deposits of molybdenite visited. The accompanying pho-
tograph gives some idea of the nature of the excavation.

EASTERN ONTARIO.
’

Carleton County.

March Township; Lot 6, Concession II.—On a pegmatite dyke in erystalline
limestone a small pit was dug .some years ago by Mr. C. W. Willimott, of the
Geological Survey staff. Some molybdenite was exfracted to he used as minera-
logical specimens. At the tim® the pit was examined, June, 1910, there was
little molybdenite to be found, and the deposit did not appear to be of an econo-
mic character.

’

Frontenac County

lelm Township, Lot 5, Northeast Range —On the property of John R.
Kring, molybdenite occurs in pegmatite, which follows the northeasterly strike
of the gneisses of the region. The pegmatite forms a dyke which has a maxi-
mum width of 8 feet. Pink feldspar is the chief mineral-—sulphides, gene-
rally, are absent, with the exception of molybdenite. Four pits have been opened
on the pegmatite dyke, and while molybdenite has been found in all of the pits
the quantity is not very encouraging. Molybdenite is found as an alteration
product. The excavations were made about ten years ago, and specimens from
this deposit were exhibited by the Ontauo Government at the Pan-American
exhibition, shortly afterwards,
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Three-fourths of a mile to the northeast, Messrs. Elkington and Toeley
have done some prospecting on a similar quartz pegmatite dyke whose width
seldom exceeds one foot. Ilere, black tourmaline accompanies the molybdenite
in the pegmatite mass.

Leeds County.

North Crosby Township, Lot 1}, Concession V.—Some twenty years ago on
the farm of Mr. Samuel Merkley, two pits were dug on the east side of the road.
It was believed at the time that the rocks contained lead; but it was later learned
that the lead grey mineral was molybdenite. Since then, no work hus been done.
The association of rocks is a common one—an igneous intrusive granite or sy-
enite, crystalline limestone with counsiderable dark greenish rock largely made
up of pyroxene and scapolite. The pits have Leen partly filled up, but sufficient
of the walls and of the excavated material may yet be observed. This occur-
rence does not appear to be of economic importance.

Renfrew County. o

Lynedoch Township, Lols & and 6, Concession VIII.—One of the best surface
showings of molybdenite in Canada occurs on this property which is owned by
the Jamieson Meat Company, of Renfrew. In the autumn of 1907, the late R.
A. Jamieson prospected on this property with a gang of men, dug several pits,
and cobbed the ore taken out, The cobbed ore consisted almost entirely of thick
heavy plates of molykdenite, practically free from any trace of rock. No exact
statement exists as to the weight of the pure ore obtained, but the writer is con-
vinced that at least one ton must have Leen obtained in this way. No machinery
was employed, the whole of the work being done in the wilderness, and only
the simplest g\ppliances were available.

This property may be reached by a drive over a bad road for about 40
miles from Renfrew. Geologically, the country is composed of gneisses of
various kinds, interspersed with bands of crystalline limestone. The general
strike is east-mortheast. This gneiss series is frequently cut by intrusive
granites and pegmatites, and the deposit of molybdenite occurs near such an
igneous contact with the limestone. The molybdenite is intimately associated
with pyirhotite and pyrite. These three minerals rarely occur in the gmeissoid
granite or in the limestone, but are generally distributed through the pegmatite
dyke which is about 4 feet wide, and frequently in the green pyroxene rock.
The erystal plates of molybdenite are unusually large, as seen in the cobbed ore.
Only a small fraction of the whole occurs in pieces less than 17 diameter,
and {5” in thickness. Omne mass picked out from the cobbed ore weighed almost
six pounds, and was nearly pure molybdenite. Molybdite is frequent near the
smface. The pyrrhotite appears to weather very easily, so that the whole rock
disintegrates, and the molybdenite crystals are set free.

The development consists of a trench which follows the pegmatite mass for
about 200 feet, and at the end of which is an irregular pit about 18 feet diame-
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’

ter, with a greatest depth/of 25 feet. The lower part of the pit.could not be
examined owing to the large amount of water which it contained. o

A sample of such ore as might reasonably be selected for concentration was
-assayed in the laboratory of the Mines Branch with the. following. result:—

Molybdenum. . .. .. .. .. .. ve et e te e wu o. 1.42 per cent.
Copper.. .. .. .o v vt v i e e e e e e w. mil ‘

The accompanying photographs show the nature of the excavations and the
denlee of development reached in June, 1910

Raglan Township, Lot 6, Concessiow XVIII—In the northwestern part of '

the township of Raglan the gneissic granites have been intersected by intrusive
alkali dykes which frequently carry corundum. The corundﬁm-bearing rocks
show numerous seams in which minerals, apparently later, have been Ceposited.
These bands of younger minerals are made up of the following in order of their
abundance: pyrite, pylrhotlte, caleite, quartz, felspar, scapolite, reddish musco-
vite, diopside, and molybdenite. The last mentioned mineral forms thin foliated

sheets which rarely attain 57 across and 4” in thickness. Usually, tlie plates are .

not more than 3” thick, and less than 27 diameter. Although the corundum
quarries have been extensively operated for about ten years, duriﬁg which time
anolybdite has been frequently observed, yet it has never been abundant enough
to be regarded as an economie mineral, and the total amount if saved would
have represented not more than a few hundred weight. Fine specimens of
molybdenite are frequent, but not in economic proportions.

Ross Townshwp, Lot 22, Concession II.——Neal"Haley Station on the Cana-
.dian Pacific railway, on the faym of John Rose, there is a deposit of molyb-
denite in an irregular band of very quartzose pegmatite in biotit_é gneiss. The
rock formations strike mnearly north and south, and dip about 80° towards the
east. The pegmatitic band carrying the ore stretches towards the northeast,
intersecting the gneiss at an angle. The pegmatite carries small quantities of
pyrite. - The molybdenite forms thin flakes usually in the quartz. Near the
surface yellow molybdite is mingled with the molybdenite.

This deposit has been worked, and at present the pit dug on the pegmatitic
band is ‘about 30 feet long, 8 feet wide and at its deepest 8 feet. It
has been operated on three occasions by yar'ious persons. Some years ago the
Geological Survey obtained from this deposit 250 pounds of ore for the experi-
ments in concentration carried onby Professor J. B. Porter of McGill University..
The ore was not cobbed, but was subjected to concentration in the form in which
it was removed from the mine. On assay, it yielded 1 per cemt molybdenite..
The concentrate obtained assayed 83.5 per cent molybdenite, and in it was
saved 52 per cent of the total value. The remainder was lost in tailings, of in
lower grades of concentrate. The great hardness of the quartz gangile,, and the

* thinness of the molybdenite scales, would lead one to. anticipate a high loss of
molybdenite in any attempt to concentrate this ore except by some method in. -
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which there is no special loss due toextremely fine pulverization of the ore. A
sample of such ore as might be selected for concentration was collected by the
writer, and assayed in the laboratories of the Mines Branch, with the following )
result:—
Molybdenum,. .. .. .. .. .. .. .. .. .. .. .. 1.61 per cent.
Copper.. .. .. .. vt vt tv vt vt ve ev wv ww .. mil

Ross Township, West Half Lot 7, Concession IX.—Near Forresters Falls, on
the farm of My. John J. Elliott, some excavations were made about twenty years
ago in crystalline limestone which forms-a north and south band. After so
many years the walls have become rusty, and little can be observed except that
a little molybdenite is present along with pyrite in the limestone. Apparently
not economie.

Brougham Township, Lot 8, Concession XI—On the farm of Daniel Hunt,
a deposit of molybdenite occurs in flat lying gneiss containing bands of crystal-
line limestone. This gneiss complex has been invaded by masses of pegmatite
and near the contact of the igneous rock and the gneiss limostone series a de-
posit of molybdenite is located. As usual, under such circumstances, there is a
great development of greenish pyroxeniie which carries pyrite and pyrrhotite
along with the molybdenite. The deposit is said to have been worked by some
New York capitalists who have made some payments to the proprietors, and
have shipped one car load of ore.

The deposit is situated on Mount St. Patrick, on the west side of a ridge,
. where, within a distance of 400 feet, five pits have been dug on about the same
horizon.

The accompanying photograph indicates the horizontal nature of the various
rock types: uppermost, pegmatite; next below, greenish pyroxenite, carrying the
molybdenite, pyrite, and pyrrhotite; and below this, the white granular marble.

Some of the pits arve quite large, and on the whole this must be regarded as
one of the anost important molybdenite deposits of the Ottawa valley. A sample
from the largest pit assayed in the laboratories of the Mines Branch, Ottawa,
gave the following result:— : i

Molybdenum.. .. .. .. .. .. vt vh et ve ve oo .. 3.14 per cent.
Copper.. v vt vt it iy it e te te ee e e ee +o mil.

szougham Towhship, Lot 8, Concession XII.—This property adjoins the one
just described. = Comparatively little development has been undertaken. In ‘
general there is a close resemblance, but up to the present nothing very en-
couraging has been opened up. The mineral rights are said.to belong to Mxs.
D. Guiney. :

A sample from this property was analysed in the laboratories of the Mines
Branch, yielding the following:—

Molybdenum.. .« vt «v «v vr ve 4 vv oe s oo oo 0.98 pér cent.
COPDEL v et vt vt e ve ov ve ve se v oo ve as oo mil
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NORTHERN ONTARIO. . ;

Nipissing Distriet.

