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PREFACE

This account of the lead and zinc deposits of Canada 1s based on such
information as was available before the close of 1928. Most of the deposits
mentioned can never be sources of zinc or lead, but the available informa-
tion regarding them is, in many cases, more detailed or more nearly com-
plete than in the case of important sources of the metals. The informa-
tion regarding individual deposits, as herein presented, is, therefore, very
unequal and this is particularly so in the case of the deposits of British
Columbia. In that province there are hundreds of claims on which zinc
and lead minerals occur and to treat them in the same way as the occur-
rences of eastern Canada was not found possible under existing conditions.

vii






Zinc and Lead Deposits of Canada

CHAPTER 1
INTRODUCTION
HISTORICAL SKETCH

Lead has been known from the beginning of history. The use of zine,
on the other hand, is of comparatively recent date. That zine was known
in ancient times is proved by a zinc idol discovered in a prehistoric settle-
ment at Dordosch, Transylvania, and by two bracelets filled with zine
found in the ruins of Cameros, which was destroyed, 500 B.C., but prob-
ably such knowledge was only local. An alloy of zine, brass, was known
to the ancients, but they were unaware that it contained any other metal
besides copper. Aristotle in the fourth century B.C. mentions the prepara-
tion of what was apparently brass under the name of Mossineclan cop-
per, which he describes as being bright and light coloured, not produced
by the addition of tin but by bcing melted with a peculiar earth found on
the shores of the Black sea. There is no evidence, however, of the com-
mon use of brass until the days of the Roman empire. In the time of
Augustus the Romans discovered that by melting copper with a certain
ore, smithsonite, a yellow alloy of a more golden colour than bronze could
be obtained, and from then on brass was regularly used in making Roman
coins.

The Chinese arc credited with having been acquainted with lead as
early as 2000 B.C. and with having used flattened pieces of it as money.
They also used it for debasing more valuable coinage. Pliny, however,
states that lead was discovered by Midas, King of Phrygia in Asia Minor,
a rather legendary monarch who lived over a thousand years B.C. Lead
is mentioned in the Old Testament. After the destruction of the Midian-
ites (Numbers XXXT) Moses commanded the Israelites to purify lead and
other metals by fire. No exact distinction was made between lead and
tin, so it is uncertain which is really meant in some of the ancient writ-
ings. The ancients worked silver-lead ores in Assyria, Chaldea, Phoenicia,
Arabia, Persia, India, China, Tunis, and Algeria. The Phoenicians worked
lead mines in the sixteenth century B.C., in Cyprus and Thasos.

The uses of lead were numerous. Reference has been made to its use
in coins by the Chinese. The Egyptians employed it for glazing pottery,
for making solder, and for making amulets and other articles. The
Phoenicians used it for filling wooden anchors. In India it was used as a
charm and for making weaver’s weights; red lead was used as a cosmetic
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and for medicinal purposes. Lead pipes were used in Asia. Lead was
used in the manufacture of many ancient bronzes. White lead was used
as an ointment by the Egyptians.

In Europe, the mining of lead began at an early date. It is thought
that the Laurium deposits in Greece were worked as early as the Trojan
wars, or about 1200 B.C. During the sixth and fifth centuries B.C. they
were worked on a considerable scale, and to a lesser extent down to the
beginning of the present era. Many uses were made of the metal. The
bronze coins from 500 B.C. to 50 B.C. contain from 3 to 30 per cent of
lead. It was used for making such objects as ornaments, weights, and bul-
lets for slings, and it was also made into pipes. White lead, probably a
mixture of the carbonate and acetate, was manufactured in Rhodes, at
Corinth, and in Lacedomonia for use as an ointment or cosmetic.

In Spain lead and other ores were mined by the Phoenicians or by
the natives with whom they traded. The former also mined or encouraged
the mining of lead in Sardinia and probably also in northern Spain, in
France, and in Sicily. Later, their successors, the Carthaginians, engaged
in mining in these countries. They were in turn succeeded by the Romans,
who mined lead on a large scale in Spain, Sardinia, and Africa. The
Romans used the metal for much the same purposes as the Greeks, in
masonry, in hoops for casks, for buckets, and even kettles, for vases and
coffins. Water-pipes, some with a diameter as much as 30 inches, were
used extensively. After the Roman period mining languished for centuries.

During the Middle Ages, lead ores were mined at many places in
Europe. In France, for the first time since the days of the Romans, lead
mining was resumed during the time of Charlemagne, about 800 A.D.
The Moors operated lead mines in the French Pyrenees and in different
parts of Spain. In Germany, the earliest known lead mine was in the Harz
mountains in the tenth century. In the twelfth century mining at Frei-
berg in Saxony began. In Silesia the production of lead in the thirteenth
century was an important industry. There was a decline after this for a
couple of hundred years, but in the fifteenth and sixteenth centuries, the
properties were reopened and there has been a continuous production ever
since. Zinc and lead ores were mined in Belgium from early times. In
Hungary lead mining was begun at Pribram in the ninth century and at
Mies before the year 1100. In Russia, the lead deposits in the province of
Irkutsk were found in 169i. In Poland large quantities of lead ore were
mined in the sixteenth and seventeenth centuries. The lead deposits of
Sala in Sweden are reported to have been worked as early as the sixth
century and were certainly worked by 1280.

In Great Britain it is possible that some of the deposits of Cardigan-
shire and other counties were worked by the ancient Britons; the Romans,
however, certainly conducted operations on a considerable scale. Waste
and slag heaps, old furnace remains, coins, tools, etc., are found in North
Wales, Northumberland, Durham, Cumberland, Yorkshire, Flintshire,
Somersetshire, and the Isle of Man. With the withdrawal of the Romans,
the industry waned, though several mines in Derbyshire were operated by
the Saxons and Danes before the Norman conquest. The deposits in Car-
diganshire were extensively worked during the reign of Elizabeth. In gen-
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eral, during the sixteenth, seventeenth, and eighteenth centuries lead min-
ing was of great importance in England and large amounts were produced
and exported.

The word zinc appears to have been first used by Basil Valentine in
the fifteenth century, but he does not refer to it especially as a metal nor
does he appear to have been acquainted with its properties. Paracelsus
(1493-1541) mentions it several times and discusses some of its properties.
Agricolla in his “ De Re Metallica,” 1556, describes the metal but makes
no mention of the method of extracting it from its ores. Who first isolated
it as a metal is not known but probably it was first produced in the east.
In the sixteenth and seventeenth centuries zine was imported into Europe
from East India and China.

The production of zinc in Europe on a commercial scale was first
begun in 1740 near Bristol, England. It is stated that the method employed
was Chinese, introduced by Dr. Isaac Lawson who had some years pre-
viously journeyed to China in order to study the process. Towards the
end of the century, Johann Rubberg of Pless, Silesia, visited England,
learned the art, and later returned to his native country to found its zine-
smelting industry. Early in the nineteenth century a Belgium process
resulted from experiments carried out by Abbé Dory, and the first zine
works of Belgium were established about 1809 at Liége. It was not until
about 1820, however, that the industry became well established.

Lead ore was mined in South America before the coming of the Spani-
ards. Articles of lead have been found in the graves of the native Peru-
vians. The silver-lead mines of Peru were worked by the Portuguese, and
after 1630 operations were carried out on a considerable scale. In Bolivia
the silver mines were discovered in 1545 and were worked from then into
the seventeenth century. In Chile lead mining operations began about
the beginning of the eighteenth century.

In North America the earliest lead mining took place in Mexico. 8il-
ver and lead deposits were worked by the Aztees. The Spaniards worked
mines as early as 1520, but the most active period was around 1700.

In the United States lead was mined in a few places before the days
of the Revolution. The extensive Missouri deposits were opened about
1720 and have given a continuous production ever since. The deposits of
the upper Mississippi valley were not developed until near the close of
the eighteenth century. The discovery of the lead and silver ores of the
western states, Utah, Nevada, Montana, Colorado, and Idaho, dates from
the period of 1860 onward.

Zinc ores occur with those of lead in many parts of the United States,
but in the early days of mining they do not seem to have been recognized.
The first reference to them in the Mississippi valley is in 1810. The zine
deposits of New Jersey were discovered in 1820,

The first production of zine in the United States was at the arsenal
at Washington in 1838, the ore being zincite from New Jersey. The pro-
cess, however, did not prove to be a commercial success. The New Jersey
Zinc Company was organized in 1848 with works at Newark where zinc
white was manufactured. In 1860 works at Bethlehem, Pennsylvania,
were erected by the Lehigh Zine Company. In the upper Mississippl
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valley the zinc industry began in 1860 with the erection of works at
Mineral Point and at La Salle, Illinois. In Missouri, the first zinc plant
was erected in 1867 at Potosi and others were built shortly after. The
plants at Joplin were not erected until after 1883.

In Canada the production of lead is much older than that of zine.
Fast and West Kootenay districts have always been the greatest pro-
ducers. As early as the eighteen-twenties, Indians and Hudson’s Bay
Company’s trappers had discovered an outcrop of lead ore on the site
of the present Blue Bell mine on the east shore of Kootenay lake, but
it was not until 1865 that active prospecting for lode deposits began.
In the early nineties the activity of the silver-lead-zine region of the
Slocan reached its culmination and a continuous production has been
maintained down to the present time.

In the early days smelting and refining of Canadian ores was carried
out by lead smelters in the United States. Then followed a period in
which the Hall Mines smelter at Nelson, which is now no longer oper-
ating, and the Canadian Smelting Works at Trail treated the ore from
this region, sending the base bullion for refinement to the United States.
In 1903 electrolytic refining of lead was undertaken for the first time
by the plant at Trail. At this time the chief lead-producing property
was the St. Eugene mine at Moyie. In 1906 this mine and the Canadian
Smelting Works at Trail were taken over by the Consolidated Mining -
and Smelting Company of Canada, Limited. In 1910 the same com-
pany acquired the Sullivan mine at Kimberley, which, in 1914, became
the largest producer of lead in Canada, a position it has maintained to
the present.

The Consolidated Mining and Smelting Company not only treat at
Trail the ores from their own properties, but also maintain there a flota-
tion plant with a capacity of 600 tons per day to treat custom ores from
other properties. In 1926, ores from as many as one hundred properties
in widely separated parts of British Columbia were treated.

In eastern Canada the chief producer of lead at the present time
is the Kingdon mine at Galetta. This was discovered about forty years
ago and some work was done in 1884 and 1885 by James Robertson.
It then lay idle until 1914 when the Robertson estate resumed operations.
It has been a steady producer ever since. The Tetreault zine mine at
Notre-Dame-des-Anges, Quebee, also produces lead concentrates.

The zine industry in Canada has been of comparatively recent
development. Nearly all the silver-lead ores of British Columbia earry
more or less zine, but since its presence was detrimental to the recovery
of the silver and lead in blast furnaces, the ores were heavily penalized
for their zinc content. In 1916, as a result of the demand for zinc dur-
ing the war, the Consolidated Mining and Smelting- Company of Canada
undertook to prepare zinc electrolytically. The process was perfected
and now zinc concentrates from the Sullivan and other properties are
treated at their plant at Trail, British Columbia. At several places old
mill tailings are now being treated by flotation for their zinc content,
as for example at the St. Eugene mine at Moyie and the Whitewater
near Kaslo. In eastern Canada the Tetreault property, discovered in
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1910, maintains a steady production. Other properties such as those at
Calumet island, Quebec, and Long lake, Ontario, have made small ship-
ments of ore, but are idle at present.

USES
Zinc

The most important use of zine is in galvanizing, a process consist-
ing in depositing a thin coat of the metal on iron in order to prevent
rusting. The second most important use is in the manufacture of alloys,
particularly brass. Rolled sheet zinc employed for a variety of pur-
poses, such as roofing, etc., consumes the next largest amount of the
zince produced; the desilverization of lead bullion, castings, and other mis-
cellaneous uses account for the remainder of the consumption.

The alloys of zine are numerous and include: (1) those consisting
of zinc and copper, which form the different types of brass; (2) those of
copper, zinc, and nickel, forming the “ German” or “ nickel silvers”;
(3) those of zinc with tin and other metals, known as the “anti-friction
metals ”’; (4) those of zinc with aluminium for purposes where strength
and lightness are required. Zinc also forms useful alloys with iron and
with silver, and is also added in small quantities to certain alloys such as
some of the bronzes in order to increase their wearing power.

Zine dust, a by-product from the distillation process, is commonly
gold under the name of “ Blue Powder ”. It is used as a reducing agent
in organic chemistry, particularly in the manufacture of aniline dyes,
the preparation of indigo and of hydrogen, and in the distillation indus-
tries. It is also used for the recovery of gold and silver from cyanide
solution.

The most important compound of zinec is zinc oxide, largely used
as a pigment under the name zinec white. It serves as a substitute for
white lead. Considerable quantities are also used in the rubber manu-
facturing industry.

Lithopone, consisting of a mixture of zine sulphide and barium sul-
phate, is used as a pigment, and as a filler for rubber goods, linoleum,
enamel paints, and table oileloth,

Zinc is also used in the form of numerous salts such as the chloride,
used as a wood preservative, and the sulphate employed in medicine
and in dye and glue manufacture.

Lead

Lead, like zine, is used in the form of the metal, as alloys with other
metals, and in compounds. The metal is used extensively as sheeting
and as piping for water and corrosive solutions. Sheet lead is used as
plates for storage batteries, as a protective covering for eleetric cables,
and as a lining for sinks, acid chambers, and vats for chemical manu-
facturing processes, ete.

" Lead is used in a large number of alloys. Those of most importance
jnclude type metal, bearing metal, shot, solders, casting metals, certain
brasses, and fusible alloys used for the protection of electrical apparatus
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and in automatic sprinklers for protecting buildings against fire. These
alloys have a considerable range in composition. The presence of tin in
lead alloys has the effect of hardening the lead without increasing its
brittleness or altering its malleability. The presence of antimony imparts
hardness, but renders the product brittle, so that where the content
exceeds 24 per cent, a third metal, commonly tin, is used to counteract
this effect. Battery plates commonly contain 94 per cent lead and 6
per cent antimony; engraving plates 60 per cent lead and 40 per cent
antimony with usually a little tin; type metal 82 per cent lead, 15 per
cent antimony, and 3 per cent tin; and bullets 6 per cent antimony with
small amounts of arsenic. Bearing metals consist of lead and antimony
with or without the addition of copper, tin, or zine. Solder is commonly
an alloy of tin and lead, but sometimes other metals are added. Besides
solder, lead-tin alloys are used for pewter, toys, and organ pipes. Fusible
alloys for electric circuits and automatic sprinklers are composed of
lead, tin, cadmium, and bismuth in various proportions. The presence
of these other metals with lead lowers the melting point below the boil-
ing point of water.

The chief uses of lead compounds are for the manufacture of pig-
ments, of which the most important is white lead, with red lead rank-
ing second. Others include lead chromes, orange lead, and several of
minor importance.

White lead is a basic lead carbonate 2(PbCO3)Pb(OH),. It is
used either alone or mixed with zinc oxide and barites. Red lead (PbsO4)
is used for painting structural steel, as a pipe-joint cement, and in making
glass. Litharge (PbO) is used in assaying as a flux, in rubber manufacture,
and in making glass. The carbonate, acetate, and other compounds of
lead are used in medicine.

The use of lead has steadily increased during the past few years. The
manufacture of storage batteries for automobiles has been the main factor
causing this increase, and greater demands have also been made by the
cable business, the building industry, and the paint trade.

MINERALS

Neither zine nor lead is mined as the metal, since both oxidize and
also combine with other substances common in the earth’s crust. Both
oceur in a large number of minerals which are listed in the succeeding chap-
ter, but the important ores are few. Of the lead ores the three most import-
ant are galena, cerussite, and anglesite. Galena is lead sulphide, contain-
ing 86-6 per cent lead and 13-4 sulphur. In many cases it bears silver
and is commonly mined for its content of that metal. It is much the
most important ore of lead. Cerussite, also known as white lead ore or
carbonate ore, contains 77-5 per cent lead and 22-5 per cent carbon dioxide
and oxygen. It is formed by carbonated waters acting on galena and other
lead compounds. Anglesite is the sulphate of lead. It contains 68-31 per
cent lead and is formed by the oxidation of galena.

The chief zinc minerals are sphalerite, smithsonite, calamine, frank-
linite, zincite, and willemite. Sphalerite, which is the most important, is
also known as blende, and when it contains a considerable impurity of
iron, as black jack. Its composition is zinc sulphide, containing 67 per



7

cent zine and 33 per cent sulphur. Smithsonite is zinc carbonate and con-
tains 519 per cent zine. It is formed by the action of carbonated waters
on other zinc minerals. Calamine is hydrated zine silicate and contains
54-2 per cent zinc. Franklinite is an oxide of iron, manganese, and zine
and contains from 16 to 20 per ecent zine. Zincite is zinc oxide containing
80-3 per cent zinc. Willemite is zinc silicate containing 58-5 per cent
zinc.
PRICES

Zine

The price of zinc during the past fifteen years has varied from
5 cents a pound to over 21 cents a pound. It reached a peak in 1915 owing
to the great demand for war materials, the average price for June of that
year being 20-038 cents with an average price for the year of 13-054 cents.
In succeeding years, the price fluctuated greatly depending on the supply
and demand and reached its lowest level in 1921 when the average price
was 4-655 cents a pound. From 1923 to 1928 it averaged over 6 cents.

Lead

From 1900 to 1913 the price of lead varied from 3-5 cents a pound
to 6-35, the average of the period being 4-55 per pound. With the war
came a new demand for lead along with other metals. A high was reached
in 1917, when the average price at Montreal for June was 14-62 cents,
with an average for the year of 11-137 cents. In succeeding years the
price fluctuated greatly, reaching a low during the period of industrial
depression in 1921, when the average price at Montreal for the year was
5-81 cents.