Nett Lake, near Timagami—Some 4 miles north of Timagami station,
and one-fourth of a mile east of the railway, near the shores of Nettlake, a de-
posit of molybdenite was opened up’ three years ago. The country rock, which
is a’ dark basic rock, altered and soft, has beén shattered, and the fragments
cemented by quartz forming a breccia. Molybdenite, and some chalcopyrite, are
readily observed. The former mineral oceurs in leafy rosettes which occasion-
ally attain a diameter of 2”. There is no well defined vein .of quartz.
Quite close by, a very rich mass of gold quartz had been discovered, and the ex-
plorations undertaken were prompted by a desire to locate the vein from which
this mass came. The molybdenite ore carries a little gold as shown by the
assays.

Three areas of the brecciated ore were observed, separated from one another
at distances of about 200 feet, the areas occupying the position of the
angles of a triangle. On 'the southern outerop a shaft was sunk, and a con-
siderable amount of ore and rock removed. On the claim there are some cabins
crected at the time of exploration. g ' ,

-Assayed in the laboratories of the Mines Bl anch the following 1esults were
obtained :— - :

Molybdenum.. .. .. .. .. .. ..., .. .. .. 4.67 per cent. ‘
Copper.. .. .. o .. oo vr v e e e e .. 010
Gold.. .. ... .. .. .. ... .. oo ..., 0-02 0z per ton.

Talon Chute—DMolybdenite has been frequently reported at the Talon
chute, some 25 miles east of North Bay. This locality was visited, and
a considerable mass of crystalline limestone examined. No molybdenite was to
be seen, but graphite in the form of small scales was of frequent occurrence.
Tt is probable that the 1ep01ted discovery of molykdenite at this place is due to
a confusion of these two minerals with one another. In 1909 a similar confu-
sion was reported in comnexion with the supposed discovery of molybdenite on
Calumet island. Graphite was found, but no molybdenite. In both cases it is
still possible that molybdenite may have been found, but the plobabﬂﬂ:y is
strongly in favour of the other explanation.

Rainy River Dlstnct

The following par furlaphs were prepared f01 this report by Mr. A. L.
Parsons, of the University. of Toronto, who spent the field season of 1910 in the
region on Lehalf of the Ontario Bureau of Mines,

‘The existence of molybdenite in the Lake of the Woods region has been
noted by Lawson," who mentions an occurrence of this mineral in veins tra-
versing granitoid gneiss on Quarry island near the Sultana mine. A visit to
Quarry island was made, but unfortunately the veins carrying molybdemte could

 Report, Geological Sulvey of Canada, 1885, p. 144 CC.
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not be found. It is also reported that molybdenite was found in the ore at the

Sultana mine.
¢On examining the Mikado mine the writer found small particles of molyb-

denite disseminated in many parts of the vein. These particles were too small -

and in insufficient quantity to be used as an ore of molybdenum, but it would
be well to watch the ore carefully so that in case a large body of molybdenite
were éncountered, this material might be treated separately.

¢ On mining location D—149, in Bag bay of Shoal lake, about half a mile
from the Mikado mine, is a vein in ‘grey granite. On account of high water the
development work that liad been done did not show up well as the opening was
under water. The vein, however, is about a foot wide and consi_sts principally
of quartz in which scales of molybdenite nearly half an ineh in diameter arve
scattered rather abundantly. Much of the molytdenite is oxidized so as to give
the yellow oxide of molybdenum, molybdite. The vein at this place is prineci-
pally under water and in all probability not more than 20 feet could be ex-
posed above water. The material, however, gives promise of value as a imolyb-
~ denum property, though it is impossible to make a deﬁnibe statement of the
~ value on such small showing. .

¢ Near the south end of Smoothrock lake in the Manitou region an occur-
rence of molybdenite whicl is of interest from a scientific point of view was
found by the writer. The rock at this point is mapped by Lawson as altered
trap, in which determination the writer agrees. This rock outerops on the lake
between Laurentian gneiss and later granite. In this trap is a vein on location
148 S.V. which carries pyrite, pyrrhotite, é‘old, and molybdenite. About an
cighth of a mile in a southerly direction from this vein a sample of the trap
was broken and small scales of molybdenite found. The occurrence of molyb-
denite in trap is unusual as this mineral seems to occur almost uniformly in
acidic rocks. Inasmuch as this exposure is near the contact of the trap and

granite it is quite possible that the proximity of the gramite has much to do .

with the oceurrence of the molybdenite.

¢ While in Dryden -the writer was shown samples of molybdenite which were
stated to come from a granitic region south of Gull lake at a point about 17
miles northeast from Dryden. The samples were the most promising seen by
the writer in this whole region.’ '

BRITISH COLUMBIA.

In the Province of British Columbia molybdenite has been reported from
many mining regions, some of which are very difficult to reach owing to the dis-
tance involved and the unfrequent sailings of steamers to some of the deep bays
and inlets along the northemm coast region. In other instances the location and
description of the means of approach are too indefinite to make it possible to
visit the deposits without a great deal of prospecting and exploration. This
‘lack of exact definition is well shown in Dr. G. M. Dawson’s list of molybdenite

274—4

-




50

'locahtles in British Columbia! In some cases Dr. Dawson had been able to
verify the reports and then he glves considerable mfmmatlon put in. the ma-
jority of instances he merely records having heard of such deposits or having’
seen specimens from the localities in question. From a practical view point it
is desivable to know the nature of the ore body; the probability of an economie
production, and the location” with sufficient exactness to make it possible. for -
1eadels to visit and examine for themseclves. Considering the mobility of the
mining populatlon of British Columbia, and the fact that some of the deposits
were 1eported over twenty years ago, it seems very probable that many - of the
dep031ts have ‘been virtually lost, and must be prospected for and dlscovered ‘a
second time before further information will bé obtainable. :

The writer was able to visit only a small number of the more easﬂy reached
deposits, but in the fo]lowmg pages such information as is available will be re-
corded, merely for the sake of completeness, and as an aid to the molybdenlte
plospectors of the futme : : ‘

TEXADA ISLAND. .

The northern palt of tlus island is largely composed of sedimentary rocks
which have been altered- by the intrusion of igneous masses, Limestone has
been converted inito marble and where the rock was impure various silicates such
as lime garnet and wollastonite have been developed. In-the contact -region
ove bodies of copper—bornite and chalcopyrité—have been formed and with
these copper deposits motybdenite has been deposited. In the vicinity of Van
Anda, copper is mined in the Marble Bay, Cornell, Copper Queen, and Little
Billy. mines. The ore carries values largely in gold, and to a less extent in sil-
ver, All of the above-mentioned mines 'were in operation for copper in June,

11910 ) -
’ In these mines the molybdemte is very fine grained, and almost dev01d of
the usual leafy structure. It may be noted that in the Giant mine, Rossland,
and in Harvey Hill mine, in.the Bastern Townships, where molybdenite is as-
sociated with copper ore the same characteristic fine grained massive structure
‘has been observed. For purposes of concentration this may be a great disadvan-
tage, while the presence of copper in molybdenite renders the ore less suited for
steel manufacture, and hence diminishes its value.

In the Marble Bay mine the molybdenite is usually found in the same shoots
as the good copper ore where the gangue rock is mostly marble, While at times
" it forms masses as large as one’s fist, it is more frequent in thin layers along
joints and. slipping planes. It has been found at various levels, and at the time
the mine was visited it was observed in the ninth level and was reported at the
1,060 ft. level. These occurrences are nearly 1,000 feet below sea-level, and it
is remarkable that at this depth the copper is mostly in the form of bornite, The
Chinamen who cob and sort the ore pick out the molybdenlte, which i is sacked
separately.

1Dr."G. M. Dawson, Report, Gedlogical Sﬁrvey of Canada, p. 157 R, 1888. g
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A sample, such as was being sacked, assayed in the labomtmy of the Mines
Branch, yielded the following result:—

Molybdenite. . .. vv v+ vo ve ee ve oe uu .. .. 8.88 per cent.
CoPPET. . v vt vt vt e ve ce e ee ae we .. 1.85 “ o
Gold.. .. .. v v e vl e vs v e v e o 008 oz per ton.
Silver.. «. v vt vt vt e e e et ve ee e .. trace.

In the other three mines the molybdenite is more frequently found in the
lime silicates (locally known as felsites), and particularly in the bands of brown-
ish garnet, probably andradite. This rock does not carry much copper, and the
ore might be obtained from these mines comparatively free from copper, but the
garnet rock is so very much harder than the marble that the concentration would
probably be more difficult owing to the easy pulverization and consequent sliming
of the molybdenite. The ore ocecurs at various depths. In the Cornell it is said
to be relatively abundant at the 860 ft. level. In the Little Billy, according to
Mr. Thomas Kiddie, of Vancouver—one of the first operators of the Van Anda
camp—the molybdenite is somewhat more scaly, and occurs particularly 111 a
zone of felsite, 6 to 8 feet wide, but does not appear in-the gramite footwall.

Dr. G. M. Dawson mentions the occurrence of molybdenite in the vein of
the Malaspina copper mine, Texada island.

VANCOUVER ISLAND.

Several localities are known for molybdeiite on Vancouver island, but the
information is very indefinite, and none of the deposits were examined, as there
was no suggestion that they were of probable economic value.

Dr. G. M. Dawson statéd that he had seen specimens of molybdenite from
the ‘upper part of Cowichan river.’

In 1897 Messrs. Jones and Stark, of Wellington, B.C., sent to the museum of
the Geological Survey, specimens of molybdenite from the Marguerite Evange-
line and Josephine claims, north side of Mount Buttle, about 5 niles north of
Cowichan lake, Vancouver island.’

In the mineral collection of the Mines Department, Victoria, there are
specimens of fine grained molybdenite from Quatsino arm; northern Vancouver
island.

From conversations with those acquainted with the mining development of
Vancouver island, it appears that molybdenite is of fréqueunt occurrence, but
that up to the present it has not been regarded as economic and no general re-
cord of molybdenite-bearing deposits has been prepared.

COAST REGION.

Along the channel between Vauncouver island and the mainland, molyb-
denite has been discoVered in the following localities:—

1@ M ‘Dawson, Report, Geological Survey, p. 157 R 1888.
2G7: . Dawson, Report, Geological Survey, p. 122 A, 1897.
24—
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(a) Knight inlet—Reported by Dr. G. M. Dawson.* -

(0) Cortez 1sland—0n the po1nt east of Oarrlngton bay Small quanti-
ties of quartz veins. :

- (¢) Jervis inlet,' Salmon arm—Molybdenite associated with copper ores.

(d) Lyon creek®—About 10 miles from "North Vancouver, molybde-nlte
assocmted with copper ores. - - .

(e) Near the head of the North arm, Burrard inlet, some 2 rniles up the
valley of a small stream, four claims were taken up for molybdenite and are now
held by Oapt W. H. Soule, J. P. Murphy, R. L. Brown, N. Lougheed, and A.
McKelvie, of Vancouver. The- molybdenite, which is of a fine granular type,
is said to occur in a quartz vein 14” wide, in a country rock of granite.
These claims were taken up about five .years ago. No attempt to mine 1;110 ore
has been made, though small samples have'been shipped to New York and Liver-
pool. A. C. Hirschfield, Vancouver, could give additional information. Other
deposits of a similar nature occur near the above. Mr. Gideon ~Bowe1, of Van-
couver, is interested in some which are 13 miles from the shore, on a steep
mountain side opposite Croker island. ’

A sample from one of the veins, sent me by Mr. Bower, assayed in the
laboratory of the Mines Branch, gives the following tesult:—

Molybdenum.. e e et e e e+ e o4 we .. 0-86 per cent.
CopPer vv vt ve vt ee e e e e e e e e 0411 “ -
Gold.. .. .. .. .. .. s. e+ ev v v. .. .. trace

(f) Mr. Thomas Kiddie, M.E., of Vancouver, showed the writer some speci-
mens of scaly molybdenite which were given to him, and said to come from
some of the claims of the Fngineer group, Atlin district. As these claims carry
free milling gold, it is ‘probable that the molybdenite occurs in quartz veins.
No information as to the economic value of the molybdenite was obtainable.

INTERIOR.

Gnawed Mountain, Asheroft Mining Division.

On -Gnawed mountain, some 25 miles from Asheroft, and about half
that distance from Spatsum station, on the Canadian Pacific railway, there -
are a number of claims valued fo1'<<30ppér. On the claims of the Tamarack
group the copper ore is principally chalcopyrite, with a subordinate amount of
malachite or green copper ore near the surface. These copper deposits appear
to be impregnations along parallel joint planes running ecast and west in the
grey granitic rock of the mountain. In most of them a little molybdenite is
found, but in this rvegard the Tamarack claim differs from the rest, in that it
" was first valued {or molybdenite. In the other claims of this group the molyb-
denite is present in.only very small proportions, - Occasionally, quartz -veins
carry copper ore, and this is particularly true in some of the Tamarack work-

1 (. M. Dawson, Report, Geological Sutvey, p. 157R. 1888,
?0. E. LeRoy, New Westminster and. Nanaimog, Geologlcal Survey, 1508.

’
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ings. The molybdenite forms very showy surfaces of fine grained mineral, par-
ticularly on cracks and joints, but the thickness is quite insignificant, In other
instances the molybdenite occurs as a blacly, brecciated fault rock, occasionally
177 in thickness, with quartz fragments and a cement of molybdenite. Very
rvarely is the molybdenite found in small scaly masses completely enclosed in
the quartz. Molybdite, the yellow oxide, occurs as an alteration product from
the sulphide. ’

- In the viecinity of the veins and impregnation zones the granite rock has
been changed into a fine grained soft scaly rock composed alinost entirely of
mica and quartz, resembling greissen, which is frequently associated with de-
posits of tin.

A sample of the molybdenum bearing ore from the Tamarack mine assayed
in the laboratories of_the Mines Branch gave the following result:—

Molybdenum. . .. .. .o vt v vt v oo o .. 255 per cent.
Copper.. v vt vt vttt e e e e e e w. 0:30 «“
Bismuth.. .. .. .. .. .. .. .. .o oo .. .. .. mil

Gold.. .. .. .. . et vl i i ve v e o v mill

Some years ago; the operators shipped a ton of their best molyhdenite to a
firm in Pennsylvania, but the result was not encouraging. The product shipped
has not been concentrated. Owing to the hardness of the quartz gangue, the
almost amorphous structure of most of the molybdenite, and the presence
of considerable copper, it does not seem probable that the Tamarack claim will
become a molybdenite producer.

The proprietors of the claims comprised in the Tamarack group are Messrs.
Sanson and Ward, of Asheroft.

Grande Prairie, Kamloops Mining Division.

Many years ago, specimens of molybdenite from the Grande Prairie region
were forwarded to the museum of the Geological Survey by Mr. McEvoy, then
on the staff of the survey.! The region referred to was 8 miles west of
Grande Prairie, which lies in the Kamloops mining division, and is situated
about 18 miles south of Ducks station on the Canadian Pacific railway.
This location was visited, and a number of pits were found, one of them ain
inclined shaft about 25 feet deep to the surface of the water. The pits
are on what was formerly known as the Iey claim, in which James Stuart, of,
Grande Prairie, is said to be interested.

The country rock is largely gramite in character, but the mountain is too
deeply covered with waste to be readily examined. From an examination of the
pits and rock dump it is readily concluded that the ore bodies—a little chalcopy-
rite and molybdenite—are in some respects similar in origin to those observed
on Texada island. Sedimentary rocks have been altered by igneous intrusionm,
and along the contact deposits carrying copper and molybdenite have been

1 Hoffmann, Report, Geological Survey, p. 14 R, 1859.
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formed. Besides the grey granitic intrusion the rock types are prinecipally mar-
ble, red brown garnet rock, and very fine ‘grained flinty rock, a metamorphosed ‘ !
impure lime sediment. In the Texada copper mines these latter types are
known as felsites. -
) The molybdenite is.almost entuely conﬁned to quartz stringers in the con- _ B
tact zone. It is scaly, but there does not appear to be evidence at present of any
economic quantity. The same applies to the copper values in the ore, It is
stated that this claim has been abandoned. The irregular character of the
Texada deposits suggests that this claim might well reward a moderate explora-
tion, either for molybdenite or copper. Assayed in the laboratories of the Mines
-Branch, ore from this deposit gave the following result:—

Molybdenum .. v« vv vt vv vt vh ve e ve .. 3461 p‘er cent.
CODPPCT. + v v vt vt ve ee ee e we we .. .. trace.

. ' The Silver Lead Region, Slocan and Trout Lake.

In the Trout Lake mining division molybdenite has been known for some.
fime; where it occurs in association with the silver lead zine ores in quartz veins.
This ocecurrence was first noted by Mr. R. W. Brock, of the Geological Survey,
~ who was, at the time, engaged in geologically investigating that district.t

. Molybdenite occurs very sparingly in the veins of the Copper Chief, togéther
with sulphides of lead and zinc in guartz veins which are nearly horizontal. The
country rock is a grey schist almost vertical. . Mr. Brock states that the Ruffled
Grouse and Willow Grouse claims carry molybdenite, but, as ‘these have not been
in operation for some time it was not possible to obtain any additional informa-
tion when in the region. Those who worked in the Lucky. Boy state that,
molybdenite was occasionally observed when the mine.was in operation.
_ In 1898, a claim was staked by T. R. Davie to the south of the Lucky Boy. -
This claim was named the Molybdenum in reference to the occurrence there of
molybdenite. The Molybdenum has been abandoned and it is now difficult to
find the pits made by Captain Davie and his associates. .

All of these claims lie about 3 miles west of Trout Lake city, on the north
slope of the hill to the south of Trout creek.

Molybdenite has been reported from Wilson creek, which flows into Slocan
lake near Roseberry.?

Trail Creek Mining Division.

Molybdenite has been observed in several of the mines and prospects in the
vicinity of Rossland. TIn the Centre Star and War Eagle it is occasionally met
with, where it is very fine grained, and usually forms very thin layers along

* Bell, R., Geological Survey, Summary Report, -p. 71 A, 1903.
2Bell R., Geological Survey, Summary Report. p. 438 A, 1908.
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joint planes. The quantity is quite insignificant. Molybdenite has also been
observed on the Deer Park and Novelty claims. "

In the Giant mine, which was first worked in 1900, the cliief .sulphides are
pyrrhotite and molybdenite, with. subordinate amounts of arsenopyrite and
smaltite. The ore carried, as shipped, from $20 to $25 of gold to the ton. From
information from Mr. M. E. Purcell, who was at one time in charge of the
Giant, it is learned that no values in copper were returnmed from the smelter.
‘The molybdenite does not appear to have been utilized, and no assays showing
the percentage of molybdenum contained in the ore shipped are obtainable. The
gold values are largely carried in the molybdenite.