PRODUCTION

Within recent years Canada has taken an important place among the
world’s producers of zinc and lead. In 1927 it ranked fourth as a lead
producer, being exceeded by United States, Mexico, and Australia; and
sixth as a zinc producer, being exceeded by United States, Belgium, Upper
Silesia, Germany, and France. This increased production of the two metals
is largely due to the Consolidated Mining and Smelting Company of Can-
ada which perfected at its smelter at Trail a process for treating the com-
plex zinc-lead ores of its Sullivan property at Kimberley, and which also
provided a custom mill that has enabled a large number of smaller proper-
ties of the Slocan and other mining districts of British Columbia to get
their ores treated. The silver-lead ores of Mayo distriet, Yukon, supply
the remainder of the lead production of western Canada outside of British
Columbia. In eastern Canada the Kingdon mine at Galetta, Ontario, has
maintained a steady production of lead since 1914; at the lower levels
zinc ore also occurs; zinc concentrates are separated and stored until a
sufficient supply is obtained to make an export shipment. Small quantities
of lead are recovered from the silver-lead-bismuth bullion exported by the
Ontario smelters that handle the ores of Cobalt region. The Tetreault
mine at Notre-Dame-des-Anges, Quebee, is a source of zinc and some lead.

Statistics for the production of zinc and lead in Canada are given in
Chapter VII.



CHAPTER 1I
MINERALOGY OF ZINC AND LEAD
ZINC

GENERAL

There are very few primary zinc ore minerals. By far the most import-
ant is the sulphide, sphalerite or zinc blende. It is almost always present
in greater or lesser amounts in sulphide ores the world over and occurs
in deposits ranging in origin from those formed under conditions of high
temperature to those formed practically at the surface. Wurtzite, which
has the same composition but which crystallizes in the hexagonal system,
is rare and its primary origin is doubtful. The oxides zincite and frank-
linite, the silicates willemite and troostite, with several rarer silicate varie-
ties, are confined practically entirely to the deposits at Franklin Furnace,
New Jersey. Gahnite, or zine spinel, in some cases is present in deposits
formed under conditions of high temperature, but is of no economic
importance.

The common secondary ore minerals formed by the oxidation of
primary ones by the action of surface solutions include: smithsonite, the
carbonate; calamine, the silicate; and hydrozincite, an hydrated zinc car-
bonate. Willemite is also probably formed during oxidation. Various
other arsenates, vanadates, sulphates, and carbonates are less common.

SOLUBILITIES OF ZINC COMPOUNDS

The solubilities of four zine salts as determined by Kohlraush are
given below. The upper number in each column represents the number of
grammes of the anhydrous salt held in solution in a litre of water at a
temperature of 18 degrees C.; the lower number shows the molar solu-
bility or the number of mols? contained in a litre of the saturated solution.

Table of Solubility

Zine Salts
ZnS0, ZnCl, ZnCO; ‘ Zn (NO3s)s
531-2 2-039 0-04? 1-178
3-1 9.2 *0-0003? 4.7
Lead Salts
PbSO, PbCl, FbCO: l Pb (NO3)2
0-041 149 0-001 516-6
0-00013 0-05 0-00003 14

*R. C. Wells gives 0-00017 (U.S. Geol. Surv., Bull. 540, p. 107).

IThe number of mols is the weight, in grammes, of dissolved salt, divided by the molecular weight of the salt.
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This table shows how readily zine sulphate, chloride, and nitrate are
soluble; the carbonate is more soluble than the carbonate of lead. A litre
of pure water dissolves at ordinary temperature and pressure 0-0000706
mol of freshly precipitated zinc sulphide. The solution of zine sulphide is,
however, slow, and much less important than as zinc sulphate. The latter
may form from the sulphide by the action of sulphurie acid produced
by the oxidation of pyrite or other iron sulphides and is more readily formed
in the presence of ferric sulphate. Where pyrite is not present in deposits,
zinc blende oxidizes more slowly. The chloride of zinc is even more soluble
than the sulphate and its solid phase is not known in ore deposits.

The tendency of sphalerite to oxidize in the presence of pyrite, and
the solubility of the resulting ferric sulphate explains why zine blende is
commonly leached out at the surface of sulphide deposits, whereas the
galena or lead sulphide remains either only slightly affected or oxidized to
anglesite and cerussite.

CLASSIFICATION OF ZINC MINERALS
I. Native element '
Zine (?)
II. Sulphides
Sphalerite (including varieties, marmatite and pribramite), guadalcazarite,
wurtzite
I1I. Sulpho-salts
None
IV. Haloids
Zinc iodide (?); zinc bromide (?)
V. Oxides
Zinecite, gahnite, automolite, dysluite, kreittonite, franklinite, hetaerolite
VI. Oxygen salts
(1) Carbonates
Smithsonite, monheimite, hydrozincite, aurichalcite
(2) Silicates
Willemite, troostite, calamine, clinohedrite, hardystonite, leuco-
phoenicite, reepperite, jeffersonite, schefferite
(3) Niobates, tantalates
None
(4) Phosphates, vanadates
Hopeite, tarbuttite, descloizite, adamite
(5) Borates, uranates
Sussexite
(6) Sulphates, chromates, tellurates
Zinkosite, goslarite
(7) Tungstates and molybdates
None
VII. Salts of organic acids ’
None

CHARACTER AND OCCURRENCE OF ZINC MINERALS

Zinc. Zinc in the form of hexagonal prisms with tapering pyramids,
strongly striated horizontally, has been prepared artificially. Native zine
has been reported from near Melbourne, Australia; from northeastern
Alabama and with sphalerite from Shasta county, California. Its exist-
ence in each case, however, needs confirmation.

Sphalerite. Sphalerite (ZnS) is much the most abundant zinc mineral
and is very widespread. It is commonly known as zine blende or simply

96752—2
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blende and its dark-coloured variety is frequently referred to as black jack.
It crystallizes in the tetrahedral group of the isometric system and in many
cases occurs as tetrahedrons. It is, however, more commonly massive,
cleavable, or coarse to fine granular and compact. The cleavage is dodeca-
hedral and highly perfect. The hardness varies from 3-5 to 4 and the
specifie gravity from 3-9 to 4-1. The lustre is resinous to adamantine and
the streak brown to white. The colour shows a great range, from almost
colourless through shades of light and honey yellow to dark brown and
black.

Sphalerite is formed under a wide range of conditions. Iarge masses
oceur as contact metamorphic deposits and in veins formed at great or
moderate depths. It also forms deposits precipitated from cold solutions
in regions remote from igneous rocks.

Marmatite is a variety of zinc blende containing 10 per cent or more
of iron. It is commonly dense, massive, varying in colour from dark brown
to black. The zinc ore of the Sullivan and some other important properties
of Canada consists of this variety. The presence of iron is a detriment
to the ore and long presented metallurgical difficulties.

Pribramite is a green or yellow variety containing ecadmium. The
amount of the latter is not known to exceed 5 per cent.

Guadalcazarite. Guadalcazarite (Hg, Zn)S is a sulphide of mercury,
but containing zinc up to 4 per cent. It occurs massive with cinnabar,
barite, and quartz at Guadalcazar, Mexico.

Wurtsite. Wurtzite (ZnS) has the same composition as sphalerite,
but when ecrystallized forms hemimorphic hexagonal crystals. It is brown-
ish black and has a specific gravity of 3-98. When sphalerite is heated
to about 1100 degrees and cooled to 100 degrees inside of two hours, micro-
scopic examination shows that it is completely transformed into wurtzite.
Of the two minerals, sphalerite is stable below 1020 degrees and wurtzite
is stable above 1020 degrees.

Zinc Iodide-Zinc Bromide. Iodine and bromine are stated by Mentzel
to occur with a cadmium-bearing zinc in Silesia and on that account it is
inferred that iodide and bromide of zine exist in nature, though they have
not yet been distinguished.

Zincite. Zincite (ZnO) or red oxide of zinc, is a deep red or orange-
yellow mineral with a hardness of 4 to 4-5 and a specific gravity of 5-43
to 5-7. Its crystallization form is hexagonal-hemimorphie, but natural
crystals are rare, the usual form being foliated, massive, or in coarse
particles and grains. It is associated with willemite and franklinite at
Franklin Furnace, New Jersey, and at Sterling Hill near Ogdensburg, New
Jersey. It is a primary mineral, occurring in vein-like masses, formed
under conditions of high temperature.

Gahnite. Gahnite (ZnAls0,) or zinc-spinel is a primary mineral
formed under conditions of high temperature, but is of no economic import-
ance. It is commonly dark green and its crystal habit is octahedral, in
many cases with faces striated. It has been reported from Renfrew county,
Ontario, as dark green crystals lining cavities in hair brown corundum.
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Automolite (ZnAly04), or zinc gahnite, contains sometimes a little iron;
dysluite (Zn, Fe, Mn)O. (Al, Fe) 203, and kreittonite. ( (Zn, Fe, Mg)O.
(Al, Fe) 503), are varieties of gahnite.

Franklinite. Franklinite (Fe, Zn, Mn)O. (Fe, Mn)30g3, the oxide
of iron, zine, and manganese, is an iron-black mineral with a hardness of
5:5 to 6-5 and specific gravity of 5-07 to 5-22. It crystallizes in the
isometric system, commonly as octahedrons, and also cccurs massive and
granular. It occurs abundantly at Mine Hill, Franklin Furnace, New
Jersey, with willemite and zincite in granular limestone and at Sterling Hill,
2 miles distant, associated with willemite. It has been reported in Ontario
in Hastings county from Tenney’s farm, 2 miles from Madoc village.

Hetwrolite. (ZnO. Mny,O3H,0) occurs as radiated fibrous coatings
with botryoidal surface. Its colour is dark brown. It is intimately
associated with chalcophanite at the Passaic zinc deposit of Sterling Hill,
New Jersey. It is not known elsewhere.

Smithsonite. Smithsonite (ZnCOgz), the carbonate of zine, is rhom-
bohedral in crystallization. It is rarely well crystallized but more often
occurs uniform, botryoidal or stalactitic, and in crystalline encrustations.
Its colour varies from white, grey, greenish, brownish white to green, blue,
and brown. Smithsonite is commonly formed in the oxidized zones of
zine-bearing veins, and is most abundant in deposits that occur in lime-
stone. It is commonly precipitated where zinc sulphate waters attack
limestone. Calcium sulphate is formed at the same time, but is more
soluble and either goes in solution or is deposited with the smithsonite
as gypsum. Smithsonite produced in this manner forms valuable second-
ary zinc deposits in limestone wall-rock surrounding partly oxidized lead
ore, as at Tintic, Utah; Leadville, Colorado; and in other districts.

Monheimite. Monheimite (Zn,Fe)COgz, the zinc-iron carbonate,
is also a secondary mineral formed in the same manner as smithsonite
and commonly associated with it in limestone. It is usually yellowish
brown and rarely well crystallized. It is common at Leadville, Coln-
rado; Tintic, Utah; and Kelly, New Mexico; and in the F.M.D. mine in
Jefferson county, Colorado, with secondary pyrite it coats fractures in
an amphibolite schist.

Hydrozincite. Hydrozincite (ZnCOs.2Zn(0H),), the hydrous form
of smithsonite, occurs as thin white coatings on smithsonite near the sur-
face. It is always secondary.

Aurichalcite.  Aurichaleite (2(Zn,Cu)CO3.3(Zn,Cu) (OH),), a
basic carbonate of zinc and copper, is a pale green to sky-blue mineral
occurring as drusy encrustations, commonly in the form of rosettes and
fan-like groups of pearly lustre. It is always secondary, being deposited
by cold descending solutions.

Willemite. Willemite (ZnsSiO,) crystallizes in hexagonal prisms
and also occurs massive and in disseminated grains. Its colour varies
from white and greenish yellow to apple green, flesh-red, and yellowish
brown, often dark brown when impure. Its streak is uncoloured, its
hardness is 5-5, and specific gravity 3-89 to 4-18. It is abundant in the

967522}
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primary ores of Franklin Furnace, New Jersey. It has rarely been
reported as a secondary mineral. It occurs as such, however, at Morenci,
Arizona, and at Tres Hermanas, New Mexico, it is found in considerable
guantities formed apparently from sphalerite by oxidation.

Troostite. ‘Troostite is a variety of willemite in which manganese
replaces a part of the zine. It occurs at Franklin Furnace in large reddish
crystals.

Calamine. Calamine (Zny HySi0j5), the hydrated zinc silicate, is
much more abundant than willemite. It is commonly associated with
smithsonite in the oxidized zones of zinc deposits. It is not known to
occur as a primary mineral deposited from hot solutions. Calamine is
a white mineral, in some cases with a bluish or greenish shade, in others
yellowish to brown. It crystallizes in the orthorhombic system, the crys-
tals usually implanted, showing one extremity only. Its hardness is 4-5
to 5 and specific gravity 3-40 to 3-50. Its lustre is vitreous, and its
streak white. Calamine occurs in the oxidized zones of many of the
sulphate deposits of the western United States. It has been reported in
small quantities at the Skyline claim in Ainsworth district, British Col-
umbia, and at the Hudson Bay mine, Sheep creek, in Nelson mining
division.

Clinohedrite. Clinohedrite (Hy Ca Zn SiO4) crystallizes in the
monoclinic system. It forms complex crystals and also occurs massive
and granular. It is white to pale amethystine and is found associated
with garnet, willemite, and hancockite in the Parker shaft at Franklin
Furnace, New Jersey.

Hardystonite. Hardystonite (Cas Zn Sis07) crystallizes in the
tetragonal system. It is commonly massive, granular, and coarse col-
umnar. Its only known occurrence is near the Parker shaft, Franklin
Furnace, New Jersey.

Leucopheenicite. Leucopheenicite (Hs(Mn, Zn, Ca),; SizO4) occurs
as grains and minute crystals of a purplish red colour at the Parker shaft,
Franklin Furnace, New Jersey.

Reepperite. Reepperite ( (Fe, Mn, Zn, Mg),SiO4) is a zinc-bearing
variety of tephroite. It is a flesh-red to ash-grey mineral found at Ster-
ling Hill and Franklin Furnace, New Jersey.

Jeffersonite. Jeffersonite ( (Ca, Mg) (Fe, Mn, Zn) (8i03) 5) is a
zine-bearing monoclinic pyroxene oceurring as well-formed dull erystals
and also massive granular. Tts colour is dark green to black. Tt occurs
in large crystals at Sterling Hill, New Jersey, whereas at Franklin Fur-
nace it is more commonly massive. It is very abundant at these places
wherever granite intrusions are found in the ore-bodies, both in the granite
and the limestone or ore,

Schefferite. Zinc schefferite is a term applied to a coarse granular
or foliated variety, having the same formula for its composition as jef-
fersonite. It is white to light brown and resembles orthoclase, owing to
its perfect basal parting. 1t is intimately associated with franklinite
and willemite in ore from Parker shaft, Franklin Furnace, New Jersey.
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Hopeite. Hopeite, a zinc phosphate with the composition 3ZnO,
P.0;, 4H,0, is rare. It is orthorhombic in erystallization. It occurs most
abundantly at Broken Hill, northwestern Rhodesia, where it is found in a
cave in an outcrop of ore. In the cave are large amounts of bone breccia
and the bright, colourless, transparent crystals of hopeite are found in asso-
ciation with calamine and vanadinite coating bones and inside teeth and
bones. It was doubtless formed by the reaction of phosphoric acid with
a soluble zinc salt. Parahopeite has the same chemical composition, but
is triclinie. 1

Tarbuttite. Tarbuttite (4Zn0, P»Oj;, Hs0,) is another phosphate
found at the Broken Hill mines in Rhodesia. It is quite abundant at
this locality and large, well-crystallized speciments are common. The
material varies greatly in appearance. The most distinetly erystallized
material occurs as an encrustation on masses of cellular or stalaetitic
limestone and is in many cases associated with descloizite and pyro-
morphite. The crystals of tarbuttite are in some cases perfectly colour-
less and transparent, but more usually they are pale shades of yellow,
brown, red, or green, with varying degrees of transparency. As a rule the
crystals arc thickly clustered together, but some occur singly on the
matrix or attached to pyromorphite crystals. The crystals are triclinié,
with parallel faces. They invariably tend to grow in sheaf-like aggre-
gates. The mineral shows one perfect cleavage and the lustre on this
surface is distinetly pearly. The hardness is 3-75 and the specifie gravity
4-12 to 4-15. It results from the action of phosphate solutions on the
earlier formed secondary minerals in the upper oxidized deposit of ore.
Pseudomorphs of tarbuttite after calamine, descloizite, and smithsonite
oceur.

Desclozite. Descloizite ( (Pb,Zn),V,0g.(Pb,Zn) (OH).), a vana-
date of zinc and lead, is a cherry-red and brownish red to light or
dark brown, or black mineral. It occurs in small crystals, is in many
cases drusy and also massive, or fibrous radiated with mammillary sur-
face. The mineral is brittle and has no cleavage. At Broken Hill,
Rhodesia, it occurs in large quantities, usually associated with tarbuttite.

Adamite.  Adamite (Zng AssOg.Zn (OH),), an hydrated zinc
arsenate, is a honey-yellow, violet, red, green, or colourless mineral, océur-
ring as small crystals in many cases grouped in crusts and granular aggre-
gations. It is a rare mineral of secondary origin. It occurs at the ancient

zinc mines of Laurium, Greece, at Cap Garonne, France, and at Chafi-
arcillo, Chile.

_ Sussexite. Sussexite (H(Mn, Mg, Zn) BO3) is a white, silky, fibrous
mineral of secondary origin found at Franklin Furnace.

Z;'nkosite. Zinkosite (ZnSO4) is reported as occurring at a mine in
the Sierra Almagrera, Spain.

_ Goslarite. Goslarite (ZnSO,4.7H,0) occurs on the walls of some
mine workings as a filiform or moss-like efflorescence. It is formed by the

decomposition of sphalerite. Owing to its solubility it is comparatively
rare in most districts.
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LEAD

GENERAL

Lead-bearing minerals are much more numerous than those that
contain zine, but like the zinc minerals, comparatively few may be con-
sidered as ores. Of the primary minerals, the sulphide, galena, is by far
the most common; others such as bournonite, jamesonite, and a great
number of other lead sulphantimonides, are of little economic importance.