The molybdenite is very fine’ grained—ahlmost amorphous—and in conse-
quence would not lend itself to the same method of comnceentration which would
be successful with some of the scaly varvicties of this ore. The ore body is very
irregular, occurring in the form of impregnations from more or less vertical
joints in a hard flinty rock, apparently an altered impure limesfone, a type of
hornfels. The altered rock is almost 'horizontal, and is intersected by dykes of
greyish porphyritic rock, possibly camptonite.

The Giaint, which is now idle, is one of the most encouraging deposits for
molybdenite in the Province. Farther up the hillside lies the Novelty, which
Mr. Purcell informs me is in many respects similar to the Giant.

A sample of the Giant ore such as might be regarded as valuable, particu-
larly for the molybdenum contained, was assayed in the laboratories of the Mines
Branch, giving the following vesult:— :

Molybdenum ., .. .. .. .. .. .. .. .. .. .. 11.6 per cent.
Copper.. .. .. vv vl vi vt v ve wu o wv .. mil
Gold.. .. vt vt e e e e 3-390zs.._pert0n.

Nelson Mining Division.

In the bed.of the Kootenay river, near the bridge on which the Canadian
Pacific railway crosses, some 4 miles west of Nelson, pegmatitic quartz veins
carrying . coarse scaly molybdenite intersect grey hormblende biotite granite.
Some of these veins ave from 1 to 2 feet across, but only the veins a few
inches in thickness appear to be rich in molybdenite. So far as could be learned,
these veilns have not been followed beyond the immediaie vicinity of the river
bed, and no development work has been attempted.

Molybdenite, and the yellow oxide—molybdite—have been recently dis-
covered in quartz veins on Bear creek, a tributary of Sheep creek, 8 miles from
Salmo. “ :

Similkameen Mining Division.

Acéording to a recent report by Mr. Charles Camsell,* molybdenite is of
frequent occurrence in the Similkameen region, particularly at. Independence
camp and on Champion creek, in which latter location it forms a contact
-deposit between limestone and a gneissoid granite. The mineral sometimes forms

* Camsell, Charles, Summary Report, Geological Survey, 1909, p. 115.‘
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"flakes, and is accompanied by a series of minerals which are frequently found
" in metamorphosed limestone, such as garnet, epidote, pyrite, and blende. While
some claims have been staked specially for molybdenite, Mr. Camsell is doubtful
as to their economic value, owing to the diffcultics connected w1th the concen-

tration of molybdenite.

Fort Steele Mining Division.

Some 20 miles west of Marysville, in a bluish quarizite, numerous

quartz veiiis occur, and some of them carry a very fine grained type of molyb--

denite in promising proportions. The writer did not personally examine the
deposits, but is indebted to Messrs. J oseﬁh Ryan and ‘W. A. Wells,A of Cranbrook,
for information. The claims known as Sunnyside I and II, "aud Sunset, are of
particular interest for the molybdenite content. On the surface where the molyb-
denite has weathered, the yellow oxide—molybdite—takes its place. Pyrrhotite
and chalcopyrite accompany the molybdenite. :

OTHER MOLYBDENITE OCCURRDNCDS

For many years mo]ybdemte was 1-ega1ded as a very rare mineral and at
that time it was worth several dollars per pound, Under such circumstances it
was natural for geologists and explorers to call attention in their fepbrts to the
. discovery of even very minute proportions of this mineral. It thus happens,
that in the geological and mining literature of Canada, there are many refer-
ences to molybdenite which are not dealt with in this report. In some instances
the deposits are too remote-to be visited, or the information too vague to make
it possible to find them without prospecting the country anew; or lastly, because
the deposits were really mineralogical cuhusmes w1t]1 httle to recommend them
i an economic way. e

The additional localities contained in the following list may be useful,
especially as it d1reets the reader to the source of information:

No. : Locality. ' Work where cited.

1 |Anstruther township, Ont.................. Report; Burean of Mines, Ont., Vol. XIL.

2 |Bagot township, Ont.......... PO N v Geological Survey of Ga,nada,, Vol. 1IV.

3 Belmont township, Ont.................... v Bureau of Mines, Ont., Vol. XII.

4 |Black river, Thunder Bay district.......... v Royal. COmmlslel’l, Ont.

5 {Cross lake, "Re@WAtID .« ovsneones e i " Gcologlca,l Swrvey of Canada, Vol. XV.

6| Digby township, Ont...... ... . ... ... " nw Vol VL

7 (Dungannon townshiy, Onf......... e ‘v Bureau of Mines, Ont., Vol. IX,

8- Toley township, Ont. " Vol. IX.

9 |Franklin territory..... . " Geologzc’tl Survey of Canada, Vol. IL
10 {Fraserriver, B.C......... ... i ovan, " " Vol. I1T

and IV

11 |Lac des Mille Lacs, Ont. w Geological Survey of Canada, Vol X.
12 {Lillooet river, B.C. 1 " Vol. IIT.

13 1\/Iolybdeml;e lake, A][;fon Ont... v Bureau of ] VImes, Ont.,-Vol. XIV.

14 Nipissing lake, Ont... ... e v Geological Survey of Cam.da, Vol. X.
15 |Paint Hill island, Labrador.,.... ........ wo " " Vol. XII.
16 |Playgreenlakes, Keewnbinn. . ..oovenrinnnns 1 " i Vol. XI.
17 {Spuzzum creek, B.C.... .......... . ... 1" M Vol. LI1.
18 |Terrace cove, Thunder Bay district, Ont.,., w  Bureau of Mmes, Ont., Vol. IX.

19 |Vermilion miver, Algoma...........:.. e v Geological Survey of Canada Vol. V.

20 |Worthington mine, Ont. ........... . e n  Bureau of Mines, Ont., Vol. XTIV,

.
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GENERAL CONCLUSIONS.

Tt has been the endeavour of the writer to bring together in this report such
information regarding the Canadian deposits of molybdenite as would be useful
to those interested in their development. Om this account the first part of the
report contains information regarding the properties of the chief ores, their
mode of occurrence, method of concentration, and value.

A large proportion of the best known deposits have been examined: Some
of these are more promising than others. It is difficult to show engineers and
investors these deposits owing to the long distance which it is necessary to tra-
vel. To avoid waste of time and consequent disappointment the writer submits
the following list as representing the most promising deposits as they were to
De seen in 1909 and 1910 when visited by him. The fact that a property is in-
cluded in this list must not be understood to mean that it is certain to become
a valuable mine, neither does omission from this list mean that a deposit is of
little or no value. TFurther work may change the appearance of any deposit,
and this is particularly true when referring to deposits such as those of molyb-
denite.

1. Aldfield township, lots 1 and 2, concession IIT.

2. Brougham township, lot 8, concession XTI,

8. Cardiff township, lot 11, concession IX.

4. Doucet and Sweezie claim, Indian peninsula.

5. Bgan township, lot 69, range IV.

6. Giant mine, Rossland, B.C.

7. Harcourt township, lots 2 and 3, concessions I and II.
8. Height of Land mine, Kewagama lake.

9. Island opposite Romaine, Lower St. Lawrence.

10. Lynedoch township, lots 4 and 5, concession VIII.
11, Ross township, lot 22, concession II,

12. Sheffield township, east half lot 5, concession XIV,

All the above deposits are described in the present report.

With rvegard to the location of molybdenite deposits, it may be stated that
in Canada they are usually found in archean regiomns, and are probably due to
the influence of masses of gramite. Molybdenite occurs in quartz veins, pegma-
tite dykes (probably comnmected with the granite mass), and along contact bor-
ders of granite or pegmatite with crystalline limestone. Many of the deposits
of the Ottawa valley are of this type. In prospecting for molybdenite it might
be profitable to keep in miind these facts regarding the nature of the country
likely to contain valuable molybdenite deposits. -~

The present total production of molybdenum ores is quite small. If large
ore bodies were available molybdenum would undoubtedly be more largely used.
For certain purposes it would replace tungsten. It may be well worth remember-
ing that at present the world market for molybdenum is limited, and conse-
quentl§ the prices for molybdenite prospects should be based on the probable
profit to be derived by supplying the present market. Mining is frequently re-
tarded by the excessive prices asked for undeveloped deposits.
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In the reports of the Geological Suirvey,'Cénada, there are a great many
references to the occurrence of molybdenite. For full list it will be necessary
to consult-these reports. Only a few of the chief sources of informa’qion are
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1. Andrews, E. C., Molybdenum; Geological Survey ‘of New South Walea
Mmeral TResources 11, Sydney, 1906.

" 9. Cameéron, Walter E., Wolfram and Molybdenite Mining in Queensland,
Department of Mines, Busbane, 1904. '

3. Hess, Frank L. Bulletin No 340, Ulnted States Geé'logical Survey,
\Vashmgton, 1908.

4. Johnston, R. A. A., and Willimott, C. W Bulletin on Molybdenum and
Tungsten, Geological Su1vey of Canada, Ottawa, 1904.

- 5. Mills, S. Dillon, Repmt Bu1eau of Mines, Ontario, 1902, p. 45 and fol-
" lowing pages. .

6. Mineral Industry, 1904, p. 397 and following pages.

7. Mineral Industry, 1907, p. 722 and following pages. o v

8. Obalski, J., Molybdenite (in Quebec) Sessional papers for the PlOV]“ﬂC&
of Ontario, 1899.




59

INDEX

A

Adair, Wm., molybdenite on farm of.. .. .. .. .. .. .o oo ah oo i el el e el e
Addington co., Ont., molybdenite in.. .. .. .. cv t0 vt vt e th ch wn ah e e
Aldfield tp., molybdenite In.. .. «. v cv v Ll h eh el e e e e e e e e

Alleyn tp., molybdenite inm., .. .. vv v ct vh vt ve e ee .
American Molybdenum Co.. .. .. o, o0 vr v vh er e o

Analysis by Norman G. Madge.. .. .. oo vv vv tn it v v i e e e e e

Arsenic in molybdenite injurious.. .. .. .. .. .. .

Anstruther tp., molybdenite in.. .. .. .. .. .. .. .. .. .. ..

Assays—
Brougham tp. deposit..
Cardiff tp. deposit..

Deposits opposite Cloker lsland BC  he ee weee ee en we o ee

Giant mine ore, B.C.. Ve en ee e e e
Grande Prairie Ore.. «v cv v v v ee on r ve ee s
Haliburton co. sample

Height of Land Mining Co. sample e e e e e e

Indian peninsula sampPle.. .o vo v v ve v eh ve ee en we

Lynedoch tp. deposit.. «v vv vv vr tr e he ee e er e e e e e .
Nett Lake deposite. v cv e vv vt ve tr or be st er er te bt ee e e e ee ee s

Ross township deposit.. .. v v vv ve vr ve e

Sheffield township deposit.. .. .. c. ci th it it e h e e e e e e e e e
Tamarack mine ore, B.C.. .. .. v i vt vt ch tt ve e e

Texada island OTe.. «. vv v vv ve ve en ve vn 0n o s

Bagot tp., molybdenite in. .
Bailey, Dr. W. L., e\amlnabmn by
Belmont tp.. molybdenite in.
Bibliography..

Bismuth, presence of 1n]u110us e e e e e tr ee eu e e e e ws

Bismuthinite associated with molvbdemte
Black river, molybdenite at..
Bower, Gideon, deposits in B. C

Brock, R. W., molybdenite in Tlout Lake region ﬁlst noted by.. PR ..

Brougham tp., molybdenite in.. .. .
Brown, R. L., molvbdemte clzum B. C

C

Calumet island, molybdenite on.. .. .. e e e e e e e e

Camsell, Chas., molybdenite in Slmllkameen d1v1510n
Cape Breton co., N.S., molybdenite at.. s he et e ee e

Cardiff tp., molybdenite In.. .. cv v vv ve tr th sh te e be be en wn e e -

Carleton co., molybdenite in.. .. .. e ..

Carson, John, Lt.-Col., plospectmn f01 molybdemte bv.. e e e e e e e e e

Cassiterite found in Shelburne co., N.S.,

Catharines Hill, Maine, character of ore bod1es at e ee e ee e ..

Centre Star mine, molybdenite found in.

Charlotte co., N.B., molybdenite found in.. e ee e e e e e e ee ee e e s
Chester, N. S., molybdenite at.. .. .. .. o ci vttt vt it e e e e e e e e

Chisholm, A. M., mine operated by.. .. .. .. ..

“« A, W, statement of.. .. .. v i th el hh et te eh e e e e e e

Pace.

39, 40
... 8,43
..15, 80, 57
. 30
‘e 10
84
14
56

. 46, 47

14

..3 34¢ 35, 36

56
52
54
. 47, 57

52



60

PAGE.

Cooper, Maine, character of ore bodies at.. .. .. vv vt vv ve vt vt ve v vt ee e as 9
o “ method of treatment at.. .. .. .. .. ... ool ae s 10
Copper associated with molybdenum.. .. .. o o0 o o0 oh vr ve by we el 48 52, 53
Copper Chief claim, molybdenite in.. .. vv vt vt vt vr ot vs er er ee ve ve e e s 54
“ on Texada island.. .. co/ii ci i v cn e ve ee e e e e e e e s e . BO

7 presence of IMIUTTOWS.. cv vt vu vt vu v ve ve e ou be e e re e e ae aa e 14
Cornell mine, B.C.. tu vt vt ve vt ot ce ee et e ae e e e e e e e s e e 51
Cortez island, molybdenite at.. .. .. vv v vt vh vh v e et et e e e e e ae s 52
" Corundum associated with molybdenite.. .. .. .. o0 v ve v vr v v ve v ve .. 46

“«

Croshby Notrth, tp., molybdenite in.. oo vv v ve ve vt vr or ve ee ve™es ae e oo . 45 .-

Cross lake, molybdenite at.. .. cu v vr vt vt vh vh be e ee e e e e e ee e e s 56
. D

Davie, T. R., claim staked by.. .. .. fe e ee e e e e e bd
Dawson, Dr. G. M., molybdenite in Br1t1sh Columbla A | 1
Deer Park claim, molvbdemte in.. .. .. O 1.1
Denver Engineering Works Co., sample t1eated bv N &1
de Puyjalon, H.; explorations By.. v vo vt vr er vr vr vr te te ee e ee e ee ae s 24
Dighy tp., molvbdemte in.. .. .. P 56
Dillon-Mills, S., explolatlons and repo1t bv.. O ) N5
Doucet and Sweezie claims.. .. .. . . T 4
Dresser, John A., examination of propeltv.. e e he ee e e e e e e e ee e 34
Dryden, samples of molybdenite found near.. ... .. vv vt vt vr ve tr ve ve ve ae us 49
Dungannon tp., molybdenite in.. .. .. R 56
Dwyer, Timothy. molybdenite on farm of he e me ea_me se se we s wn e wn 43
E .

Bgan tp., molybdenite in.. .. .. te ek ee e meeee ee ee ae e se e ee ee oy 30,57

“ sample bestof e e e e e e e e e e e e e e 13
Elkkington and Tooley, prospecting By.. .. vv cu vt vt ch vr vn te vn ve vn en e s 45
Elliott and Dwyer, mineral rights of.. .. .. .. vt vt vt v te vh ve e e e e e 43
Elliott, John J., mining on farm of.. .. . .. o ci L el eh e ee e e s e e 47
Elmore process of treatment.. .. .. v, c. ot vl i ih 0 te ee ee he e e e e e 11
Elmore vacecum concentrator.. .. .. .. .. .. ., v .. .. S e e e e ee e e 12
Lvans, Mr., molybdenite on farm of.. .. «. v. tu h e i b e e ey e ee e e .. 43

F

Treldspar associated with molybdenite.. .. .. v vv oo v it oe ot ov s 2.8, 21, 24, 26, 44
Tletcher, H., molybdenite deposit in 'C.B. referred £0.. v+ oo ve se vr vr ve oe os 21
Toley- tp., Molybdenito Im.. . v vh vt vr vt th ve e e ee Be ee eh e e ee ek e s 56
Toote Mineral Co., operations hy.. .. .. .. A 1 - 1 1
Tort Steele mining division, molvhdemte ine. oo oo e e e e .. BB

Tranklin territory, molybdenite IM.. o cvivs vr oo ve ve oe vt v ie ee ve ee ae 56

Traser river, molybdenite at.. .. ... .. fh e e e e s e e ee ee e e 56
Treeze, Samuel, wolframite deposits opened bv et ee te ee e e ee e v e s 22
Trontenac co., MOlybdenite IM.. v, vv vv vt ve ve vn ve oo ve 0e o oo an an ee os 44

G R

Giant mine, B.C.. t. vt vt vt ve vv cr et th er e e e ee ee ee ee ee .. 4.8, 0,50, 55, 5T
Gloucestor co., N.B., molybdenite found at.. .. .. .. vt vv vt tv ve vr ee ee ae as 22
_Gnawed mountain, B.C., molyhdenite found at.. .. v vv vr cr tr vt vr ee ae e e 5%
Gold associated with molybdenite.. .. .. .. .. .. .. .. Ce ee e ee .. .44, 48,49, 52, 55
B . 1 < - 55
“ onTexada island.. .. c. v. it it e ci te e er ee ee ek ee ee ee ee e e e e 50
Grande Prairie, molybdenite from.. .. «v vv vi vt vh Cu vh er e ee ve e el 0 e 53
Graphite. Calumet island.. .. o tv vt cv vt vr tr ve er te e e eh ee e ee ae e 32
“ Talon chitte.. .. vv vo cv v th v e e e e e e s e e s 48
Gabarus. C.B., molybdenite at.. te ee te ee ee ee b 8 17 20
Genereux, Norbert, molvbdemte propertv in Aldﬁeld ’cp.. P {1 1
Great Knahen mine.. .. .. ce e A AP L.13,16
Guiney, Mrs. D., mlneral rlghts in Broup:ham tp e e et eh te e e ee e e s 47




61

Haliburton co., molybdenite in..

" Halifax co., N.S., molybdenite at..
Hammond Plains, N.S., molvbdemte at
Harcourt tp., molybdenite in.

Harvey Hill mine. .
Hastings co.. molvbdemte in.

Heeney, H., molybdenite plopeltv in Allevn tp fe e e e e ae e e e e ws e

Height of Land mine.

Height of Land 1\[]]1‘1]1" Co te ee ee we e e e we ee e e ee

Hervey claim.. .. .. .
Hess, Frank L., dep051ts State of Mzune descubed by

Hirschfield, A. C ., information respecting samples shipped.. .. .. .

Hopkins, A. Y., molylkdenite on property of..
How’s Mineralogy of N.S., references to molvbdenum
Hunt, Daniel, molyhdenite on farm of..

I

Indian peninsula, molybdemte deposits on.
Introductory.. .. /. .. .. oL .

J

Jamieson Meat Co.,
« R. A., prospecting by..

Jervis inlet. B.C., molybdenite at..

Jones and Stark, specimens sent to museum by .

Jordan falls, N.S., molybdenite found in quartz veins at

Josephine claim, specimens from..