The secondary ore minerals are much more numerous than the
primary ones. The oxides, massicot, minium, and plattnerite, and the
chlorides and oxychlorides, which include a number of mineral species,
are comparatively rare and of little importance. The carbonate, cerus-
site, and the sulphate, anglesite, are, however, important ores. Certain
hydrous basic sulphates of lead with iron and copper are fairly common,
but are never sufficiently abundant to produce ores. They include beaver-
ite, linarite, and plumbojarosite.

Certain other minerals are locally of sufficient abundance to be con-
sidered ores. Of these may be mentioned pyromorphite ( (Pb,Cl)Pby
(PO4)3), mimetite, a corresponding arsenate, and vanadinite, a corre-
sponding vanadate; also wulfenite (Pb Mo Oy), crocoite (PbCrO,),
and stolzite (PbWO,), all of secondary origin.

A number of silicates of lead with other oxy-salts occur at the Frank-
lin Furnace deposits, but they are only sparingly developed.

SOLUBILITIES OF LEAD COMPOUNDS

The table on page 8 gives the solubilities of four lead compounds as
determined by Kohlrausch. It shows how slightly soluble lead is as com-
pared with zine. All lead salts are difficultly soluble, particularly the
carbonate. The sulphate is slightly soluble and the chloride more so and
it is as the latter that a certain amount of transportation of lead in solu-
tion may be effected.

Freshly precipitated lead sulphide is dissolved sparingly in cold water,
its solubility being 0-0000036 mol in a litre. In dilute sulphurie acid galena
is slightly attacked, especially when ferrie sulphate is also present. The
first change is to anglesite, PbS04. Cerussite in turn forms from anglesite
and once formed is exceedingly stable. Where, however, free sulphuric acid
or ferric sulphate or chloride are present it may be put into solution, and
a whole series of basic lead iron sulphates may be developed.

CLASSIFICATION OF LEAD MINERALS

I. Native element

Lead

II. Sulphides, selenides, tellurides, arsenides, antimonides
Galena, cuproplumbite, alisonite, altaite, clausthalite, naumanite, lehrbach-
ite, zorgite

ITI. Sulpho-salts
Zinkerite, sartorite, andorite, galenobismutite, schirmerite, jamesonite,
dufrenoysite, cosalite, kobellite, brongniardite, semseyite, schapbachite,
freieslebenite, diaphorite, breulangerite, embrithite, plumbostite, bournon-
ite, aikinite, lillianite, guitermanite, jordanite, meneghinite, geocronite,
beegerite, kilbrickenite, epiboulangerite, franckeite, cylindrite
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CLASSIFICATION OF LEAD MINERALS—Continued

IV. Haloids
Cotunnite, percylite, matlockite, mendipite, laurionite, fiedlerite, penficld-
ite, daviesite, schwartzembergite

V. Oxides
Massicot, minium, plattnerite

VI. Oxygen salts

(1) Carbonates
Cerussite, hydrocerussite, phosgenite

(2) Silicates
Barysilite, ganomalite, hyalotekite, roeblingite, kentrolite, melano-
tekite, nasonite

(3) Niobates and tantalates
None

(4) Phosphates, arsenates, vanadates, antimonates
Pyromorphite, mimetite, vanadinite, endlichite, bindheimite, nadorite,
ecdemite, ochrolite, bayldonite

(5) Borates, uranates
None

(6) Sulphates, chromates
Anglesite, crocoite, pheenicite, vauquelinite, hinsdalite, leadhillite,
plumbojarosite, lanarkite, caledonite, linarite, corkite, beaverite

(7) Tungstates and molybdates
Wulfenite, stolzite, raspite

(8) Salts of organic acids
None

CHARACTER AND OCCURRENCE OF LEAD MINERALS

Lead. Native lead is rare, but it has been reported from a number
of localities. The only listed Canadian occurrence 1s from near Dog lake,
Thunder Bay district, Ontario, where it occurs in thin strings in quartz.
It erystallizes in the isometrie system, but crystals are rare.

Galena. Galena is the common ore of lead. It is one of the most
abundant of the sulphides and one of the easiest to recognize. Its most
distinctive features are its lead-grey colour, its cubie cleavage, and its
high specific gravity 7-4 to 7-6. Its hardness is 2-5 to 2-75. It commonly
occurs in masses showing cubic cleavage and either coarse or fine; it is
occasionally fibrous or plumose. In some camps, as for example the Slocan
region of British Columbia, gneissic varieties are common, the banded
structure being produced apparently by slight deformation of the ore.

Galena is lead sulphide, PbS, but it commonly contains silver and in
some cases selenium, zine, cadmium, antimony, bismuth, copper, and man-
ganese as sulphides, and also in some cases native silver and gold. Argenti-
ferous galena may contain from a few thousandths of one per cent of silver
to one per cent and more and is often mined as an ore of silver.

Galena is formed under a great variety of natural conditions, ocecurring
in deposits formed under conditions of high temperature to those formed
near the surface under conditions of low temperature. Owing to its relative
insolubility it is stable in the oxidized zone, remaining as float or in out-
crops of veins when all the zinc blende that originally accompanied it has
been leached away. It has been found in the sluice boxes of placer mines,
has been ploughed up in the fields of the southwestern Wisconsin zinc
deposits and in the outerops of ore veins at various mining camps.
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Secondary galena has been described from a number of camps, but
there is little evidence that it has formed in any considerable amounts in
lode ores. In the zinc-lead region of Mississippi valley there is, however,
considerable evidence that lead has been transported in cold carbonated
solutions and later precipitated as galena. It is possible that the galena in
the calcite veins of eastern Ontario may have had a similar origin.

The other lead-bearing sulphides, selenides, etc., are rare and do not
form ores of lead. No Canadian occurrences are listed.

Jamesonite. Of the numerous sulpho-salts in which lead occurs none
is of economic importance. Three of them, jamesonite, bournonite, and
meneghinite have been reported in Canada. Jamesonite (2PbS, Sb,S;) is
a steel-grey to dark-lead-grey mineral with a hardness of 2 to 3 and
specific gravity of 5:5 to 6. It has a metallic lustre and greyish black
streak. Tt crystallizes in the orthorhombic system in acicular crystals and
also occurs in compact masses or fibrous masses. It is a primary mineral.
At Zimapan, Mexico, it occurs in considerable abundance with albite,
pyrrhotite; and sphalerite in a deposit that has replaced limestone at con-
siderable depths. In Star canyon, Humboldt county, Nevada, argentiferous
jamesonite oceurs in quartz with galena and tetrahedrite. It is reported
from British Columbia from Spillimacheen river, Golden mining division;
from some claims at the head of Kettle river, Greenwood mining division;
with silver-lead ores at Silver Bell mine, Omineca mining division; and at
Reco mine, Slocan district. Tt is stated to occur near Fredericton, New
Brunswick, and at two localities in Frontenac county, Ontario.

Bournonite. Bournonite ((Pb, Cus)3SboSg) is a steel-grey to black
orthorhombic mineral in appearance much resembling tetrahedrite. It is
a primary mineral associated with tetrahedrite in some veins in Brad-
shaw mountains, Arizona. It occurs in eastern Ontario with quartz at
Madoe and at Marmora in Hastings county, at Darling in Lanark
county, and with pyrite and dolomite in Bagot, Renfrew county.

Meneghinite. Meneghinite (4PbS.Sb,S;) is a blackish lead-grey
mineral. It occurs in slender prismatic crystals of the orthorhombic
system and also is found massive. It occurs with quartz and dolomite in
Barrie township, Frontenac county, Ontario, and at Marmora, Hastings
county.

Cotunnite. Cotunnite (PbCl,) is a white or yellowish mineral
occurring in acicular orthorhombic crystals and in semierystalline masses.
It is soft and has a specific gravity of 5-24. It is rare, occurring in the
crater of Vesuvius, and a lead chloride, probably cotunnite, has been
found replacing chalcocite at Grand Gulch, Arizona. The other chlor-
ides and oxychlorides of lead are also of rare occurrence.

Massicot. Massicot (PbO), the yellow lead oxide, is comparatively
rare. It occurs as an oxidation product of galena and other lead com-
pounds. It is found with cerussite in some oxidized lead ores in the Coeur
d’Alene district, Idaho. In Mexico between Monterey and Ceralvo it has
accumulated in considerable amounts in gravels along the streams.
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Mindumn. Minium, or red lead (PbgOy), has a vivid red colour
mixed with yellow and has an orange-yellow streak. It occurs as a com-
paratively rare oxidation product of lead ores.

Plattnerite. Plattnerite (PbOs) is another rare mineral found in the
oxidized zones of some lead deposits. It is iron-black with a chestnut-
brown streak. It occurs at the “ As You Like” mine, Mullan, Coeur
d'Alene distriet, Idaho, with pyromorphite and limonite, and at Lead-
hills and Wanlockhead, Scotland.,

Cerussite. Cerussite (PbCOjz) is, after galena, the most important
ore of lead. It is unknown as a primary mineral, but is a very common
secondary product, particulary after galena. It occurs in many cases in
the form of a heavy sand, called by miners, “ sand carbonate.” Cerus-
site erystallizes in simple orthorhombic crystals in many cases tabular,
prismatic, or pyramidal. Twinned forms often repeated, yielding six-
rayed stellate groups, are common. Hardness is 3 to 3-5 and specific
gravity 6-46 to 6-574. The colour is white, grey, greyish black, in some
cases tinged blue or green. The lustre is adamantine to vitreous, pearly
or resinous, and is in some cases submetallic. Cerussite is most com-
monly found in deposits where the country rock is limestone. In many
cases the carbonate replaces galena. Commonly lead sulphate may form
intermediately between the sulphide and carbonate. The oxidation of
siderite may supply carbonate for the formation of cerussite. Owing to
its low solubility, lead carbonate is comparatively stable.

Phosgenite. Phosgenite (PbCOs PbCly) is a rare, white, grey, to
vellow mineral of secondary origin. It is tetragonal in crystallization
forming prismatic crystals. It is rather sectile, has a hardness of 2:75
to 3; a specific gravity of 6-0 to 6-3, and an adamantine lustre.

Silicates. Silicates of lead are rare. They are found sparingly, how-
ever, in the two unique deposits of contact-metamorphic origin at Lang-
ban, Sweden, and at Franklin Furnace, New Jersey. At the former local-
ity ganomalite (PbgSisO;(Ca,Mn),Si0,), hyalotekite ( (Pb,Ba,Ca),B,
(Si03)12). kentrolite (3Pb0O. 2Mn,0,8i05), and melanotekite (3 PbO.
2 Fe.04.3 Si0Os), occur; at the latter roeblingite (5 H,CaSi0,).2Ca,
Pb,S0O4) ) and nasonite (Pby (PbCl)3Cay (Si504)3) are found. Barysilite
(Pby Siy Of) is present at the Harstig mine, Pajsberg, Sweden,

Pyromorphite. Pyromorphite ((PbCl)Pby(POyg)s), or green lead ore,
is the main metallic phosphate. Its crystallization is hexagonal pyra-
midal; it occurs in prismatic crystals, many barrel-shaped and many in
branching groups of prismatic crystals in nearly parallel position tapering
down to a slender point. It also occurs globular, uniform, botryoidal, and
sometimes fibrous or granular. Its hardness is 3-5 to 4; its specific gravity
6-5 to 7-1. Its colour is green, yellow, and brown of different shades, in
some cases greyish white to milk-white. It is distinguished by its hexa-
gonal form, its high specific gravity, and its resinous lustre. It is commonly
developed in outcrops of lead ores that are exposed to waters carrying
chlorine and phosphoric acid. In Fort Steele mining division, British
Columbia, a yellow and a green variety of pyromorphite occurs in fine
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crystals with galena and cerussite in fractured zones at the Society Girl
claim, Moyie. An analysis shows that arsenic is present in small quanti-
ties, which may account for the green colour of the mineral.

The other minerals of the phosphate division are rarer, do not form
ores of lead, and have not been reported in Canada. Like pyromorphite,
they are of secondary origin.

Anglesite. Anglesite (PbSOy4) is a white mineral in some cases tinged
with yellow, grey, green, or blue. It is transparent to opaque. Its lustre
is highly adamantine in some specimens inclining to resinous and vitreous in
others. It crystallizes in the orthorhombic system, forming prismatic ery-
stals and also pyramidal types. It has one distinet cleavage. Its hardness
is 2-75 to 3, and specific gravity is 6-3 to 6-39. Anglesite is known only
as a secondary mineral and is commonly formed after galena. In some
cases it forms as an intermediate form between galena and cerussite, and is
commonly found associated with carbonates and sulphide in oxidized zones.
In Slocan mining division, British Columbia, anglesite occurs in crystals
with cerussite and galena at the Wellington mine, 24 miles northeast of
Bear lake, and with linarite in cavities in an ore-body consisting of coarsely
crystalline galena and chalcopyrite at the Beaver group, Beaver mountain.

Hinsdalite. Hinsdalite (2(PbSr) 0 3Al,03. 2803. Py05. 6H,0) forms
an ore of lead at the Golden Fleece mine, Lake City, Colorado. It occurs
associated with quartz, barite, pyrite, galena, tetrahedrite, and rhodocrosite
in veins in rhyolite. Its origin was apparently near the surface, but
whether from ascending or from surface waters is not known.

Plumbojarosite. Plumbojarosite (PbO. 3Fes05. 4503, 6H,0) locally
forms an ore of lead. It is always secondary, being found only in the
oxidizing zones of lead deposits, particularly in arid regions. Its colour
is light ochre yellow to dark brown. It may be distinguished from the
hydrated iron oxides by its smooth, oily feel, as contrasted with the harsh,
gritty feel of limonite. It occurs in many of the lead camps of the western
states.

Other sulphates, such as linarite, corkite, and beaverite, are of less
importance and like plumbojarosite are all of secondary origin.

Wulfenite. Wulfenite (PbMoQ, ), yellow lead ore, is an unimportant
ore of lead. It is bright red to orange, in some cases brown, greyish, white,
or nearly colourless—rarely green. Its streak is white and its lustre resin-
ous to adamantine. It has a good pyramidal cleavage, but is very fragile
and brittle. Its erystallization is tetragonal-pyramidal and it usually occurs
in tabular hemihedral crystals. It also occurs granular massive. Its
hardness is 275 to 3 and its specific gravity is 6-7 to 7-0. It is a
secondary mineral occurring with other lead ores.

Stolzite. Stolzite, lead tungstate (PbWO,), occurs in pyramidal tetra-
gonal crystals of green to grey or brown colour. It occurs at Zinnwald in
Bohemia with quartz and mica and at Southampton, Mass. Raspite has
the same composition as stolzite, but is referred to the monoclinic system.
It occurs in small, tabular crystals of a brownish yellow colour at the
Broken Hill mines, New South Wales.
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COMPARISON OF ZINC AND LEAD MINERALS

Zine and lead are alike in that their sulphides are by far their common-
est minerals and their most important ores. These sulphides, sphalerite and
galena, are so commonly found together that a large number of deposits
are spoken of as lead-zine ores or, if the galena is argentiferous, as silver-
lead-zine ores. Though the two minerals are so commonly associated, it
has been found in many deposits the world over that the zine predominates
in the lower zone of mineralization, below the main galena occurrence, sug-
gesting a formation under conditions of higher temperature and pressure
than those under which the lead was formed. Where silver-bearing min-
erals are present, they occur more characteristically in the upper zone,
although small quantities may be distributed with the other metals. There
is in many instances, however, a considerable overlapping of the general
zonal arrangement.

Of the minerals of less importance may be noted the large number
of sulpho-salts of lead, most, however, of only rare occurrence, and of
zinc there is none. Of the oxides, zinc has several varieties of primary
origin, whereas the three oxides of lead are all secondary. Of the oxygen
salts, the general higher degree of solubility of zine salts allows less oppor-
vunity of their remaining as minerals than those of lead. We hence find
the lead carbonates, silicates, phosphates, and sulphates more common than
those of zine. Zine, on the other hand, forms one primary silicate, willem-
ite. The greater abundance of these secondary minerals of lead and the
targe number of primary sulpho-salts account for the much greater number
of lead minerals as compared with those of zine, 84 as listed as compared
with 33.
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CHAPTER 1II
GEOLOGY
CLASSIFICATION OF ZINC AND LEAD DEPOSITS

Occurrences of zine and lead deposits may be classified genetically
in the following manner:

I. Primary
(1) Syngenetic (originating at the same time as the enclosing rock)
A. Disseminations in sediments

(2) Epigenetic (originating later than the enclosing rock)
A. Ore-bearing cavity fillings
(a) Fissure veins
(b) Gash veins
(¢) Stockworks
(d) Saddlereefs
(e) Breceia fillings
B. Impregnations
(@) Amygdaloids
(b) Shear zones
(¢) Metamorphic eavities
(d) Dolomitization ecavities
(e¢) Rock pores
C. Cave deposits
D. Replacements
(a) Massive
(b) Lode fissure
(¢) Disseminated
E. Contact metamorphic

II. Secondary (formed from other deposits)
(1) Residual
(2) Placers

Ore deposits fall into two major divisions; first, those of primary
origin; and second, those of a secondary nature formed from primary ores.
Of the two, in the case of both lead and zine, the primary are much the
more important. They in turn fall into two divisions, the syngenetic
and the epigenetic, depending respectively on whether the minerals were
formed contemporaneously with the country rock in which they occur
or whether they were formed later than the country rock.

SYNGENETIC DEPOSITS

Syngenetic occurrences of zine and lead are never important enough
to make ore deposits, but they are interesting as a possible source of the
zinc and the lead in certain types of epigenetic deposits. Small amounts
of zinc and lead are present in certain igneous rocks, either as small,
disseminated particles of the sulphides or in part as integral constituents
of certain minerals, mostly silicates, which make up the rock. Of eighteen
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selected samples of the quartzose porphyries of Leadville, Colorado,
fifteen were found to contain lead, the richest carrying 0-0064 per cent
of PbO; the average being 0-002 per cent. In similar rocks 0-008 and
0-0043 per cent of ZnO was reported. Decomposition and erosion of the
rocks sets free the zine and lead, the sulphides being oxidized to sulphates
which can be transported in surface solutions, and the silicates of the
metals being decomposed and taken into solution chiefly as bicarbonates.

Zine and lead occur disseminated in certain sediments. Analyses of
manganese nodules and of “red elay ” and “ blue mud” collected by the
Challenger expedition and reported by Clarke in “The Data of Geo-
chemistry,” show small amounts of both zine and lead. Large numbers
of analyses of Palxozoic sediments in Missouri show zine, lead, and
copper. In the Precambrian crystalline rocks, the average per cent of
zine is 0-009 and that of lead 0-004. In the Cambrian and Ordovician
dolomites zine is only about one-half as plentiful as in the crystalline
rocks, and in the Mississippian limestones it is only about one-ninth. Lead
on the average is less than one-fourth as plentiful in the Cambrian and
Ordovician dolomites as in the Precambrian crystalline and a little over
one-fourth in the Mississippian limestones. In the Cambrian and Ordo-
vician dolomites there is a little less than one-fourth as much lead as zine
and in the Mississippian limestones there is on the average one-tenth
more lead than zine. The average of nine samples of limestones and
dolomites from Dubuque region, Iowa, gave 0-00326 per cent of lead
and 0-00029 per cent of zinc. I.. Dieulafait detected zinc in hundreds
of samples of Jurassic limestone from central France. He also reported
zine in seawater and in ashes of seaweeds.

The source of the zinc and lead in oceanic sediments is a problem
of interest. Murray is of the opinion that the greater part of the pelagic
red clay consists of dust of voleanic or meteoric origin which has been
carried out to sea, and that the metals had their source in this material.
Siebenthall believes that this origin may be true for the metal content
of the red clay, but does not account for the relative total percentage of
the metals, arsenic, nickel, cobalt, copper, lead, and zine, which in the
blue clays amount to 0-0981 as compared with 0-0637 per cent in the red
clays. The blue mud is in large part clastic, and was derived from the
land masses and hence the voleanic and meteoric material has been much
diluted. It must be concluded, therefore, that the water-borne clastic
material is either more highly metal-bearing than the voleanic and
meteoric material or else that a third source, the sea, has supplied
metallic content to the sediments. The latter possibility is supported by
a number of faets, the presence of zinc and lead in corals, in the ashes of
seaweed, in manganese nodules, and in seawater itself at different places.
An analysis of a composite sample of silt from the Mississippi delta fur-
nishes additional evidence. Though this mud was brought down from a
drainage basin in which arc great deposits of zine and lead, the analysis
shows that it contains only one-half as much lead and one-eighth as much
zince as the terrigenous blue mud laid down at great distances from the

Siebenthal, C. E.: “Zine and Lead Deposits of the Joplin District'; U.S. Geol. Surv., Bull. 606,, p. 76.
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land. It seems, therefore, necessary to conclude that the metals were
transported in solution and not as integral parts of the silt.

An answer to the question how the metals in solution have become
fixed in the sediments has been suggested by A. H. Phillips.! He gives
analyses of the tissues of various animals found in the neighbourhood
of Tortugas island, gulf of Mexico. The animals include, Fasciola, Strom-
bus, Limulus, Gorgonia, and certain Holothuroidea. All of these show
appreciable amounts of copper, iron, and manganese. All but the Holo-
thuroidea show zine. Lead was found in traces only in the Fasciolaria.
The mud bottom around these coral islands showed copper, zine, iron,
and manganese, which indicates that the metals become fixed 2 feet
below the ocean floor. Unio also contains copper and zine.

The common occurrence of grains of galena and sphalerite in fossils
suggests that decaying organic matter may have caused precipitation of
zine and lead from solution.2

EPIGENETIC DEPOSITS

The epigenetic types, or those formed later than the rock in which
they occur, include all the primary deposits of zine and lead of any
commercial importance. As a basis of classification the manner in which
the entrance into the country rock was gained may be used. Was there
an original opening or cavity for the material or did it have to drive
out some of the rock material in order to make room for itself?

Of the first type, that of cavity fillings, we may distinguish five
varieties of which the first two are especially important. They are fissure
veins, gash veins, stockworks, saddlereefs, and breccia fillings.

FISSURE VEINS

Fissure veins are probably the commonest type of zinc and lead
deposits occurring in Canada. As examples may be mentioned the zinc-
lead veins of central Gaspe, Quebec, the numerous calcite-barite-galena
veins of eastern Ontario, and the galena-sphalerite veins of Slocan dis-
trict, British Columbia.

Flseure veins are commonly fault fissures. The fissures that devel-
oped into the calcite veins of eastern Ontario and the faults in the
Paleozoic strata of Ottawa valley had undoubtedly the same origin.
The stresses that produced the fissures may be either tensional, com-
pressional, or torsional. Commonly two or more sets of fissures may be
produced simultaneously.

Veins usually pinch and swell; in many cases they branch into two
parallel fissures or into several of irregular courses. The character of the
country rock has much to do with determining the form a fissure takes.
In strong rocks such as quartzite or massive limestone fractures are
much more persistent than in weak rocks like shale or schist. In inter-
banded strong and weak rocks, deformation commonly produces a series
of cross fractures in the strong beds, whereas the weak beds take up the

tPhillips, A. H.: Am. Min., March, 1923, p
2Van Ingen, G.: “Bull. Geol. Soe. Am vol 26 p 85 (1915).
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movement without fracturing. Such cross fractures may be important
loci of deposition of minerals.

Veins behave in the vertical plane much as they do in the horizontal
plane; in depth they may pinch and swell; at a change of formation
they may die out, branch, or enlarge. It is commonly asked to what
depth a vein may be expected to go. No certain answer can be given,
but a commonly applied rule is that depth is equal to length. Much of
a vein, however, may have been removed by erosion, so at best this rule
can serve only as a general guide.

Fissure veins are not equally mineralized throughout their length
and depth. The richer, workable parts are termed “ shoots,” the locations
of which depend on a number of factors that in many instances are not
fully understood. Where a vein traverses rocks of different kinds, some
particular rock variety may have been more influential than others in
precipitating metals from solution. Intersections of veins are in many cases
favourable places for the location of shoots.

For Canadian example of lead and zinc-bearing veins no better
region can be selected than Slocan district, British Columbia. This area,
lying between Kootenay lake and Slocan lake, has been a great producer
of silver and lead and in recent years there has been a renewal of interest
in the region as a silver-lead-zinc producer. The country rocks are a
series of sediments and volcanics intruded by stocks and batholiths of
granite. The fissures occur in the granite and in the intruded rocks, but
are much more abundant in the latter, particularly in the Mesozoic Slocan
series of slates, argillites, quartzites, and limestones. The strike of the
important veins is northeast across the bedding planes of the sediments.
Certain properties illustrate the importance of cross fractures in a strong
bed between weaker strata. On the Lucky Jim, for instance, a bed of
massive limestone about 60 feet thick lies between beds of weak shale.
The weak beds have been very little fissured, but the limestone has been
traversed by a series of cross fractures which served as channels for the
mineralizing solutions. Replacement and deposition along these traverse
fissures has resulted in important ore-bodies. The Slocan veins vary in
width from narrow stringers up to 50 feet and in length up to several
thousand feet. Several veins, such as the Whitewater, the Hewitt, and
the Slocan Star-Silversmith have been followed to depths of over 1,000
feet along their dip. They pinch and swell, and though commonly lens-
shaped, are usually narrow in comparison with their length and depth.
The mineralogy of the veins depends largely on the distance the solutions
have travelled. There are two types of ores known respectively as the
“dry” and the “wet.” The former occur in veins in the granite or near
granite contacts, and are silver ores consisting of ruby silver, grey copper,
etc., in a gangue of quartz. The “ wet” ores were deposited by solutions
that travelled farther and hence were of lower temperature. They con-
sist of argentiferous galena and sphalerite in a gangue of quartz and
siderite.

GASH VEINS

Gash veins occupy cavities formed by solution. They characteristic-
ally occur in limestone where joints have been irregularly enlarged. Many
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of the deposits are of fair width, but soon play out when followed along
the strike or dip. Deposits of galena and sphalerite form typical gash
veins, and the most important region holding this type of zine and lead
deposits is in the valley of the Mississippi. This broad zone is underlain
by flat-lying limestone ranging in age from Ordovician to Mississippian.
The zine and lead ore occurs in Arkansas, Missouri, Oklahoma, Kansas,
Illinois, Wisconsin, and Iowa. The deposits reach eastward as far
as western Virginia and Tennessee. Similar ores on a small scale
occur in Pennsylvania and New York. The commonest type of occur-
rence in this field occurs in fractures or joint-planes which have been
enlarged by solution. Zones of brecciation are also commonly mineralized
and fault planes more rarely. In places the mineralization follows certain
sedimentary horizons and where the strata are slightly disturbed a tendency
has been observed for the mineralization to occur in pitching troughs. The
mineralogy of these deposits is simple. The two principal minerals are
sphalerite and galena. The former is yellow, light brown, or red, contains
little iron, but in many cases cadmium. As a rule the galena does not
carry silver, although in places it does in small amounts. Pyrite is always
present in greater or less amounts; there is also always some marcasite and
in some cases a little chalcopyrite. Nickel and cobalt are eommonly present
in small amounts. The gangue mineral of greatest importance is dolomite;
barite occurs in certain districts; quartz is not common but secondary
chert with bitumen is important in many districts. Near the surface a
series of secondary zine and lead minerals occur, sulphates, carbonates, and
silicates, of which the principal ore-forming kinds are smithsonite, calamine,
and anglesite.
STOCKWORKS

A large number of fissures following many directions is spoken of as
a stockwork. This is not an important type of zinc or lead occurrence.
It is more important in connexion with certain gold and tin deposits.

SADDLEREEFS

During the folding of sedimentary strata, openings tend to form
between the beds on the summits of the anticlines and if filled with vein
mineral are called saddlercefs. These form important sources of gold in
Victoria, Australia, and in the Gold-bearing series of Nova Scotia. At
Broken Hill, New South Wales, a deposit of silver, lead, zinc ore has been
opened up over a length of 3 miles. It lies in a folded complex of schists
of sedimentary and igneous origin and its foot-wall follows a fault zone.
On the hanging side the ore bulges out forming large masses that seem to
follow the folded schists, giving rise to saddle-like bodies. They, however,
are probably due at least partly to replacement.

BRECCIA FILLINGS

Breccia consists of angular fragments of rock in a matrix of some
cementing material. Some breccias are of sedimentary origin, but from
the point of view of ore deposits the important types are fault breccias,
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which result from the shattering of rocks along certain planes and the
later deposition of vein material, commonly silica or carbonate, which
cements the angular fragments into a compact rock. In the vein material
valuable ores may occur. Breccia fillings commonly accompany other varie-
ties of cavity fillings. Fissure veins and gash veins have associated with
them, in very many cases, mineralized brecciated zones. The fissure veins
of Slocan district, British Columbia, and the zinc-lead veins of Gaspe are
commonly bordered by zones of brecciated rock mineralized with sulphides.

IMPREGNATIONS

Impregnations are deposits formed by the filling of small openings or
zones of weakness in rocks. This class of deposits includes a number of
varieties. The filling of vesicles in lava flows forms an amygdaloidal variety
which is more important in the case of copper than of zinc or lead deposits.
In Gaspe peninsula basic lava flows of Devonian age locally contain amyg-
dules of caleite with galena and calcite, but not so far as known, in suffi-
cient quantities to form ores.

Impregnations in shear zones are very numerous. They commonly
occur in schistose rocks. A rubbing movement, back and forth along a
zone of weakness, has produced the zone along which solutions subse-
quently travelled and deposited their mineral content. Some shear zones
‘have widths of hundreds of feet. An excellent example is the zone in
Slocan district, British Columbia, on which the Ruth-Hope, Silversmith-
Slocan Star, and Richmond-Eureka properties are located. It has been
traced for over a mile and its width varies up to over 400 feet. On the
Silversmith it branches into two zones each over 200 feet wide. The zone
traverses slates and argillites of the Slocan series and consists of sheared,
shining black graphitic material. The ore-shoots are located irregularly in
this zone. The ore minerals are galena and sphalerite with a gangue of
quartz and spathic iron.

TImpregnations may take place in lenticular spaces in metamorphic
rocks produced when the metamorphism took place, or in pores in rocks,
or in openings produced when a limestone is dolomitized. These, however,
do not produce important deposits of zinc or lead. Dolomitization cavities
are sometimes important in allowing solutions to traverse and replace rock.
Some of the galena-sphalerite deposits of the Aspen, Colorado, region are
due to this method of formation.

CAVE DEPOSITS

A type of ore deposits of minor importance in some regions occurs as
a lining of caves. In Joplin region and in the states of Iowa and Wisconsin,
this type is encountered. In places stalactites and stalagmites of ore oceur
in the caves.
REPLACEMENTS

Replacement deposits of both lead and zine are extremely important.

In this type no open space ever existed other than was necessary to permit

access of the mineralizing solutions. The ore-bodies grew by the gradual
967523
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replacement of the rocks by the new material. This process is known
under a variety of names besides replacement, substitution, metasomatism,
metasomatic interchange, ete.

Replacement deposits display a great variety of forms. In general,
however, they are linear, with their thickness small as compared with their
length and depth. There is commonly a relationship between the form the
replacement takes and the channels of access for the solutions. The channel
may be a shear zone and a simple lens may result; the channel may be a
single fissure or a series of parallel or intersecting fissures, and replacement
along such channels will naturally afford, in the main, bodies related in
form to that of the original channels. Where the channels ¢ross rocks of
different types there will be selective replacement, some beds being more
easily attacked than others. There may be an abrupt change from ore to
unmineralized country rock or the boundary between the two may be very
indefinite.

The sizes of replacement bodies vary greatly. They may consist of
small mineralized zones bordering filled rock cavities or they may be of
any size up to huge masses equalling or exceeding in size all other types
of ore deposits. The Sullivan pyrrhotite-pyrite-sphalerite-galena deposits,
British Columbia, have a length of over 6,000 feet on the main level, a
width above this level of over 1,700 feet, and a thickness up to 272 feet.
The Flin Flon lens of northern Manitoba, consisting of iron, copper, and
zine sulphides, has a length on the surface of 2,593 feet, a greatest
width of 400 feet which, however, includes some bands of unmineralized
rock and extends to a depth of over 900 feet. The Henriette-Wolftone-
R.AM. shoot at Leadville has a maximum length of 3,500 feet, a maxi-
mum width of 1,600 feet, and a greatest thickness of 200 feet. Where
replacements of massive limestones take place, the deposits are apt to
attain great size owing to the facility with which this process goes on in
this easily soluble rock. Though limestones are the most easily replaced
rocks, it is not true that the largest masses or even the greatest num-
ber of masses occur in limestone. The Sullivan mass occurs in quartzite
and the Flin Flon in sheared greenstone. In fact there are few minerals that
are not susceptible to replacement. Of the sedimentary rocks limestone is
the most easily replaced, quartzite fairly easily, and rocks high in alumina
least easily. Igneous rocks are readily replaced. Probably the most
resistant rock is shale.

Replacement deposits may be recognized by a number of features, not
all necessarily observable in any one deposit. One of the commonest fea-
tures is the preservation of rock structures such as bedding, crossbedding,
fossils or dolomitization rhombs in the case of sediments, and phenocryst
and vesicular structure in the case of igneous rocks. Induced rock struc-
tures such as joints, faults, breccias, folds, or schistosity may also be pre-
served. If within a mass of ore there are masses of unreplaced rocks,
commonly called “ horses ”, and if these are completely surrounded by ore
and still have their original structure, ie., if the strike and the dip of their
bedding correspond to that of the adjacent unmineralized country rock, the
replacement origin cannot be doubted.
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The presence of completely or partly faceted erystals in rock masses is
another criterion of replacement that may be employed. Along the edges of
ore masses due to replacement where the transition from ore to country
rock is gradual, erystals are commonly found that have all their faces
developed, unlike crystals that formed in cavities and must have been
attached either to the walls or to some earlier formed crystal and hence
could not have their faces completely developed. Crystals cutting across
fossils, across grains of quartz in sandstone, or across lamine of shale are
evidence of replacement. In igneous rocks this type of evidence can be
used, however, only where the erystals could not be original minerals of
the rock. For example, a complete crystal of magnetite in an igneous rock
is likely to be an original constituent of the rock rather than of secondary
origin.

Replacement takes place by the introduction of material in solu-
tion. It may be in solution in surface waters, which reached it from the
upper part of a deposit, and carried it down through cracks and fissures.
These solutions are at low temperature and pressure and are responsible
for much secondary sulphide-enrichment and replacement by secondary
oxides. The material may be in solution in seawater or water of lakes
and streams and may replace soluble carbonates accumulating on the
bottom of the water basin or channel. The Clinton iron ores are con-
sidered by some authors to have originated in this way.

The greater number of replacement deposits were, however, pro-
duced by heated solutions given off by cooling, igneous masses. Though
probably highly heated and under considerable pressure, they nevertheless
usually operated at temperatures and pressures too low to produce con-
tact metamorphism. The Stirling zinc deposit of Cape Breton, the cop-
per-zinc deposit of the Rouyn field, Quebec, the Mandy and Flin Flon
ore-bodies of Manitoba, and the Sullivan of British Columbia are
examples of this type of deposit.

The replacing material may be carried by water at temperatures and
pressures above the critical point and hence in a vaporous condition.
Such solutions have their source in molten magmas and operate on heated
rock masses in the neighbourhood of the intrusive. The replacing action,
where the attached rock is limestone, may be supplemented by intense
contact metamorphism.