K

Keddy, Chas., operations by.. .
Kewagama lake, molybdenite in v1cm1tv of

Key claim, B.C.. . ee be be en e e e e e e e e e e e

Kiddie, Thos., opemtm in Van Anda camp..
«“ “ specimens from Atlin,.

Knight inlet, molybdenite at.. .. ..

Kring, John R., molybdenite on pr operty of

L

Lac des Mille Lacs, molybdenite at.. .
Lafleur, Eungene, molybdenum ploperty in Egan tp
Lantz, P.. operations by.. .. .. .. ..
Lawson, molybdenite in Lake of the Woods region.. .. ..
Laxton tp., molybdenite in.,. .. .. .. .. .. .. ..

ce e we e

Leeds co., molybdenite in.. .. .. .. .. .. ..
Letts, A. O., molybdenite property, Calumet 1s1and
Lillooet river, molybdenite at.. [

Limestcne, precipitating inrﬂuence of.. ..
Little Billy mine, B.C.. .. .. .. . ..
Lodge, M., wolframite dep051ts opened by..-.. ..

Logan, Sir Wm., molybdenite in Victoria €0.. .o vv vv vr v v vh ve ov w0 os

Lougheed, N., molybdenite claim, B.C..
Lucky Boy claim, molybdenite in.. .. .. «. .o o0 oo o0 L.
Lunenburg co., N.S., molybdenite at.. .. .. .. «. .. 0 o1 L.

Lutterworth tp., molybdenite in.. .. .. .o oo oo v vh o o oL

Lvnedoch township, molybdenite in.
« section of depos1t
Lynn creek, B.C., molybdenite at.. .

44 ee we e an s e

R W S P

R TS

molybdenite property owned by.. .. v v 0 o 0 e ae o

ee 4e a4 sa se e as a8 a4 ss ee ae bs o se o se e

« av e

.17, 20
..17, 20
.. 40, 57

. 17,20

DR A R

.. 45, 57

Page.

40

9, 50

30
57
32
36
19
52
40

47

45
45
52
51
9.17
51

32

52
54
17

52




. 62

M

McEvoy, Mr., molybdenite specimens for museum.. .. .. .. .. .. ..

McKelvie, A., molyhdenite claim, B.C... .. .
McKenzie, Petel- mining rights for feldsp'u
McKenzie island, molybdenite at.. ..
MeKinnon; Murdock, molybdenite on farm of
Madge, Norman G., analyses by.. ..
Malaspina copper mine, B. C molvbdemte in.
Marble Bay mine, B.C..

March tp., molybdenite in. :
Marguerite Evangeline clalm spec1mens flom
Merkley, Samuel, molybhdenite on farm of..

Mica ‘associated With molybdenite.. v v vr ve vr ou th tu et e e e e e

Mikado mine, molyhdenite found in.. .. .. «v v vuvr vr vv wu o

Miller tp., mol‘ybdemte in.
’ Molybdemte .
concen’cratmn of e e
deposits on Indlan penmsula
found in trap.. ..

lake, molybdenite at..

mistaken for lead..
price of..
Molybdenum, British Columbm
“ characteristics of.. .
“ claim staked by T. R Dav1e

« in Canada.. .. .. .,

“ New Brunswick..

€€

e
ores.. .. .. e s

) ploductlon of 1n~51gn1ﬁc'mt

i Quebee.. .. .. .. e

substitute for ’cungsten

- » uses of.. :

Molybdite.. .. .. ..

Mont Cerf, Que., molvbdemte at

’ « ~in quar’cz veins at

Monteagle tp., molyhdenite in.

little demand for tlll recent vears

Northern Ontario.. .. ovev o ve ve v an s e e e e e e
Nova Scotid.. vv vv vr ve vt th e te ee e e e e ee e e e e e
Ontario.. .. oo vr vr ve vn wr be ee en

long regarded a rare and valuab]e mmelal e en N
method of treatment in New South Wales and Queensland.. PPN

.18, 24,

..8, 19, 80, 45, 46, 49, 52, 55, §

© e ee s ows wa ae e

discovered by Scheele.. .. o. v vt v tr i e e e e e e e e e
general type of 0CCUTTENCE.. iv vv vh vr we e ve bn es e Je eaTes as
growing demand £Or.. .. «. v v or bu v vn ve be we e ee e ee .

. 15,

L 14,0

Morrison, A., mineral rights in Cape Bleton held bv.. e e e e e e e e

Mount St. Patuck molvbdemte deposit on.

Mud lake, near Balsam lake, molybdemte found at e e ee e e e e e

Mud Turtle lake, molybdenite at..
Murphy, J. P., molybdemte claim, B C
Muscovite..

Musquodohoit, N. S molybdemte at

Nelson mlnlnn‘ division, molvbdemte 1n

Nett lake, molybdemte near,

New South Wales, produotlon of molvbdemte in.
Nickel associated with molybhdenite..

Nipissing district, molybdenite in.. .. .. .. .. .

.. 22,

.17,

20




63

Pace.
Nipissing lake, molybdenite at., . cc ve vt vt ce ct vv e tn e ae e e e e e 56
Norway, production of molybdenite in.. .. cooe vu vr oo ve v ve ve o e vr een.. o 16
Novelty -claim, molybdenite in.. .. .. oo v cv ov vh vv vo s e v ee e e e e 55

o

Obalski, J.. occurrences of molybdenite in Quebec reviewed by.. .. .. .. .. .. .. 25,30
O’Brien Claim.. ve ee on v e ve ee on e b s e h ea e we ee e e v ah e e e 35

P

Paint Hill island, molybdenite at. . . e e e e e e e 56
Parsons, A. L., molybdenite in Rmnv Rlver dlstuct de ee s he aeae ae we e 48
Peninsular Mmmv Syndicate, claims held by.. .. .. «¢ «oii e ah alos oe b, .. 85,38
Piers, Harry, statement-Dy.. .. . o0 vh vh v vr v viiee vh e e e e e e e 20
Playgreen lakes, molybdenite at.. .. .. «v vv vt ot vt th eh o il en e ee e e 86"
Pontiac, molybdenite in.. .. .. e ee e e e e e e s 32
Porter, Prof. J. B., e\peuments in concentlahon bv e e ot e e e e s 13 46
Preissac tp., Indian peninsula deposits in.. .. .. .. ... . e e e e e 35
Purcell, M. E., manager of GHant mine.. .. .. ev oo s ov ve oo ta sv ae au er ae 2o DB

Q

Quarry island, molybdenife reported on.. .. .. .o «v vv ih e o ae ee e en e e 48
Quatsino arm, V. I., specimens from.. .. .. ov vv v v th ir ne e e se el e e e 51
Queensland, production of molybdenite in.. .. .. v vv oo vh bl e el en e ol ol e 16
Quetachu river, Que., molybdenite found at.. .. .. .. . o oo oo e e e 22

R

Raglan tp., molybdenite in.. .. .. e e ek e ae er e e e enme e ee e e 46
Rainy river distvict, molvbdemte 1O 48
Renfrew co., molybdenite i1l.. .. v vv vt v v vv te er e en ar e ek re we ee e 45
Romaine, Que., operations at.. S £ 14 A 1
Rose, Johin, molybdenite on farm of ... . v v i ar ol dd er L e e de e o e 46
Ross tp., molybdenite in.. .. .. N 46 47, 57

o« “« s*lmpletested e et ae ee e ee v e v e e v e ee e 13
Rossland, molybdenite observed im mines at.. .. .. oo vt vo v ve e ee el b aeue 54
Ruffled Grouse claim, molybdenite in.. .. .. e e e e ee e ee ve ew e e e 54
Ryan, Joseph, information from acknowledged e e e e e e e e ae e e 56

S

St. Maurice Syndicate, claims.. .. ..  eiee ee e e e e e e e e e e e 36
vee “« development bv e ee ee ee ee e ae se v ae ae ae ee e 35
«“ « exposure on property of...o. v L. il ev ol e e e vl e 38
e p”

test of sample from claim of.. .. .o vo vh i vl ee e e e 12
Sanson and Ward, claimg in Tamarack SToUD.. «« v co as s oo va s as ae oo o 53
Scheele, discoverer of molybdenum.. .. .. «v v i ch vh v e v v el e e ee s 7
Sheffield tp., molybdenite in.. .. .. e ee e ee e e e e ea e we we e .. ..1B,43, 57
Shelburne ¢o., N.S., molybdenife iN.. vu ve vr ve vr ae er ee oo an cn o or ae vn s 17
Silver on Texada 1sland .. e he e e 50
Similkameen mining d1v1s1on molvbdemte of flequent OCCUTTENES IN.. «v vu +4 o 55
Slocan Liake district.. .. ov cv ve vr se ot v an ve ee e eh e ee ek ee me we a4 es 54

Somerville tp., molybdenite in.. .. .. e e Tee e we e e e er he ee e 39
Soule, Capt. W. H., molvbdemte claim, BC e e e e ee e e e ae ee e 52
Spencer, ——, pits for mica on farm of.. . +: 1
Spuzzum creek, molybdenum at.. ve e e e e e ee e ee e ee e 56

Stuart, James, interested in molybdemte clmms e e e e ve e e e ee ee e 53
Sulphur associated with molybdenite.. .. .. .. .. oo o ci e o e e e hae a2 28, 44
Sunnyside claim, molybdenite at.. .. oo oo ov ol Ll A e e Ll e 56
Sunset claim, molybdenite at. . e e ve er e me ee et e we e e we e e e e 56
Sweezie claims, See Doucet and Sweeme



64

-

T

W

Talon chute, molybdenite repvorted at.. e e

Terrace cove, Liake Superior. molybdenite at.. .. .. .. .. .. .o o o vi v oo o
'l‘e\mdq, island, molvbdenite 3 o R TP
Trout Lake dlstrlct e ee ee e e ee ee ee es ee e ee e ee we e s

Van Anda camp, B.C.. .. tv te vt v ti ve ve en ve e be e ae ue

Vancouver island, molybdenite abundant in.. .. .. .. .. .o o L e v ee ee e

Vermillion river, molybdenite at.. .. .. .. .. .. .. . ..