CONTACT METAMORPHIC

Contact metamorphic deposits form a very important variety. They
are less important in the case of zinc and lead than in that of copper.
They are due to actions accompanying the intrustion of igneous rocks
and their characters are influenced by the nature of the rock that is in-
truded. Acid or intermediate varieties of the intrusives produce the
greatest effects owing to the relatively large amount of volatile material
which they contain. These varieties include granite, diorite, quartz
diorite, monzonite, and quartz monzonite. Of these, the monzonites and
quartz monzonites are the most common producers of contact metamor-
phism, with the diorites and quartz diorites next and the granites last.
Of the intruded rocks that are most susceptible, limestones and calcareous

sediments are most important for the development of ore deposits. Sand-
9675233
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stones are changed into quartzites at igneous contacts and argillaceous
rocks are commonly converted into dense, hard hornfels, containing biotite,
andalusite, staurolite, scapolite, garnet, and feldspar. These rocks, how-
ever, rarely produce ores.

The forms that contact metamorphic ore-bodies take are very irregular.
They are almost always bunchy, but in many cases there is a tendency
to form rudely tabular bodies lying about parallel to the contact of the
intrusive. In limestone they commonly occur immediately at the contact,
from which they do not often extend more than 100 feet. Examples, such
as in the Magdalena mines in New Mexico, are known, however, where
deposits reach out along certain beds for a distance of 2,000 feet or more,
but these are decidedly exceptional. In most cases the ore-bodies are small,
but occasionally they contain millions of tons of ore. In this type of
deposit, it is very necessary to be conservative in estimation of tonnage,
and exploration work should be concentrated on the neighbourhood of the
intrusive contact.

The mineralogy of contact deposits is very characteristic. Ores of the
copper group are marked by the association of magnetite, specular hema-
tite, pyrite, chaleopyrite, bornite, chalcocite, molybdenite, and pyrrhotite.
Zinc-lead contact deposits consist of sphalerite, galena, and in some cases
jamesonite, in many cases with small quantities of magnetite. Iron deposits
are made up of magnetite, with small amounts of specularite, pyrite, chal-
copyrite, bornite, chalcocite, and pyrrhotite. The gangue minerals in all
these types are equally characteristic. They consist of lime silicates such
as garnet, either grossularite or andradite, vesuvianite, pyroxene, epidote,
spinel, wollastonite, ilvaite, zoisite, actinolite. Much of the material
required for the formation of these lime-silicate minerals came from the
magma and the ores were entirely supplied by it. The absence of certain
minerals such as siderite, dolomite, and sericite is almost as striking a
feature of contact deposits as the presence of the lime-silicates. Other
features, such as the interweaving of contact and ore minerals and the
fading out of the deposit into the unaltered rock, are typical.

A number of zinc-lead deposits in Canada have this origin. The
most important in southern Canada is the Tetreault mine near Notre-Dame-
des-Anges, Portneuf county, Quebec. Here a band of limestone now altered
largely to secondary silicate mineral is interbedded with sedimentary
gneiss. The rock series lies between two batholithic masses of granite and
on the property itself is cut by pegmatite dykes. The limestone band has
been largely altered to actinolite and pyroxene, but many other lime-sili-
cate minerals such as epidote, garnet, wilsonite, ete., are present. The ore
consists of sphalerite with subordinate amounts of galena concentrated in
masses along the foot-wall side of the actinolite band. Similar occurr-
ences in bands of Grenville limestone are found near Renfrew, Ontario, and
at Long Lake, Ontario.

A typical contact metamorphic zine deposit occurs near Lund on the
British Columbia coast about 8 miles north of Powell river. The roecks
are limestones and voleanics of probable Jurassic age, intruded by granite
of the Coast Range batholith. The deposits occur near the contact of the
limestone and the granite. The limestone at the contact has been altered
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to a silicate rock consisting of garnet and epidote. The chief ore mineral
is light yellow sphalerite. Accessory minerals include magnetite, which in
places occurs in considerable masses, pyrrhotite, chalcopyrite, and bornite.
The ore deposits are irregular and bunchy. Certain lamprophyre dykes
of post-mineral age cut both the granite and the ore zone.

SECONDARY DEPOSITS

Secondary zinc and lead deposits, or those formed from primary ores
by the action of surface solutions, are much less important than the primary
types. In deposits that contain sphalerite and galena but no pyrite, oxida-
tion proceeds slowly, galena changing to anglesite and cerussite and zine
blende to calamine and smithsonite. Where small amounts of pyrite are
present changes take place much more rapidly. Pyrite readily parts with
a part of its sulphur to form, with oxygen and water, sulphuric acid, and
ferrous sulphate. The latter is very unstable and oxidizes readily to ferrie
sulphate. The following are important reactions:

F(‘S_)—!—30—|—H_)O FeS + HgSO4
FE‘S-{—I‘IZS().; F(‘SO.}—'—HzS
FeSs4+-20-+2HuN FeS42H,0+438
5+30+H.0 Ho804

2FeSO 4 O+H.80,
PbS + Feu (804)3
ZnS 4 Fea (S04)3

Feu(804)3 + H20
PhSO4 +2FeSO0s + S
ZnS04 +2FeS04 4+ S

Reactions with the wall-rock in the oxidized zone will tend to precipi-
tate the material from solution. Against limestone walls the zine will form
as the carbonate, smithsonite, whereas against silicate wall, calamine will
tend to be produced. Limestone walls will precipitate the lead as cerussite,
whereas silicate walls will tend to produce anglesite.

Secondary minerals have been mined as ores at the Paradise mine in
Windermere district, British Columbia, and at the H.B. and the Emerald in
Sheep Creek district, Nelson mining division. The ore at the Paradise is
highly oxidized and consists mainly of lead carbonate. In places it contains
some residual fragments of galena and locally some sphalerite and pyrite are
also present with the galena. The secondary ore is commonly spoken of as
sand carbonates. The ore occurs in isolated pockets or lenses in bedded
veins and in fissures in a shattered limestone zone. Most of the secondary
ore has been already mined and future work will be on shoots of primary
sphalerite and galena. At the H.B. the ores are chiefly secondary zine
minerals, whereas at the Emerald, lead ore is of chief importance.

IRININini

PLACERS

Mechanical disintegration of ore deposits allows of their being carried to
stream beds. If they can resist chemical attack by surface waters and are
heavier than the average detrital material, they may be concentrated by the
action of the running water, and placer deposits may result. In the case of
zinc and lead, only the latter can form deposits of this kind, sphalerite being
too readily attacked and zine salts too soluble for zinc minerals to accumu-
late in this way. Galena, however, is much more resistant to chemical
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attack. Large blocks are commonly found in float, in many cases with
cavities from which the sphalerite, which was originally present, has been
leached. The high specific gravity of galena also renders it possible to
accumulate in placers.

GEOLOGY OF CANADA WITH REFERENCE TO ZINC AND LEAD
DEPOSITS

GENERAL

Canada falls naturally into six major geological divisions: (1) the
Appalachian and Acadian region, comprising the Maritime Provinces and
most of that part of the province of Quebec lying south of St. Lawrence
river; (2) the St. Lawrence region; (3) the Canadian Shield, the large
V-shaped area covering nearly 2,000,000 square miles around Hudson bay
and underlain by Precambrian rocks; (4) the Arctic archipelago and Hudson
Bay lowland, the latter underlain by flat-lying Palxozoic strata; (5) the
Interior Plains region of Manitoba, Saskatchewan, and Alberta, which
stretches north down Mackenzie valley to the Arctic ocean; and (6) the
Cordilleran region of British Columbia and the Yukon, consisting of moun-
tainous country underlain largely by disturbed strata. A fuller account of
these natural provinces is given in report No. 1 of this series, “ The Geology
and Economic Minerals of Canada ”. The types of zinc and lead ores that
occur in these different geological provinces present a considerable variety
and are related to several metallogenetic epochs.

APPALACHIAN AND ACADIAN REGION

The Appalachian and Acadian region covers 84,000 square miles and
includes the provinces of Nova Scotia, New Brunswick, Prince Edward
Island, and that part of Quebec lying south of St. Lawrence river and east
of a line running from Quebec city south to lake Champlain. The Appa-
fachian portion is a continuation of the great Appalachian Mountain
system, which extends from near the gulf of Mexico to the extremity of
Gaspe peninsula, a distance of 1,700 miles. The boundary between it and
the Acadian region is Restigouche river and Chaleur bay.

The Appalachian region in general is a mountainous country. South
of New York it contains two parallel ranges, the Alleghenys and the Appa-
lachians, but in northern New York, the New England states, and in Canada
the system is less regular. Green mountains, Vermont, White mountains,
New Hampshire, and Notre Dame mountains, southern Quebec, are all
parts of this system. Notre Dame mountains form three roughly parallel
ridges with isolated hills separated from each other by deep valleys. The
general trend is northeast and the elevations reach as high as 3,100 feet.
Southwest of Quebec city the country is lower, but in Gaspe peninsula it
again rises and a belt of flat-topped country reaching elevations of from
3,000 to 4,200 feet extends down the middle of the peninsula. This high
country is commonly known as Shickshock mountains.

The Acadian region is also one of ridges, plateaux, and valleys. The
northwestern part of New Brunswick is a plateau in which the valley of



31

St. John river is deeply entrenched. The central part of the province is
more rugged with ridges and hills rising to elevations of over 2,000 feet.
The southeastern part of the same province, except along the bay of Fundy,
and all of Prince Edward Island is a lowland which nowhere rises more
than 600 feet above the sea. This is bordered in the southern part of New
Brunswick by a region of flat-topped ridges bordering the bay of Fundy
and rising to elevations of 1,000 feet. Nova Scotia is an upland with a
general elevation along its northeast trending axis of about 1,000 feet. On
the southeast it drops gradually to the ocean; on the northwest the descent
is more abrupt to a lowland region surrounding Cobequid hills and extend-
ing into New Brunswick. The southern extension of this lowland is the
narrow Annapolis-Cornwallis valley. Cape Breton Island is an upland
divided by valleys into a series of isolated, flat-topped ridges and plateaux
which in the north reach elevations of 1,500 feet.

The rock formations of the Appalachian and Acadian province are
largely of Palmozoic age. Both older and younger rocks occur, however,
locally. A belt of Precambrian extends along the bay of Fundy in the
province of New Brunswick, and the island of Cape Breton is largely
underlain by rocks that are considered of that age. The Gold-bearing
series of Nova Scotia, consisting of a thick series of quartzites and slates
extending along the southeast border of the province, is usually considered
late Precambrian. It is extensively intruded by Devonian granite.

Measures of Cambrian and Ordovician age form a belt along St.
Lawrence river. They are made up largely of limestones and shales that
have been described under the term Quebec group. In Gaspe peninsula
they are accompanied by volcanics with interbedfled clastic sediments. The
rocks of the Quebec group were deformed and intruded by peridotite intru-
sions in the Ordovician, a metallogenetic epoch responsible for the asbestos
and chromite deposits of the region.

South of the band of Ordovician strata in Gaspe is a great thickness
of sediments ranging in age from Silurian to Middle Devonian; in northwest-
ern New Brunswick is a wide area occupied by similar rocks. In places
these formations overlap the rocks of the Quebee group and in other local-
ities they have been thrust over them. The axial planes of the folded
Silurian and Devonian rocks trend in a northeast direction, but towards the
eastern end of Gaspe peninsula they swing to the east. In places they lie in
great open folds, but over much of the region the folding is eloser with the
beds locally crumpled and thrust-faulted. Associated with these rocks in
New Brunswick are Ordovician strata and igneous rocks, both voleanic and
intrusive.

The main period of folding and of igneous intrusion of the Appalachian
and Acadian region, and as a result the chief metallogenetic epoch, was the
middle Devonian. Granites of this age occur in Quebec, New Bruns-
wick, and Nova Scotia. The centre of Gaspe peninsula is occupied
by a batholith of granite with outlying masses and dykes of syenite and
porphyry. It is these intrusions that are responsible for the formation of
the zinc-lead deposits on the headwaters of Cascapedia river. In New
Brunswick granite stocks and batholiths outerop along two zones. One
begins in the southwestern part of the provinee and runs in a northeasterly
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direction towards Chaleur bay; the second extends easterly roughly paral-
leling the bay of Fundy. The metalliferous deposits that have been located
in the province are largely confined to these zones and it is along the bord-
ers of these intrusive masses that prospecting might be expected to yield
the best results. Much of this country is, however, thickly wooded and
covered with a heavy overburden that renders prospecting difficult. Cer-
tain occurrences, however, suggest that deposits of commercial value may
some day be developed. Near Woodstock a showing of galena has been
opened up at the Dominion No. 1 property, and in Albert county zinc and
lead deposits have been found at the Lumsden near Albert and on Teahan’s
prospect near New Ireland.

The Devonian granite batholiths of Nova Scotia have already been
mentioned. The Stirling zine deposit in Cape Breton island is a replace-
ment related to an intrusive of that age, and other minor occurrences have
been reported.

The great lowland area in the southeastern part of New Brunswick
and on Prince Edward Island is underlain by rocks of Carboniferous age
and similar strata extend along the northern part of Nova Scotia. These
sediments, which for the most part are flat-lying, are the source of coal,
gypsum, and salt, but being younger than the batholithic intrusives are less
likely prospecting fields for metalliferous deposits than the older forma-
tions. In Nova Scotia a narrow strip of Triassic sandstone and volcanics
forms the youngest rock formation of the region.

ST. LAWRENCE REGION

The St. Lawrence region is a lowland extending from the city of Que-
bec westward to lake Huron. It is made up of three divisions. The first
stretches westward up Ottawa River valley to about 50 miles above the
city of Ottawa. Below Montreal its average elevation, except for eight
hills composed of intrusive rocks, is about 100 feet. The second division
extends from Kingston westward to the Niagara escarpment and rises
gently from 246 feet at lake Ontario to an elevation of 850 feet. The third
extends from the Niagara escarpment westward, occupying the country
between lakes Huron and Erie, and reaching a maximum elevation of 1,700
feet.

The underlying rocks of this region are sediments, for the most part
little disturbed, which range in age from Cambrian to Devonian. The Cam-
brian consists of the Potsdam sandstone; the Ordovician, Silurian, and
Devonian consist largely of limestones and shales. The only intrusive
rocks are the igneous masses forming the Monteregian hills. These are
eight in number, of which six oceur along an east and west line stretehing
eastward from Montreal. These hills have centres composed of intrusive
rock and flanks of altered and hardened sediments. The intrusives con-
sist of various alkali types such as nepheline syenites, essexites, ete.

In eastern Ontario occur a large number of galena-bearing veins. A
large majority cut Precambrian rocks in the region lying between the first
and second divisions of the St. Lawrence lowland provinee. Several, how-
ever, in their upper parts traverse Ordovician limestone, making it apparent
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that all the veins are of post-Ordovician age and belong with the St.
Lawrence region rather than with the Canadian Shield.

The origin of these galena veins is a problem of interest. They occupy
fault fissures and have sharp, clean-cut walls, often showing slickensiding.
The gangue is largely calcite, but barite is commonly present and locally
fluorite and selenite. The ore is galena with locally a little sphalerite.
The galena is either non-argentiferous or contains but low values in silver.
The mineralogy suggests a low temperature origin, and two sources have
been suggested. The first theory is that the veins were formed by surface
solutions working along fault fissures, and that these solutions derived their
material from the limestone beds which they had been traversing. The low
temperature character of the minerals and the low silver content of the
galena are features in favour of this hypothesis. The second theory of origin
is that the solutions had their source in some intrusive mass. There are no
post-Ordovician intrusives nearer than mount Royal at Montreal, but it is
possible that an intrusive mass or masses similar to the types occurring in
the Monteregian hills, underlie portions of eastern Ontario and supplied
solutions for the formation of veins along certain fault lines. The presence
of fluorite in some of the veins is in favour of this interpretation.

The most important of these deposits is the Kingdon vein at Galetta
from which a steady production of lead is maintained. The Frontenac
vein at Perth Road near Kingston is another strong vein which has been
mined for lead. The Ramsay at Carleton Place, the Hollandia near Ban-
nockburn, and many others have also been developed for lead.

CANADIAN SHIELD

The Canadian Shield is a great V-shaped area surrounding Hudson
bay. Its area is 1,825,000 square miles, or over one-half that of the whole of
Canada. It is a plateau-like region seldom rising more than 1,500 or 2,000
feet above the sea except in eastern Quebec and Labrador where eleva-
tions of over 5,000 feet are reached. Its most characteristic feature is its
low relief. Standing anywhere on an elevation an even sky-line meets the
eye in every direction. In detail, however, the region has a very irregular
topography, consisting of low, hummocky hills and ridges separated by
depressions which are commonly occupied by lakes or muskegs. The
numerousg lakes that cover the region form the second most characteristic
topographical feature. They are of all shapes and sizes and are commonly
marked by many islands. The rivers are as a rule mere successions of
lake expansions connected by reaches in which rapids and waterfalls are
numerous.

The rocks of the 'Canadian Shield are mainly of Precambrian age,
forming a continental mass which in Precambrian times extended in all
directions beyond the present limits of the Shield. During the succeeding
Palzozoic and Mesozoie eras, it was many times at least partly flooded by
seas that advanced over it and later retreated. The sediments that accu-
mulated in these seas were largely swept away by later erosion.

Since the beginning of the Cambrian, the Shield has been a stable mass,
which has been unaffected by folding or mountain-building movements.
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Precambrian history, on the other hand, was very complex, including
periods of volcanism, sedimentation, folding, mountain-building, and
igneous intrusion, and long periods of quiescence in which erosion was the
active process. Precambrian time can conveniently be divided into two
major divisions which may be termed early and late Precambrian. Early
Precambrian in turn falls into two divisions, in the earlier of which volean-
ism took place on a tremendous scale and lavas, usually referred to as
Keewatin, accumulated over wide areas in thicknesses measured in thou-
sands of feet. With the lavas are locally associated sediments in many
cases altered to mica schists. In eastern Ontario and southwestern Que-
bec is a thick series composed of limestone, quartzite, and sedimentary
gneiss known as the Grenville series which is also usually referred to this
first part of the early Precambrian period. This period was terminated
by widespread but gentle folding movements accompanied by some intrus-
ion of granite. During the second period of the early Precambrian a thick
formation of clastic sediments, referred to in northern Ontario as the Timis-
kaming series, was deposited. This period of sedimentation was succeeded
in turn by a mountain-building revolution which was accompanied by
widespread intrusion of .granite, often referred to as the Algoman batho-
liths. This formed one of the great metallogenetic epochs of the Precam-
brian, most of the gold ores, and the copper-zine sulphide replacement
deposits such as the Horne, the Amulet, and Waite-Montgomery of north-
ern Quebec and the Mandy, Flin Flon, and Sherritt-Gordon of northern
Manitoba being related to these intrusions. A long period of erosion fol-
lowed in which country was worn down to one of low relief before the
deposition of the formations of late Precambrian time commenced.

The late Precambrian includes the long period during which the
Huronian and Keweenawan formations accumulated. The Huronian rocks
consist largely of quartzite, dolomite, slate, and iron formation. The
Keweenawan consists of sandstone with which are associated great thick-
nesses of lava flows.

The late Precambrian was also an important metallogenetic period.
Intrusions of both aeid and basic composition took place. The Killarney
granite cuts both the Huronian and Keweenawan rocks. In Timiskaming
region the Huronian is intruded by thick sills of quartz diabase. These
are responsible for the Ontario silver deposits. In Sudbury district an
intrusion of norite between the base of the Huronian rocks and the older
complex on which they rest produced the copper-nickel ores of that region.
Deposits of zine in the same basin are also related to the intrusions of this
period.

The last period of mineralization affecting the Canadian Shield is the
one to which reference has already been made in connexion with the St.
Lawrence River region, the one in which the lead-bearing calcite veins of
post-Ordovician age were produced. These veins are numerous in eastern
Ontario, but only a few have proved of sufficient size to warrant their
development for lead.
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ARCTIC ARCHIPELAGO AND HUDSON BAY LOWLAND

The islands of the Canadian Arctic archipelago cover more than
500,000 square miles of land area. They include at least twenty having
each an area of over 500 square miles, of which Baffin island with an area
of 211,000 square miles is the largest. The islands in general form plateaux.
In Baffin island the plateau surface rises from 2,000 feet in the south to
over 5,000 feet in the north, with peaks rising to elevations of over 6,000
feet. The higher regions are composed largely of Precambrian rocks.
Paleozoic strata, lying nearly horizontal, cover wide areas. The most
widespread formation is the Niagara or mid-Silurian. On the south side
of Ellesmere island over 8,000 feet of strata ranging in age from Middle
Silurian to Upper Devonian are exposed. Carboniferous and Triassic sedi-
ments also occur on Ellesmere and Tertiary sands and lignites also occur
here and in the northwest of Baffin island.

The southwest border of Hudson bay is a lowland underlain by flat-
lying strata, ranging in age from Ordovician to Cretaceous. This belt
forms an area varying in width from 100 to 200 miles and with a length
in a northwest direction of about 800 miles. Tt rises with a scarcely per-
ceptible gradient from sea-level to an elevation of about 400 feet.

No zinc or lead deposits have been reported as yet from either of these
regions. A variety that might be expected to occur somewhere in the flat-
lying Paleozoic sediments is the Mississippi Valley type. The severe
climatic conditions and the inaccessibility have as yet prohibited prospect-
ing on any extensive scale,

INTERIOR PLAINS

The Interior Plains region of Canada is part of a vast district in the
interior of the continent stretching from the gulf of Mexico to the Aretic
ocean. In the United States, this includes the great lead and zine field of
the Mississippi Valley region. In Canada this provinee has no producing
properties, but occurrences of the Mississippi Valley type are known to be
present on Great Slave lake.

The Interior Plains stretch from the Canadian Shield on the east to
the Rocky mountains on the west. At the American border the region has
a width of 800 miles, but 1,500 miles to the northwest, at the mouth of
Mackenzie river, the width is less than 100 miles. Between Great Bear
lake and Mackenzie river, within the northwestern part of the province, is
a chain of mountains, the Franklin range, composed of folded strata. Else-
where throughout the region, however, the underlying rocks are nearly
horizontal sediments of Paleozoic, Mesozoic, and Tertiary age.

The southern part of the Interior Plains region of Canada is composed
of two main geological divisions. The first is a narrow belt known as the
Manitoba lowland. It is underlain by flat-lying Pal®ozoic strata ranging
in age from Ordovieian to Devonian which lap over the Precambrian rocks
of the Canadian Shield and commonly present a low escarpment at their
border. To the north this Pal®ozoic belt broadens out to form the great
Mackenzie lowland.

The second division is a wide belt extending westward to the Rockies.
It is underlain by Cretaceous rocks whose border where they overlap the
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Palzozoic rocks is a rather abrupt rise known as the Manitoba escarpment,
varying in height from 400 to 1,000 feet. From elevations of from 1,000
to 2,000 feet the surface of this second division rises gradually westward
until at the border of the mountains the elevations are between 4,000 and
5,000 feet. Wood mountain and Cypress hills are plateaux of flat-lying
Tertiary rocks rising to elevations up to 1,000 feet above the level of the
surrounding Cretaceous rocks.

The zine and lead occurrences on Great Slave lake are in dolomite of
Middle Devonian age. The deposits so far discovered oecupy the crests
of what are believed to be low anticlinal folds. The metallic minerals are
galena, sphalerite, marcasite, and pyrite, with their oxidation products,
smithsonite, yellow oxide of lead, and limonite. The occurrences appear to
be pipe-like rather than bedded. Five deposits are known and the amount
of ore is considered to be large. These occurrences suggest the possibility
that in other localities in this vast physiographic province similar occur-
rences may some time be uncovered.

CORDILLERAN REGION

The Cordilleran region is the greater producer of zinc and lead in Can-
ada. It comprises the mountainous country bordering the Pacific ocean,
or in a general way the province of British Columbia and Yukon territory.
It has an average width in Canada of 400 miles and a length in a northwest
direction of 1,500 miles. The region is made up of three principal zones.
On the east is the Rocky Mountain range, along the coast is a broad belt
of mountains known as the Coast range, and between is an intermediate
belt composed of plateaux and mountain ranges.

The Rockies have a maximum width of 100 miles and extend from the
United States border north to Liard river, a distance of 850 miles. They
have many peaks ranging from 10,000 to 12,000 feet in height. North of
Liard river the mountains lie 100 miles farther east, between Yukon plateau
and Mackenzie distriet, and are known by the name, Mackenzie mountains.

The Coast range on the west consists of a broad belt of mountains
stretching from the international border northward for 1,000 miles into the
Yukon. Its width varies from 50 to 100 miles and with it is commonly
included the mountainous country of Vancouver and Queen Charlotte
islands. The coast-line is marked by long fiords and many islands and the
mountains rise abruptly from the water.

The Interior region of plateaux and ranges is separated from the Rocky
mountains on the east by a long depression known as the Rocky Mountain
trench, occupied by Kootenay river, the headwaters of the Columbia and
the Fraser, and by Parsnip and Finlay rivers which unite to form the Peace.
On the western side the plateau country either joins the Coast range directly
or is separated from it by mountain ranges such as the Cascade of southern
British Columbia. The northern part of this interior region is the Yukon
plateau, a rolling upland dissected into a series of flat-topped ridges by
valleys entrenched to depths of several thousand feet. The Interior Pla-
teaux of southern British Columbia stand at elevations of from 3,000 to
4,000 feet, with valleys cut to a depth of 1,000 feet lower. Between the
Interior Plateau proper and the Rocky Mountain trench in southern Brit-
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ish Columbia are a series of ranges separated by northwest trending val-
leys., Of these the Selkirks, reaching elevations up to over 11,000 feet, are
the most important.

The rocks of the Cordilleran region range in age from Precambrian to
Recent. The Rocky and Mackenzie mountains and the Ogilvie range of
northern Yukon consist of sediments of Precambrian, Pal®ozoie, and
Mesozoic age. These were folded in Eocene times. The Coast range con-
sists largely of a complex batholith intruded in late Jurassic or early Cre-
taceous times into sediments and volcanic rocks of earlier Mesozoic age.
The interior belt of plateaux and ranges is underlain largely by late Pal®o-
zoic, Mesozoic, and Tertiary sediments and voleanics. The pre-Tertiary
beds are cut by numerous igneous rocks related to the Coast Range batho-
lith.

The geological history of the Cordilleran region may be briefly sum-
marized as follows. In Precambrian times sedimentation took place in the
Yukon and in central British Columbia where limestones, gneisses, and
schists, known under the name Shuswap, occur. The rocks that have been
included under this time were, however, altered by intrusives and may
consist of metamorphosed phases not only of Precambrian but also later
systems. In late Precambrian time another series of quartzites and related
sediments accumulated along the site of the present Purcell range. From
the Cambrian to the Mississippian sedimentation progressed in the
Rocky Mountain and Purcell region. During Pennsylvanian times sedi-
mentation and voleanism took place to the west. Triassic and Jurassic
times from the Rocky Mountain region westward to the Pacific were marked
by voleanic activity on a great scale. In late Jurassic or early Cretaceous
times, mountain building took place. The Selkirk and Coast ranges were
formed and the Coast Range batholith intruded. In later Cretaceous time
sedimentation took place on either side of the Jurassic ranges. Late Cre-
taceous was a period of ercsion in which the mountains were peneplaned
and the granite cores of the mountains were unroofed.

In the Eocene came the l.aramide revolution in which the Rocky
mountains were built. The base-levelled region to the west was also up-
lifted and subjected once again to active erosion. Parts of the Interior
Plateau region were also folded and local igneous intrusions took place.
During the succeeding Oligocene period, local movements again occurred,
with intrusions and possibly general uplift. The Miocene was a period
of great fissure eruptions and during the Pliocene volecanism again took
place with general uplift and subsequent valley cutting. During the Pleis-
tocene most of the region, with the exception of some of the higher portions,
was covered by the Cordilleran ice cap, and the whole region was depressed.
Recent times have been marked by uplift varying from 450 to 1,000 feet.

The intrusion of the Coast Range batholith formed the most important
event in the history of the Cordilleran region from the point of view of ore
deposits. A few deposits of British Columbia may be of younger or older
age, but nearly all may be said to be related to it. The intrusion accom-
panied folding and mountain building and later erosion uncovered the upper
parts of the intrusive mass. The exposed part of the batholith forms a
continuous band averaging about 100 miles in width, along the Pacific coast
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in Canada. To the east of this main mass are numerous smaller intrusions
that represent batholiths and stocks, most of which are probably connected
at depth with the main mass. The intrusion of all these did not necessarily
take place at the same time, but all or nearly all are of Mesozoic age,
presumably pre-late-Cretaceous.

The prevailing rock of the Coast Range and subsidiary batholiths
varies in composition from granite to diorite and the metals of the ore
deposits associated with it are gold, silver, copper, lead, zine, iron, anti-
mony, argenic, manganese, molybdenum, and tungsten. The deposits are
not scattered uniformly around the main mass, nor do all the smaller masses
show a like proportion of mineral occurrences. In places, apparently, dis-
section has been so deep that most of the mineral deposits have been
eroded away, whereas in other places erosion has not progressed sufficiently
deep to expose the mineralization. The nature of the intruded rock as a
precipitating agent, and the character of the contact, whether steep or
gently sloping, are also factors determining the presence or absence of
mineralization at any particular point. Certain intrusive masses were evi-
dently great mineral carriers. For example, the Nelson batholith has
hundreds of deposits chiefly of the silver-lead-zine variety in and around
it and numerous mines have produced and are producing ore.

The mineralization around these intrusive masses exhibits a zoning.
At the border of the intrusion the minerals present are of the high tempera-
ture variety such as scheelite, wolframite, molybdenite, and magnetite. The
gold deposits also oceur in this zone. Gradually the zone changes into one
in which copper is the chief metal present, and still farther from the
intrusive mass are the silver-lead-zine deposits. The zoning developed
essentially in a vertical direction with respeet to the upper surface of the
intrusive batholiths that lie beneath the surface and that here and there
protrude to relatively high levels, but it has been made apparent locally
in a horizontal plane. Hanson! has described an example of such zoning
in Zymoetz River area, along the eastern border of the Coast Range batho-
lith. As the result of plotting the available information concerning the
deposits of British Columbia east of the batholith on large scale maps he
concludes that in other districts there is to be observed a similar zonal
arrangement which would probably be still more apparent if the informa-
tion about the location, elevation above sea-level, and the mineral content
of the veins had been more complete.

The deposits of zinc and lead are commonly of the intermediate tem-
perature variety. Though they are usually associated together there is a
tendency for the zine to extend over into the copper zone nearer the parent
intrusive. In the Cordilleran region the zinc-lead deposits form three main
types, fissure veins, replacements, and contact metamorphic. The Sullivan,
as an example of a replacement deposit, the Slocan deposits as examples of
fissure veins, and the occurrence at Lund as a contact metamorphic have
already been mentioned and will be described in more detail in a later
chapter.

(lgglyanson, G.: “Zoning of Mineral Deposits in British Columbia’’; Trans. Rcy. Soc., Canada, sec. IV, pp. 119-126
7).
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Ezxplanation of Figure 1

Nova Scotia

. Stirling
. Loch Lomond
. Boisdale

North and Barachois rivers

. Clyburn valley

. Aspy bay

. Pleasant bay

. Faribault brook

. Southwest Margaree

. Port Hood

. Middle river, Victoria county

. Washaback mines

. Hawkesbury harbour
. Arichat

. St. Peters

. Arisaig

. Antigonish Harbour

. Ohio river

. Salmon river, Guysborough county
. Wine Harbour

. Hirschfield galena prospect

. Pictou Coal Field

. Pembroke

. Leadvale

. Gay river

. Dunbrack

. New Ross

. Ramsay lake

. North Carleton

. Joggins coal mine

New Brunswick

. Campobello

. Frye island

. Musquash harbour
. Frenchman ecreek, St. John county
. Quispamsis

. Hammond river

. Norton

. Teabham prospect
. Lumsden

. Dominion No. 1
. Britton mine

. Winding hill

. Rocky brook

. Nigadoo

. Elmtree

. Bighole brook
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CHAPTER IV
OCCURRENCES IN EASTERN AND CENTRAL CANADA
NOVA SCOTIA
(1)1 Stirling Zinc Property
(See TFigures 2, 3, and 4)

References

Cairnes, D. D.: Geol. Surv., Canada, Sum. Rept. 1916, pp. 255-260.

Hayes, A. O.: Geol. Surv., Canada, Sum. Rept. 1917, pt. F, p. 30; 1918, pt. F, pp. 20-21.

Weeks, L. J.: Geol. Surv., Canada, Sum. Rept. 1924, pt. C, pp. 199-217.

MecLaren, G. R.: N.S. Dept. of Public Works and Mines, Reports on the Mines, 1925,
pp. 160-172; 1926, p. S8.

Legg, R. E.: N.S, Dept. of Public Works and Mines, Report on the Mines, 1927, p. 100.

LOCATION

Stirling is about 4 miles inland from the south coast of Cape Breton,
the nearest point on the coast being Framboise cove. It is 35 miles by
road from the railway at St. Peter and approximately 40 miles from the
railway at Sydney.

HISTORY

The first development work on the property is believed to have been
carried out in 1904 when a small pit was opened. Since the occurrence was
then regarded as a copper prospect the small amounts of sulphides of that
metal present did not encourage further work. Zinc blende was found,
however, and during the war the property became of interest as a possible
producer of zinc. In August, 1916, two licences to search were granted to
Mr. James Nolan, and he took two leases of one-half square mile each.
In 1927 six leases were held, five of which were owned by the Eastern Min-
ing and Milling Company.

Diamond drilling was done by Hayden and Stone, and shot drilling
by the New Jersey Zinc Company, both of which operations were performed
under options that were not taken up. Both, however, showed the presence
of ore with depth.

In the spring of 1925 an option on the property was taken by the
American Cyanamid Company of New York. In July they commenced
sinking a shaft alongside the main ore zone. It was put down to a depth
of 400 feet and over 500 feet of work carried out on that level. Work was
discontinued in the summer of 1926.

IThis and the numbers attached to all locality names are locality numbers and appear on the various index
maps (Figure 1, ete.

96752—4
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In May, 1927, work was commenced on the property by the British
Metal Corporation (Canada). Using the same shaft, they proceeded with
horizontal work on the 200-foot level.

TOPOGRAPHY

The relief around Stirling is low. There are numerous lakes and ponds
and few elevations reach a height of 200 feet above these adjacent depres-
sions. Outerops are few and are confined to the beds of streams and the
shores of lakes with an occasional showing on areas of flat land. The hills
consist of gravels and boulders deposited during the Pleistocene glaciation
and the differences of relief are apparently due largely to the varying thick-
nesses of this ice-deposited overburden.

GEOLOGY

The rock succession according to Weeks is as follows:

Devonian (2)........coooviiniii .. Quartz diorite, granite, basic intrusives

May possibly be later than the intrusives. Sandstone, arkose, conglomerate

Unconformity

Slate, shale, with a conformable sandstone
member

Unconformity (?)

Volcanic flows, tuffs

Unconformity

Precambrian (P)........... Quartzite, quartzite-conglomerate

Precambrian.................... i Schist complex, cut by a granite-gneiss

The Precambrian schists outcrop along the coast between Fourchu
and Capelin cove. They are highly metamorphosed rocks of, apparently,
volcanic origin and are intruded by granite-gneiss which outerops on the
coast around Capelin cove. The granite-gneiss has been intensely deformed
and for that reason it and the associated schists are considered to be the
oldest rocks in the distriet.

Quartzite believed to be possibly of Precambrian age is exposed on
Five Island lake and branches of Marie Joseph river. It is white, is in
some cases conglomeratic, and as a rule shows considerable deposited
silica. Around Stirling lake it is cut by many small diabase dykes and by a
stock of quartz diorite. On Framboise river, above Five Island lake, a
small outcrop of the quartzite seems to dip under volcanics.