Victoria co., N.S., molybdenite at.. .. cv vt vr v e v e e et ae e e ee eh

o« Out.. molybdenite at.. .. .. .. .. .. .. .. ..
Villemontel tp., molybdenite deposits in.. .. .. .. .. .. ..

w

Walker, Bennett molybdenite found on’ property of

War Eagle mine, molybdenite found i, vv v vv vu ve vn vh cr e b e e e .

Webber, Jolin, mineral rights held by.. .. .. ..

“ es e e ee

"Wells, J. Walter, experiments in tr eatment of molvbdemte e e

o

Willimott, C. W., molybdenite extracted hy..

“c ce

Yarmouth co., N.S., molybdenite at.. .. .. .. .. .. .. v oo .. ..

W. A., 1nforn1at10n from acknowledged.. .. <. .. «v il th v vl ae en s .

molybdenite properties in valley of Gatmeau.. e e e e e
Willow Grouse cl’um, molybdenite i1, .. vt vh it et eh er e e eh e e e e e
Wolframite.. .. .. .. e ee me te e e et te ae e e e ee e e s
Worthington mine, molvbdenlte at e me e e e e e e e th ee ee e e
WUIFETUER. . vr vv ve e es ve ve oo be ee ee me he ae ee e ee e 4

51
51

17
39
32

18
54

739

10

44
32
54
22
56

17




CANADA
DEPARTMENT OF MINES

MINES BRANCH

tHox. W. Tenerenan, Mivister; A. P. Low, LL.D., Depury MINISTER 3
Euveenn Haaner, Pr.D., Duwrecror.

10.

i1.

12.

16.

117.

18.

19

REPORTS, ANb MAPS OF ECONOMIC INTEREST.,

PUBLISHED BY THE

MINES BRANCH

REPORTS. ~

. Mining Conditions of the Klondike, Yukon. Report on—by Eugene Haanel,

PhL.D., 1902.

. Great Landslide at Frank, Alta. Report on—by R. G. McConnell and R. W.

Brock, M.A., 1908.

. Investigation of the different electro-thermic processes for the smelting of

iron ores, and the making of steel, in operation in Furope. Report of
Special Commission—by Eugene Haanel, Ph.D., 1904. (Out of print.)

. Rapport de la Commission nommée pour étudier les divers procédés électro-

thermiques pour 'la réduction des minerais de fer et la fabrication de
Pacier employés en Europe. (Trench Edition), 1805, (Out of print.)

. On the location and examination of magnetic ore deposits by magnetometric

measurements. Kugene Haanel, Ph.D., 1904.

. Limestones, and the Lime Industry of Manitoba. Preliminary Report on—

by J. W. Wells, 1905.

. Clays and Shales of Manitoba: their Industrial Value. Preliminary Report

on—by J. W. Wells, 1905, (Out of print.)

. Hydraulic Cements (Raw Materials) in Manitoba: Manufacture and Uses

. of. Prelininary Report on—by J. W. Wells, 1905.

Mica: its Oceurrence, Exploitation, and Uses—by Fritz Cirkel, M.E., 1905.
(Out of print.)

Asbestos: Its Oceurrence, Exploitation, and Uses—by Iritz Cirkel, M.E.,
1905. (Out of print: see No. 69.)

Zine Resources of - British Columbia and the Conditions affecting their
Exploitation. Report of the Commission appointed to investigate—by
W. R. Ingalls, 1905. .

Experiments made at Sault Ste. Marie, under Government auspices, in the
smelting of Canadian iron ores by the electro-thermic process. Final .
Report ou—by Eugene Haanel, PL.D., 190%.
Mines of the Silver-Cobalt Ores of the Cobalt distrjet: Their Present and
Prospective Output. Report on—by Iugene Haanel, Ph.D., 1907.
Graphite: Its Properties, Occurrence, Refining, and Uses—by Fritz Cirkel,
M.E., 1907. . ‘

Peat and Lignite : Their Manufacture and Uses in Europe—by Erik Nystrsm,
M.E., 1908,

274—45 i . .




20.

21.
22.

- 23,
24.

25.
26.

21.

28.
29.
30.

. 3L,
32.

49.

43,

45.
46.
47.

55.

59.

62.

63.

67.

2 ’

TIron Ore Deposits of Nova Scotia. Report cn (Part I)—by Dr. J. E. Wood-
man, . . .

Summary Report of Mines Branch, 1907-8. ,

Tron Ore Deposits of Thundel Bay and Rainy River districts. Report on—
by F. Hille, M.E.

Tron Ore Deposits along- the Ottawa (Quebec side) and Gatineau rivers.
Repmt on—by Fritz -Cirkel, M.J.

General Report on the Mining and Metallurgical Industues of Canada,
1907-8. .

The Tungsten Ores of Canada. Report on—by Dr. T, L. Walker.

The Mineral Production of Oanada, 1906. Annual Report on—by J. ohn

McLeish, B.A.

The Mineral Production of Canada 1908. Prehmmaly Report on—by John
MecLeish, B.A.

Summary Report of Mines Branch, 1908. d

Chrome Iron Ore Deposits of the Tastern Townships. Monograph. on—by
Fritz Cirkel, M.E. .(Supplementary Section: Experiments with Chro-
mite at Me@ill University—by Dr. J. B. Porter.)

Investigation of the Peat Bogs and Peat Fuel Industry of Canada, 1908.
Bulletin No. 1—by Frik Nystrom, M.E., and A. Anrep, Peat Expert.

Production of Cement in Canada, 1908. Bulletin on—by John MecLeish, B.A.

Investigation of Electric Shaft Furnace, Sweden Report on—by Eugene
THaanel, Ph.D. - ’

Production of Iron and Steel in Canada during the Calendar years 1907 and
1908. Bulletin on—by John McLeish, B.A.

Production of Chromite in Canada during the calendar years 1907 and 1908
Bulletin on—by John MecLeish, B.A.

. Production of Asbestos in Canada during the calendar years 1907 and 1908.

Bulletin on—by John MecLeish, B.A.

Production of Coal, Coke, and Peat in Canada during the calendar years
1907 and 1908. Bulletin on—by John MecLeish, B.A. '

Production of Natural Gas and Petroleum in Canada during the calendar
years 1907 and 1908. DBulletin on—by John McLeish, B.A.

Iron Ore Deposits of Vancouver and Texada islands. Report on—by Einar
Lindeman, M.E.

Report on the Bituminous, or Oil-shales of New Brunswick and Nova Scotia;
also on the Oil-shale Indistry of Scotland—by Dr, R. W. Ells.

. The Mineral Production of Canada, 1907 and 1908. Amnnual Rei)ort on—by

. John MecLeish, B.A.

Ohemlcal Analyses of Special Economic Tmportance made in the Laboratories
of the Department of Mines, 1906-7-8. Report on—by F. G. Wait, M.A.,
F.C.S. (With Appendix on the Commercial Methods and Apparatus for
the Arxialysis of Oil-shales—by H. A. Leverin, Ch.E.)

Mineral Production of Canada, 1909. Preliminary Report on———by John
MecLeish, B.A.

Summary Report of Mines Branch, 1909. .

Tron Ore Deposits of the Bristol "Mine, Pontiac county, Quebec Bulletm,
No. 2—by Einar Lindeman, M.E., and Geo. C. Mackenz1e B. Se,

Schedule of Charges for Chemical Analysm and ‘Assays.

¢




)

68.

69.

1.

79.

80.

82.

. 84,

85.

8s.

89.

90.
99.

93.
102.

108.

83.

100.
104.
110.

111.

3

Recent Advances in the Construction of Electric Furnaces for the Produc-
tion of Pig Tron, Steel, and Zine. Bulletin No. 3—by Dr. Eugene Haanel.
Chrysotile-Asbestos: Its Occurrence, Exploitation, Milling, and Uses. Re-
port on—by Fritz Cirkel, M.E. (Second lidition, enlarged.)
Investigation of the Peat Bogs, and Peat Industry of Canada, 1909-10: to
- which is appended Mr, Alf. Larson’s Paper on Dr. M. Ekenberg’s Wet-
Carbonizing Process: from Teknisk Tidskrift, No. 12, December 26,
1908—translation by Mr. A. Anrep, Jr.; also a translation of Lieut.
Ekelund’s Pamphlet entitled ¢ A Solution of the Peat Problem,” 1909,
describing the Ekelund Process for the Manufacture of Peat Powder,
by Harold A. Leverin, Ch.E. Bulletin No. 4—by A. Anrep, Peat Ex-
pert. (Second Edition, enlarged.) ’ N
Production of Iron and Steel in Canada during the calendar year 1909.
Bulletin on—by John McLeish, B.A.
Production of Coal and Coke in Canada during the calendar year 1909.
Bulletin on—by John MecLeish, B.A. )
Magnetic Concentration Experiments. Bulletin No. 5—by Geo. C. Mac-
kenzie.
Gypsuin Deposits- of the Maritime Provinces of Canada—including the
Magdalen islands. Report on—by W. F. Jennison, M.E.
Production of Cement, Lime, Clay Products, Stone, and other Structural
- Materials during the calendar year 1909. Bulletin on—by John Me-
Leish B.A,
The Mineral Production of Canada, 1909. Annual Report on—by John
MecLeish B.A .
Reprint of Presidential address delivered before the American Peat Society
at Ottawa, July 25, 1910. By Eugene Haanel, Ph.D.
Proceedings of Conference on IExplosives.
Investigation of the Ixplosives Industry in the Dominion of Canada,
1910. Report on—by Capt. Arthur Desborongh. (Second Edition.)
Molybdenum Ores of Canada. Report on—by Dr. T. L. Walker.
Mineral Production of Canada, 1910. Preliminary Report on—by John
MecLeish, B.A.
Mines Branch Summary Report, 1910.

IN THE PRESS.

An investigation of the Coals of Canada with reference to their Economic
Qualities: as conducted at McGill University under the auspices of
the Dominion Government. Report on—by J. B. Porter, E.M., D.Sc.,
and R. J. Durley, Ma.E. _

The Building and Ornamental Stones of Canada. Report on—by Professor
W. A. Parks. .

Catalogue of Publications of Mines Braunch, from 1902 to 1911; contain-
ing Tables of Contents, and List of Maps, etc.

‘Western Portion of Torbrook Iron Ore Deposits, Annapolis county, N. S.
Bulletin No. 7—by Howells Fréchette, M.Sec. )

Diamond Drilling at Point Mamainse, Ont. Bulletin No, 6—by A. C. Lane,
Ph.D., with Introductory by A. W. G, Wilson, Ph.D.



114;
115.
116.
117.

118.

91.

13.

14.

33.

34.
35.
36.

31.

38.

39.

40.

41,

4

Production of Cement, Lime, Clay Products, Stone, and other Structural
materials in Canada, 1910. Bulletin on—by John McTeish, B.A.

Ploduc’clon of Iron and Steel in Canada during the calenda1 year 1910. )
Bulletin on—by John Mecleish, B.A.

Production of Coal and Coke in Canada during the calendar year 1910.
Bulletin on—by John MecLeish, B.A. |

General Summary of the Mineral Produetion in Canada during the ealendar.
vear 1910. DBulletin on—by John MecLeish, B.A.

Mieca: Its Occurrence, Exploitation, and Uses. Report on—by IHugh S.
de Schmid, M.E. ‘

IN PREPARATION.
Coal and Coal Mining in Nova Scotia. Report on—by J. G. 8. Hudson.

MAPS.

. Magnetometric Survey, Vertical Intensity: Calabogie mine, Bagot town-

ship, Renfrew county, Ontario—by E. Nystrom, M.E., 1904,
Magnetometric Survey of the Belmont Iron Mines, Belmont township,
Peterborough county, Ontario—~by B. I. Haanel, B.Sec., 1905.

Magnetometric Survey of the Wilbur mine, ILavant township, Lanark
county, Ontario—by B. F. Haanel, B.Sc., 1905.

. Magnetometric Survey, Vertical Intensity: Iron Ore Deposits at Austln

brook, Bathurst township, Gloucester county, N.B.—by L. Lmdeman,
M.E., 1906,

Magnetometric Survey, Vertical Intensity: Lot 1, Concession VI, Mayo
township, Hastings county, Ontario—by Howells Fréchette, M.Sc., 1909.

Magnetometric Survey, Vertical Intensity: Lots 2 and 3, Concession VI,
Mayo township, Hastings county, Ontario—by Howells TFréchette,
M.Sec., 1909. ’

Magnetometrie Survey, Vertical Intensity: ZLots 10, 11, and 12, Concession
IX, and Lots 11 and 12, Concession VIII, Mayo ’cownbh,lp IIastmns
county, Ontario—by IIowells Fréchette, M.Sc., 1909.

Survey of Mer Bleue Peat Bog, Gloucester townahlp, Carleton county, and
Cumberland township, Russell county, Ontario—by Irik Nystrom,
M.E., and A. Anrep, Peat Expert,

Survey of Alfred Peat Bog, Alfred and Caledonia ’cownshlps, Prescott
county, Ontario—by Erik Nystrom, M.E., and A. Anrvep, Peat Tixpert.

Survey of ‘Welland Peat Bog, Wainfleet and HFHumberstone townships,
Welland county, Ontauo——by ]311k Nystrom, M.Ii., and A. Anrep, Peat
Txpert.

Survey of Newington Peat Bog, Osnabruck, Roxzborough, and Cornwall
townships, Stormont county, Ontario—by Dllk Nystrom, M.E., and A.’
Anrep, Peat Expert.

Survey of Perth Peat Bog, Drummond township, Lanark couity, On’carlo——-
by Erik Nystrom, M.E., and A. Anrep, Peat Expert.

Survey of Victoria Road Peat'Bog, Bexley and Carden townships, Vietoria
county, Ontario—by Erik Nystrém, M.E., and A. Anrep, Peat Iixpert.




“n

48.
49,
50.
51.
. Sketch Map of Bog Iron Ore Deposits, West Arm, Quatsino sound, Van-
53.
54.

57.
60.

61.
64.
65.

© 66.
70.

72.
78.
4.
75.
76.
7.
78. 1
86.
94.
95.
96.
97.
98.
99.
106.

107.

5

Magnetometric Map of Iron Crown claim at Klaanch river, Vancouver
island, B.C.—by Einar Lindeman, M.E.

Magnetometric Map of Western Steel -Iron claim, at Sechart, Vancouver
island, B.C.—by Einar Lindeman, M.E.

Vancouver island, B.C.—by Einar Lindeman, M.E.

Iron Mines, Texada island, B.C.—by E. H. Shepherd, C.E.

couver island, B.C.—by L. Frank.

Iron Ore Occurrences, Ottawa and Pontiac counties, Quebec, 1908—by J.
White, and Fritz Cirkel, M.E.

Iron Ore Occurrences, Argenteuil county, Quebec, 1908—by TF'ritz Cirkel,
M.E.

The Productive Chrome Iron Ore District of Quebec—by Fritz Civkel, M.E.

Magnetometric Survey of the Bristol miine, Pontiac county, Quebec—by
Einar Lindeman, M.E.

Topographical Map of Bristol mine, Pontiac county, Quebec—by Einar
Lindeman, M.T.

Index Map of Nova Scotia: Gypsum—by W. F. Jennison, M.E.

Index Map of New Brunswick: Gypsum—by W. F. Jenuison, M:E.

Map of Magdalen islands: Gypsum—by W. F. Jennison, M.E.

Magnetometriec Survey of Northwest Arm Iron Range, Lake Timagami,
Nipissing district, Ontario—by Einar Lindeman, M.E,

Brunner Peat Bog, Ontario—by A. Anrep, Peat Expert.

Komoka Peat Bog, Ontario— «“ «“

Brockville Peat Bog, Ontario—

Rondeau Peat Bog, Ontario—

Alfred Peat: Bog, Ontario— « “

Alfred Peat Bog, Ontario: Main Ditch profile—by A. Anrep.

Map of Asbestos Region, Province of Quebec, 1910—by Fritz Cirkel, M.E.

Map shiowing general distribution of Serpentine in the Eastern Townships—
by Fritz Cirkel, M.E.

Map showing Cobalt, Gowganda, Shiningtree, and Porcupine districts—

by L. H. Cole, B.Se.

General Map of Canada showing Coal Fields. (Accompanying report No.
83—by Dr. J. B. Porter.)

General Map of Coal Iields of Nova Scotia and New Brunswick. (Accom-
panying Report No. 883—by Dr. J. B. Porter.)

General Map showing Coal Fields in Alberta, Saskatchewan, and Manitoba.
(Accompanying Report No. 83—by Dr. J. B. Porter.) ‘

General Map of Coal Fields in British Columbia. (Accompanying Report
No. 88—by Dr. J. B. Porter.)

Gerieral Map of Coal Field in Yukon Territory. (Accompanying Report
No. 83—by Dr. J. B. Porter.)

Austin Brook Iron Bearing district, Bathurst township, Gloucester county,
N.B.—by E. Lindeman, M.I.

Magnetometric Survey, Vertical Intensity: Austm Brook Iron Bearing
distriect—by E. Lindeman, M.E.

«© &«

« [13




(i

108. Tndex Map showing Tron Bearing Area at Austin Blook——by I. Lmdeman,
M.E.

109. Sections of Diamond Drill Holes in Iron Ore Deposits at Austin Brook——
by E. Lindeman, M.E.

IN THE PRESS.

112. Sketch plan showing Geology of Point Mamainse, Ont.—by Professor A. C.

Lane. .

119-187. Mica: Townships maps, Outario and Quebec——-by Hugh S. de Schmid,
M.IL

188, Mica: Showing location of Prmclpal Mines and Occunences in the Quebee
Mica Area—by Hugh S. de Schmid.

139. Mica: Showing Location of Principal - Mines and Occmrences in the
Ontario Mica Area—by Hugh S. de Schmid.

140, Mica: Showing Distribution of the Principal Miea Oceurrences in the‘
Dominion of Canada—by Hugh S. de Schmid.

141, Torbrook Iron Bearing District, Annapolis county, N. S—-by Howells Fré-
chette, M.Se.

IN PREPARATION.
118. Holland Peat Bog, Ontario—by A. Anrep, Peat Expert.