In the vieinity of the Stirling ore deposits, the predominant rock is
rhyolite or rhyolite tuff; greenstone occurs nearby, and also outerops of seri-
cite schist. A group of slates, with a sandstone member, is believed to be
yvounger than these voleanics. Similar strata on the nearby Mira river



A. Stirling zine mine, Cape Breton, N.S,
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were placed by Matthew from fossil evidence in the Cambrian. On Middle
and Framboise rivers are exposures of reddish sandstone, arkoses, and con-
glomerates characterized by comparatively low dips.

Intrusive rocks cutting the older strata and possibly also younger than
any of the sediments consist of quartz diorite, granite, and basic dykes.
In the neighbourhood of Stirling the quartz diorite forms two stocks. The
rock is coarse grained, grey, and consists of quartz, acidic plagioclase,
hornblende, chlorite, and magnetite. Deformation has been slight. Gran-
ite is found on the Loch Lomond road, on the Saint Esprit road, and the
road to Capelin cove. It is a coarse-grained, fresh variety similar to the
Devonian granites of the Nova Scotian mainland. Diabase dykes and
small masses of diorite porphyry cut the volecanics.

CHARACTER OF THE DEPOSIT

The mineral deposits occur as replacements of members of the sup-
posedly younger voleanic series, consisting in greater part of acid flows
and tuffs. These rocks have been sheared into sericite and chlorite schists
and the replacement took place in parallel bands following the planes of
schistosity. In places the original rock has been altered to quartz, whitish
dolomite, sphalerite, chalcopyrite, and pyrite. There is every degree of
replacement from country rock containing small amounts of disseminated
sulphides to masses of ore consisting of solid sulphides. Nearly everywhere
the ores are banded, the banding being parallel to the strike of the ore-
body and the schistosity of the voleanies.

The ore minerals are sphalerite, galena, chalcopyrite, and pyrite. The
associated gangue minerals consist mostly of quartz and feldspar with small
amounts of other minerals common to voleanic rocks, they being the un-
replaced residuals of the original country rock. The ore is extremely fine
In grain, and gangue and ore minerals are alike in size and intimately ad-
mixed. The high-grade ore is black or dark grey with a slight bluish tint
and with yellow streaks richer in pyrite and chalcopyrite producing the
banded appearance. The lower grades of ore form complete gradations
from high-grade ore to country rock with slight mineralization.

Ore has been exposed by surface trenching over a length of 450 feet.
The width of the deposit is somewhat obsecure, but in one trench, “ A 7, it
is 90 feet which includes, however, two bands of schist.

A small zone of mineralization is located on Copper brook, nearly a
mile below the main workings. The mineralized zone outerops on the brook
for a few yards and consists of a pyrite replacement of a rhyolite.

DEVELOPMENT

The relative positions of surface exposures, trenches, ete., are shown
in Figure 2. The terms high grade, intermediate grade, and low grade
are applied respectively to ore with assay contents of zinc of 20 per cent
and over, from 10 per cent to 20 per cent, and for less than 10 per cent.

In trench “ A 7 mineralization is represented by five bands of ore, one
high grade on the north, separated from the remainder by 1-1 feet of fine-
grained, slightly schistose greenstone, two intermediate, and two low-grade,

96752—4}
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belts. The wider of the two intermediate-grade belts contains 2 feet of
estimated high-grade ore, but when assayed as a whole, the body is of
intermediate grade. The succession and widthe of ore and country rock
are shown in Figure 2. In trench “ D ” which lies 120 feet northeast of
“ A", are four bands of high-grade ore, separated by thin bands of green-
stone, and one band each of intermediate and low-grade ore. In trench
“C?”, 140 feet northeast of “D ”, no exposures are observable, but in
the pit high-grade ore is exposed on two opposite walls. In trench “H"”
a width of high or medium grade ore of 11 feet, containing a few stringers
of schist, was measured. Trench “¥ ” shows voleanic rock mineralized
with pyrite and some sphalerite, and cut by stringers of quartsz.

The preceding account is essentially derived from the report by Weeks.
In the summer of 1926 the property was visited by M. E. Wilson who
examined the underground work performed by the American Cyanamid
Company. In August, 1927, the writer visited the property and was
shown the work performed to that date by the British Metal Corporation
(Canada). The rocks as seen underground consist of voleanics, rhyolites,
dacites, etc., all more or less altered. Associated with them are some finely
banded types that are apparently tuffs. All contain disseminated pyrite.
At places the rocks change into varieties consisting largely of secondary
dolomite and pyrite and locally there is a development of tale along shear
planes. The schistose phases with dolomite and pyrite carry, as a rule,
low values in zine, with traces of lead and copper. The ore zones consist
of solid masses of sulphides or of schist with sulphides. The sulphide
masses consist of an intimate mixture of sphalerite, pyrite, chalcopyrite, and
galena. In August, 1927, a zone of ore 35 feet wide averaging 17 per cent
zinc was being followed. In December, 1928, the company stated that they
had followed the ore zonc on the 200-foot level for a distance of 600 feet
and had blocked out 200,000 tons of ore between that level and the surface.

ORIGIN

The deposits are replacements of the voleanie rocks. The gangue
material consists of remnants of the altered volcanics. In the higher grades
of ores, the gangue occurs in isolated blebs in the ore minerals, these rela-
tions being reversed in the lower grades. The pyrite represents the earliest
stage of mineralization. It is found throughout the ores in distinct erystals,
surrounded by the other ore minerals. Occasionally a tongue of sphalerite
cuts into a pyrite crystal suggesting a replacement of the pyrite by the
later sphalerite. Sphalerite, galena, and chalcopyrite fill cracks and inter-
stices in pyrite fragments showing that the latter were fractured prior to
the deposition of these minerals.

The source of the mineralizing solutions is believed to be the deep-

seated intrusives that cut the voleanics. The replacement followed the
planes of schistosity in the voleanies.
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(2) Loch Lomond

References

Fletcher, H.: Geol. Surv., Canada, Rept. of Prog. 1882-84, pt. H, p. 93.
Hoffmann, G. C.: Geol. Surv,, Canada, Ann. Rept. 1898, pt. R, p. 23.

Fletcher reports:

S PP Near the head of Loch Lomond, small pits have been
sunk in massive grey limestone containing fossils. A minute quantity of galenu is
disseminated in it as small grains. In a large brook between this point and Mira
river is a dark breceia, probably one of the basal beds of the Millstone Grit, containing
large fragments of compact felsite, bound together by a rusty calcareous cement con-
taining galena. Some of the layers for a thickness of 4 feet have been mined and
several tons of ore extracted. A specimen snalysed by Mr. Adams yielded 2-879
01}11ncles” of silver to the ton, the galena constituting but a small proportion of the
whole.

Hoffmann reports:

“From the Rev. Mr. Sinclair’s place, Loch Lomond, Richmond county, a white,
subtranslucent quartz, carrying small quantities of galena and copper pyrite. The
sample, consisting of several fragments, weighed 17 pounds. Assays showed it to
contain:

Gold....ooiiiiiii i none

Silver. ..o 1225 ounce to the ton of 2,000 pounds
Determinations of the lead and copper in this zone:

Tead..........coiiiiiiinnn.. 9-43 per cent

CoOpPeT. « vttt 2-03 per cent”

(3) Boisdale Silver-lead Prospect

Reference

Rept. Dept. of Mines, N.S., 1909, p. 175.

“This ecompany (The King Edward Exploration, Smelting, Refining, of Cape
Breton, Limited) have carried on extensive prospecting and development work for
galena along the contact of the Carboniferous limestone with the conglomerate at rear
of Boisdale, Cape Breton county. A number of test pits have been put down ranging
in depth from 15 to 40 feet, and at a point about one-quarter of a mile in a westerly
direction from the junction of Gillis Lake road with the Bourinot road, a shaft has
been sunk on a galena prospect. At the end of the year this shaft was down 70 feet
deep, with drifts east and west at the bottom, 29 and 30 feet respectively. The deposit,
so far opened in the shaft, is from 2 to 7 feet in width, and in places shows much of
galena.”

(4) North and Barachois Rivers

References

Fletcher, H.: Geol. Surv. Canada, Repts. of Prog. 1876-77, pp. 451-452; and 1882-84,
pt. H, p. 94.
Fleteher reports:

“The hills between St. Ann harbour and North river, which attain a height of
upwards of 1,000 feet, furnish some of the grandest scenery of the island. On the
west shore of the harbour, after leaving the fringe of red Carboniferous rock at the
base of the bar, we encounter compact felsite and porphyry, of greenish and other
colours, succeeded near McDonald pond by syenite, which is said also to occupy the tops
of these hills. A mile or two from the shore, on the road between McDonald pond and
the upper settlement of North river, a number of small quartz veins occur, abounding
in specks of galena, copper pyrites, black and honey-coloured blende and iron pyrites.
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They seem to have no persisting nor definite direction, but blend with the red syenite.
On a small tributary of Barachois brook, near the road, several of them have been
sufficiently developed to prove their worthlessness. In one place, a quartzose belt, 3
or 4 feet wide, occurs in a soft, slaty, greenish black rock.

On Donald McDonald’s farm, about a mile north of the bridge at the head of
tide-water in North river, a much more important deposit has been mined by Messrs.
Ingraham, Blackett, Gisborne, Dr. McKay, and others, without satisfactory results.
The vein is ill-defined, but varies from 2 to 3 inches to a foot in thickness, being in
one place split by a band of 18 inches mixed quartz and feldspar. The vein-stone is
quartz, often brecciated, carrying galena, copper pyrites, and black blende in abun-
dance. A parting divides it from the overlying rock, while the lower, and generally
the richest, part, adheres strongly to the foot-wall. The trend of this vein is about
north 26 degrees west—in one place north 6 degrees west—the dip easterly at an angle
of 45 degrees; but both strike and dip are variable. The wall-rock is a greenish, jointed,
porphyritic felsite, followed higher in the brook by red and green mottled felsites,
like those of Gabarus, Louisburg, and Coxheath.

An analysis, made for Mr. Gisborne at the Boston School of Technology, of a
sample of 900 pounds of ore from this vein, yielded at the rate of 501 pounds of
concentrated ore to the ton, or 155 pounds of ingot lead, and 2-95 ounces of silver.”

In the 1882-84 Report of Progress Fletcher reports:

“Some further desultory work has been done at the North river of St. Ann at
the mine. In the workings the vein now dips north 83 degrees east 30 degrees, and
carries calespar, varying from 1 foot to 7 inches downward, but where thickest it is
barren and split by bands of the country rock. In one place it is 6 inches thick and
contains £ of an inch of galena, but generally the galena is mixed with yellow and
purple copper ore, or sometimes nearly replaced by black blende.

Further explorations in the veins in the syenite of the Barachois vein have not
led to an improvement in their prospects, the largesl being less than 6 inches in
thickness. In some places, however, the vein consists almost entirely of galena,
while in others copper pyrites is present.

(5) Clyburn Valley

Reference
Wright, W. J.: Geol. Surv, Canada, Sum. Rept. 1913, p. 282.

LOCATION

Clyburn brook is in Victoria county, Cape Breton, and empties into
the Atlantic ocean about 40 miles north of Sydney. Three prospects have
been opened up in this locality on silver-lead ores, one on Blue brook, one
on Slate brook, and a third on the ridge between the two brooks. These
two streams enter Clyburn brook from the north about 1} miles and 2
miles, respectively, west of the Franey gold mine.

GEOLOGY

The rocks of the region consist of Lower Carboniferous conglomerate,
dolomitic limestone, gvpsum, sandstones, and shales, and a pre-Carboni-
ferous complex consisting of slates and schists, intrusive, grey, gneissoid
quartz diorite, dark basic dykes, and a batholith and dykes of pinkish

granite.
DEPOSITS

The silver-lead deposits on Blue brook and Slate brook occur in a zone
along the contact between the granite and the intruded slates and schists.
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The granite is fine-grained and is considerably shattered and impregnated
with pegmatitic material and quartz. The quartz is bluish white and
occurs as small veins and irregular masses up to several feet across. Some
of the masses have well-defined boundaries; others grade into pegmatite
and granite. The galena occurs chiefly in small, irregular vugs in the quartz
and granite. Small amounts of sphalerite and pyrite are also present.

An assay of a sample gave the following: gold, 0-0; silver, 9-37 ounces
per ton; lead, 9-6 per cent.

ORIGIN

The deposits are considered to have been deposited with the pegmatitic
and aplitic rock in which they are found and to have had their origin in
the granite.

POSSIBILITIES

The sporadic nature of the deposits and their association with pegma-
tite do not appear to offer any hope that they will ever be of commercial
importance.

(6) Aspey Bay, Victoria County

Reference

Fletcher, H.: Geol. Surv,, Canada, Ann. Rept. N.S,, vol. XVI, pt. A, p. 297 (1907).

Galena is reported by Fletcher to occur in small quantities in lime-
stone at the contact of the Lower Carboniferous limestone with Precambrian
gneiss and pegmatite.

(7) Pleasant Bay, Inverness County

Reference
Fletcher, H.: Geol. Surv., Canada, Rept. of Prog. 1882-83-84, pt. H, p. 93.

Fletcher reports:

“ At Pleasant bay, near the mouth of Mackenzie river, grey quartzose grit with
patches of greenish and reddish fine sandstone is associated with a dark grey and
brownish, highly bituminous, limestone, with calespar veins. The veins hold galena,
which is also disseminated in the limestone and grit. These rocks do not extend far
inland, but are surrounded by the underlying gneiss. The galena occurs chiefly in
two veins 53 and 3 feet thick respectively, and a shaft 15 to 20 feet deep has been
sunk in each. The galena contains both silver and gold, and is associated with copper
pyrites. At the mouth of the river, copper pyrites and galena appear in specks with
iron pyrites and fluorspar in the strings of white guartz that penetrate the syenite
and granite.

Professor How mentions bitumen also as found in the calcite of this locality. The
«“ mine”” has been known for many years and a large sum of money spent in explor-
ing it.

(8) Faribault Brook Prospects

References

Woodman, J. E.: N.S. Dept. of Mines, 1898, pp. 18-39.
Grandin, M. V.: “Notes on the Deposits of South Cheticamp, Cape Breton Island,
N8.”; Proe. and Trans. N 8. Inst. of Seci., vol. XTI, pp. 347-360 (1902-

1906).
Mason, F. H.: ((C%g(())j)ed) Geol. Surv.,, Canada, Ann. Rept., NS, vol. XV, pp. 242-3
i).
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LOCATION

Faribault brook, or L’Abime brook, as it is known locally, is a branch
of Cheticamp river which enters the gulf of St. Lawrence immediately north
of Cheticamp or Eastern Harbour in the northern part of Cape Breton
island. Eastern Harbour has no railway connexions, but may be reached
by motor or by steamer from Mulgrave. The galena prospect lies about
5 miles to the northeast on the east bank of Faribault brook, 1,100 yards
above the mouth. An old wagon road can be followed to within a short
distance of the property.

HISTORY

The creek was first prospected for gold. In 1897 an outerop of quartz
and galena was discovered near the creek. A shipment of cobbed ore was
made to Swansea. A mill was then erected on the property. No. I incline
was put down in 1898 and No. Il in 1901. A dam was built on the brook
and a flume 2,600 feet long brought the water to the mill. Not enough ore
was found to make the property a commercial success and work was dis-
continued.

In 1927 work was again carried out on the property. It has been
leased by Mr. R. E. G. Burroughs, and two companies—Alderson, MacKay,
and Armstrong, and the Harvie Mining Company—had leases from
him. The main workings were pumped out and a prospecting campaign
was carried out in the surrounding region.

TOPOGRAPHY

The region around Cheticamp shows two natural divisions, a narrow
plain along the coast and a high plateau to the east. The latter has an
average elevation of about 1,200 feet and is cut by deep gorges and val-
leys. Settlements are confined to the narrow seaboard plain.

GEOLOGY

The rocks of the region around Cheticamp fall into two main divisions,
Carboniferous sediments, and a complex of schists and crystalline rocks of
pre-Carboniferous, probably Precambrian age. The former consist of con-
glomerates, sandstones, shales, limestones, and gypsum, occupying the sea-
board plain and the fringe of ridges along the foot of the escarpment at
the edge of the plateau. The pre-Carboniferous rocks form the high
plateau and consist of granites, syenites, gneisses, and schists. Along the
edge of the plateau granitic rocks are the most abundant and are cut by
dark basic dykes. The pre-Carboniferous complex has been extensively
sheared and faulted. The contact between the Carboniferous and older
rocks is a fault plane following the course of the escarpment.

In the neighbourhood of the galena prospect the rocks are schists
whose planes of schistosity vary considerably in strike and dip. At the
main workings they strike north 70 degrees east magnetic and dip about
30 degrees northwest. The schists are of two varieties, a light-coloured
sericite type containing nodules of garnet, and dark-coloured chlorite and
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hornblende schists. The former probably represent altered quartzose sedi-
ments and the latter basic voleanic rocks. At the dam 2,600 feet above
the mill-site, the rocks are dark volcanics. About a quarter of a mile
above the dam the rocks are quartzose biotite-gericite schists whose schis-
tosity planes are almost flat. The schists in places carry disseminated
arsenopyrite.

ORE DEPOSITS

The mineralization consists of sulphides and quartz along the folia-
tion planes of the schists and in places forming stringers cutting across the
schistosity. The amount of mineralization is very small and it is difficult
to understand why a mill was erected on such small showings. The sul-
phide minerals are galena, sphalerite, arsenopyrite, pyrite, chaleopyrite,
and pyrrhotite. Woodman mentions the presence of niceolite in some of
the quartz stringers. The sulphides for the most part lie along the folia-
tion planes in small lenses. These lenses are for the most part less than
an inch in width at most, and only a few feet long, and occur irregularly
distributed. Some of the lenses consist of solid sphalerite, others of solid
galena, and in still others the two sulphides are associated. In places the
sulphide lenses cut across the foliation planes.

DEVELOPMENT

At the mill-site there are five openings on the north or east side of
the creek. Under ordinary conditions these are full of water. No. 3 is
the deepest and was pumped out at the time of the writer’s visit in 1927,
so that an examination was possible. It is an incline approximately 110
feet long dipping north at an angle of 20 degrees and following the folia-
tion planes of the schists which consist of a dark grey schist overlying a
white sericite schist. The mineralization consists of a few narrow lenses
of galena and sphalerite lying along the foliation planes. The lenses aver-
age less than 1 inch in width. The greatest width is about 5 inches. In
the face at the bottom of the incline, a few small stringers of sulphides
cut across the schistosity. The results of a series of seven channel samples
in this incline were furnished by Mr. R. E. G. Burroughs. These were
taken at intervals of 10 feet in the lower part of the incline. The highest
values obtained were 1-02 per cent Pb and 0-87 per cent Zn; the average
of all the samples was 0-67 per cent Pb and 0:66 per cent Zn.

No. 2 working is an incline whose opening is about 20 feet west of
that of No. 3. It joins No. 3 incline at a point 35 feet from the mouth of
No. 3. Workings Nos. 1 and 4 are shallow cuts. Working No. 5 is an
incline to the north about 35 feet long; an average of six channel samples
across its walls gave 0-09 per cent Pb and 1-5 per cent Zn.

A few scattered lenses of sulphides have been found in the schists on
the south side of Faribault brook.

About a quarter of a mile above the dam on Faribault brook an open-
ing was made in the rocks on the right bank of the stream. The mineraliza-
tion here consists of small quartz stringers and small lenses of pyrrhotite
and arsenopyrite along the foliation planes of the quartzose schists.
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DAPHINE BROOK

In the summer of 1927 an occurrence of sulphides was found on
Daphine brook, a tributary of Cheticamp river, which it joins about three-
quarters of a mile east of Faribault brook. The prospect is 4 mile up the
brook and nearly 1 mile east of the prospect on Faribault brook. The
rocks are dark grey, biotite-sericite-quartzose schists. In places through-
out a distance of 200 feet along the creek, mineralization consisting of sul-
phides and associated quartz is exposed. The sulphides consist of sphaler-
ite, galena, pyrrhotite, chalcopyrite, and pyrite. In places the sulphides
are disseminated in the rock and in other places they form masses, with
minor amounts of quartz, lying for the most part along the foliation planes.
The largest lens exposed at the time of the writer’s visit has a maximum
width of 7 inches and an exposed length of about 3 feet.

ORIGIN

The presence of pyrrhotite and arsenopyrite suggests that the deposits
are of high temperature origin and it is believed that the source of the solu-
tions was the granite which intrudes the schists. The mineralization was
later than the development of the schistosity. This is shown by the pres-
ence of seams of sulphides and quartz, which occupy fractures cutting
across the foliation planes. The deposits are believed to be due largely to
replacement, the fractures and schistosity planes having served as planes
of access for the mineralizing solutions. They may, however, be due in
part to impregnations along planes of shear.

(9) South West Margaree

Reference
Fletcher, H.: Geol. Surv., Canada, Rept. of Prog. 1882-84, pt. H, p. 93.

Fletcher reports:

“On the hill at D. Norman McVarish’s, South West Margaree, one of these
limestone strata (Carboniferous) is full of minute veins of calespar and quartz, hold-
ing minute traces of galena.”

(10) Port Hood
Reference
Fletcher, H.: Geol. Surv., Canada, Rept. of Prog. 1882-84, pt. H, p. 94.
Fletcher reports:

“ A small vein containing galena, of no commercial value, was also found in the
sandstone of the Coal Measures at Port Hood, between two seams of coal, and traces
of galena also occur in the Precambrian rocks as in Cheticamp river.”

(11) Middle River, Victoria County

Reference
Fletcher, H.: Geol. Surv., Canada, Rept. of Prog. 1882-83-84, pt. H, p. 30.

On Middle river, according to Fletcher, small amounts of zinc blende
occur with hornblende schists and intrusive granite and syenite.
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“In the river as far as Duncan brook, tale, hornblende and mica-schists, and
quartzite form rapids. On the weathered surface there are scattered minute, red
crystals of garnet . . . . Some of the hornblende schists pass into coarse, red-
dish syenite and contain emerald green spots of quartz and dark brown specks of
crystalline zinc blende. Coarse, rough jointed, broken granite and a dark trappean and
diorite rock, speckled with quartz, feldspar, and iron pyrite, somewhat vesicular and
traversed by a 1-foot vein of quartz, break through talcose mica-schist and coarse
granite.”

The mineral association suggests an intermediate or high temperature
origin with the granitic intrusive as the source of the sphalerite.

(12) Washaback Mines, Victoria County

Reference
Fletcher, H.: Geol. Surv.,, Canada, Rept. of Prog. 1876-77, p. 451.

Fletcher reports:

“ Mining operations were undertaken on a small scale about 12 years ago by Mr.
Alexander Cameron, of Baddeck, and others, to test the value of the quartz veins of
the schistose rocks of Burnt Head and Boulaceet Harbour. At the former place &
number of irregular, ferruginous quartz veins, the largest about 15 inches thick, hold
traces of argentiferous galena, copper, and iron pyrites. An analysis, by Dr. Hayes,
of Boston, of specimens from one of these veins, shows it to contain 39 ounces 10
pennyweights, 12 grains of silver to the ton. At Boulaceet Harbour another vein,
which varies from 3} inch to 4 inches in thickness, with small barren feeders, runs
nearly at right angles to the strike of the rocks, and dips eastward at an angle of 27
degrees. In this vein a rich pocket of galena, containing gold, sulphide of silver,
copper and iron pyrites, produced at the rate of 18 ounces, 9 pennyweights, 3 grains of
gold and 97 ounces, 10 pennyweights, 14 grains of silver to the ton. Scattered through
the hornblendic and quartzose rocks in which the vein is contained are grains of copper
pyrites and specular iron ore. As there appeared to be little prospect of the discovery
of other rich pockets, and as the rock is hard to work, the mine was abandoned.”

(13) Hawkesbury Harbour, Inverness County
Reference
Fletcher, H.: Geol. Surv., Canada, Rept. of Prog. 1879-80, pt. F, p. 85.

Fletcher reports that bed No. 53 in the section at Hawkesbury harbour
consists of ““ light grey, fine, ﬂaggy, and shaly sandstone, with minute veins
of calespar. One of these veins contains black and honev coloured zinc
blende.”

(14) Arichat Harbour, Richmond County
Reference
Fletcher, H.: Geol. Surv,, Canada, Rept. of Prog. 1879-80, pt. ¥, p. 123.

Fletcher reports:

“ A considerable quantity of this ore of lead (galena) was discovered many years
ago in the limestone at the head of Arichat harbour, and to some extent wrought.”
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(15) St. Peters, Richmond County

Reference
Fletcher, H.: Geol. Surv.,, Canada, Rept. of Prog. 1877-78, pt. F, p. 18.

Fletcher reports:

“Limestone, bluish and grey, compact, crystalline, and concretionary, massive or
slaty, contorted and variable in dip; seen on the eastern side of mount Granville and
in many places on the Bras d’Or as far as McNab cove. At St. Peters it is full of
small specks and strings of galena; and chloritic matter is found between the layers;
contains here only a few doubtful encrinites.”

(16) Arisaig, Antigonish County
Reference
Fletcher, H.: Geol. Surv., Canada, Ann. Rept., vol. I, pt. P, p. 122 (1887),
Fletcher reports:

“ Behind and to the westward of Arisaig chapel, and also at the pier, several open-
ings have been made on very small, irregular veins, in which specks of iron and
copper pyrites and galena were observed.

The occurrence in the Carboniferous limestone of specks and crystals of galena, of
no economic value, is so common as to atiract little attention, although it has some-
times led to the unprofitable expenditure of money in the hope that these traces
might lead to richer deposits.”

(17) Antigonish Harbour, Antigonish County
Reference

Fletcher, H.: Geol. Surv,, Canada, Ann. Rept., vol. II, pt. P, p. 83 (1887).

Fletcher reports:

“These rocks (Carboniferous), particularly gypsum, are also found on Antigonish
harbour, below the bridge as far as the mouth. An outcrop of limestone, near
Taylor’s road, is grey, massive, and spotted with galena.”

(18) Ohio River, Antigonish County
Reference
Fletcher, H.: Geol. Surv. Canada, Ann. Rept. vol. I, pt. A, p. 23 (1886).

Many of the exposures of Carboniferous limestones of Ohio river con-
tain traces of galena in addition to copper, and have been mined, but
without profit.

(19) Salmon River, Guysborough County
Reference
Fletcher, H.: Geol. Surv., Canada, Ann. Rept., N.S,, vol. II, pt. P, pp. 122, 156 (1887).

At the Salmon River mine veins cutting staurolite gneiss consist of
quartz with calcite, galena, pyrites, and other minerals. The source of
the veins is evidently the granite which intrudes the metamorphosed sedi-
ments.
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(20) Wine Harbour, Guysborough County
Reference

Faribault, E, R.: Geol. Surv,, Canada, Ann. Rept., vol. XVI, pt. A, p. 344 (1907).

Faribault reports:

“An association of quartz with some chloritic schist, carrying small quantities of
pyrrhotite, pyrite, sphalerite, galena, and arsenopyrite, and some native gold. From
the property of the Plough Lead Mining Company, Wine Harbour, Guysborough
county, province of Nova Scotia.”

(21) Hirschfield Galena Prospect
(See Figure 5)
Reference
Wilson, M. E.: Geol. Surv., Canada, Sum. Rept. 1926, pt. C, p. 83.

“This deposit is situated on the south bank of the west branch of St. Mary river
about 2 miles west of Glenelg post office, Guysborough county. It is said to have
been discovered by David Smith in 1873 and was first worked in 1875 by Francis
Zwicker who drove the main adit to within 10 feet of its present termination. Sinee
that time some additional development work has been performed by George Hirsch-
field. This includes the upper adit (about 15 feet higher than the lower) driven in
1904, and the extension of the main adit and the west drift in 1925. The property is
held at present under lease by Mr. Hirschfield.
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Figure 5. Plan of workings, Hirschfield prospect, Guysborough county, N.S. Veins
are shown by heavy lines; and the fracture zone bordering the west vein by
short, parallel lines.

The rocks in which the deposit occurs are interstratified, impure quartzite and
slate belonging to the Gold-bearing series, and strike about east-west magnetic. They
stand almost ventical at the entranee to the main adit, but elsewhere dip 75 degrees to
the north. The galena occurs in two veins (Figure 5). The east vein trends about
north-south magnetic and has a3 maximum width of 6 inches. The west vein trends
north 30 degrees west magnetic and has a maximum width of 8 inches, but is joined on
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its west side by a fracture zone up to 2} feet wide, in which there is considerable galena
in places. According to assays made for Mr. Hirschfield, the galena carries from 15 to
16 ounces of silver to the ton of lead.

These deposits are obviously too small to be of much value, but they are
important in so far as they may indicate the presence of more extensive deposits
nearby. There are two factors that have a bearing on this possibility—the source of
the galena and the presence of a large fracture or other opening in which galena could
be deposited. The deposits as shown on the geological map (No. 36 West River St.
Mary, Geol. Surv., Canada) lie several hundred feet north of a dyke of granite which
may be the source of the galena. On the other hand, they are adjoined on the north
by Carboniferous conglomerate resting unconformably on the Gold-bearing series and
numerous deposits of galena are known to occur in Nova Scotia along this contact. In
the one case the possible continuation of the deposit might lie to the south and in the
other to the north.”

(22) Pictou Coal Field, Pictou County
Reference
Poole, H. S.: Geol. Surv., Canada, Ann. Rept., vol. XIV, pt. M, p. 37 (1906).

Poole reports galena and zine blende in nodules in the Coal Measuves.

(23) Pembroke
Reference
Fletcher, H.: Geol. Surv., Canada, Ann. Rept., N.S, vol. V, pt. II, pt. P, p. 186.

The deposit is near Glenbervie post office, upper Stewiacke valley, Col-
chester county. The rocks are hard, blue limestones of Carboniferous age.
The development work was carried out near the base of the limestones
where they rest on red and grey slates.

A visit was made to the property in 1925. Evidence of considerable
exploration work in the form of tunnels, pits, and shafis is to be observed.
One tunnel is said to have a length of 135 feet. No sign of extensive miner-
alization was observed. Small stringers of caleite cut the limestone. It is
reported that large masses of galena were encountered, but none was
observed by the writer. Disseminated galena in the Carboniferous rocks is
present in many places in Nova Secotia, but the amounts are apparently too
small to be of commercial importance.

(24) Leadvale Galena-Sphalerite Property
(See Figures 6 and 7)
References

Reports of Department of Mines, Nova Scotia: 1881, p. 14; 1882, p. 11; 1883, p. 24;
1884, p. 34; 1926, p. 83; 1927, p. 95.

Geol. Surv.,, Canada, Ann. Repts,, N.8.: vol II, pt. P, p. 162; vol. III, pt. A, p. 98;
vol. V, pt. P, p. 186; vol. VI, pt. S, pp. 84-85.

Hardman, J. E.: “On the Occurrence of Galena at Smithfield, N.S.”; Jour. Can. Min.
Inst., vol. I, pp. 215-219.

Murphy, G. F.: “ Report on the Smithfield Lead Property ”; N.S. Report on the Miues,
1935, pp. 120-125.

Wilson, M. E.: Geol. Surv.,, Canada, Sum. Rept. 1926, pt. C, pp. 79-83.
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LOCATION AND HISTORY

“This property is situated at Leadvale (formerly known as Smithfield) in Col-
chester county, about 12 miles southeast of Truro. It lies 9 miles in a straight line
and 13 miles by road from Brookfield station on the Canadian National.

Development work on the deposit was begun in 1881 and continued at intervals
to 1884. During this period shafts Nos. 1 and 2 were sunk and a small smelter con-
structed in which about 300 tons of ore were treated. During the winter of 1894-95
operations were resumed for about 6 months. At this time shafts Nos. 3 and 4, and
three diamond-drill holes (Figure 6) were put down. No further work was attempted

Geologica! Survey, Carnsds.

Figure 6. Surface plan of Teadvale galena-sphalerite property, Colchester county, N.S.

until 1925, when Mr. R. E. G. Burroughs and associates obiained an opbion on the
property and in 1926 dewatering the workings for the purpose of determining the
extent and grade of the ore. It was at this time that the deposit was examined by
the writer.”1

An option from Mr. Burroughs was taken in turn by the British Metal
Corporation (Canada) and work by this company was commenced on
January 1, 1927, and continued until July of the same year when the
option was dropped.

GEOLOGY

“No rock outcrops were observed anywhere near the openings, but development
work has shown that the deposit oceurs in grey limestone close to its contact with red,
impure sandstone (Figure 7). The limestone, the ore deposit, and the sandstone
for several feet from its contact with the limestone, have been very much broken, a

1The quotations are from the report by M. E. Wilson.
96752—5
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condition indicating that faulting has occurred along the contact of the sandstone and
limestone since the deposit was formed. The bedding of the sandstone, which appears
to be parallel to the contact of the limestone, trends north 55 degrees west magnetic
and dips about 70 degrees south. According to Fletcher the limestone belongs to the
Carboniferous and the sandstone to the Devonian. It has been discovered by W. A.
Bell that the sandstone contains fossils of the Horton series and, therefore, belongs to
the lower or middle part of the Mississippian or Lower Carboniferous and that the
limestone is Windsor and belongs to the Upper Mississippian. The nearest ouberops
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Iigure 7. Plan of workings, Leadvale galena-sphalerite property, Colchester county, N.S.

to the deposit, scen by the writer, lie about 2,000 feet westward. The most southerly of
these lie behind Mr. Lewis Fisher’s house and consist of thin-bedded, blue-grey lime-
stone striking east-west magnetic and dipping 40 degrees south. The limestone is con-
siderably jointed and cut by seams of calcite, but is not cut by a fault. North of this
point there is an outcrop of irregularly bedded limestone striking in the same direction
and dipping 55 degrees south. Uniformly bedded sandstone having the same strike
and dip is exposed 35 feet north of this point. The contact hidden between these two
exposures is presumably the same contact as that seen in the mine workings and is
so indicated on Fletcher’s map.”®

CHARACTER OF DEPOSIT

“'The deposit as exposed in the shafts, drifts, and crosscuts is composed of angular
blocks of ore and of grey limestone, enclosed in a muddy matrix of finely broken orc
and limestone. The ore masses consist chiefly of pyrite, and galena, with smailer
proportions of sphalerite and calcite. The galena in the ore-blocks oceurs in veins
cutting the pyrite and as a matrix enclosing fragments of pyrite. The sphalerite and
calcite occur as aggregates within the galena. The limestone forming the blocks within
the brececia is a grey variety cut by numerous veinlets of calcite. The ore-breceia
zone trends north 55 degrees west magnetic, is from 25 to 30 feet wide, and has a known
length in the workings of 220 feet. It is stated, however, that ore was cut 1n a
diamond-drill hole situated about 100 feet south of the No. 1 shaft, the most westerly
shaft in which ore was found.

1 Geol. Surv., Canada, Map No. 636 (Truro Sheet).
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A number of samples, representing as nearly as could be obtained an average
across widths of 4 to 5 feet, were taken from the faces of the drift and the walls of
the crosscuts for the purpose of determining, if possible, the approximate average
grade of the deposit. Analyses and assays of these samples made by A. Sadler and
R. J. Offord of the Mines Branch showed that they contained from a trace of silver
and no lead and zine, up to 0-28 ounce of silver a ton, 2-05 per cent of lead, and 0-88
per cent zine. Gold was absent from all the samples. Twenty channel samples, taken
by W. L. Goodwin, who examined the property previous to the writer, showad a
similar variation in grade up to 26-69 per cent of lead, 0-34 ounce of silver a ton, and
10-62 per cent of zinc. The average was 0-14 ounce of silver a ton, 5-04 per cent of
lead, and 3-51 per cent zinc. The difference in the average grade of the samples
collected by the writer and those collected by Mr. Goodwin is probably due, for the
most part, to the fact that the writer’s samples were chiefly from the walls of the
drifts. A sample taken by Mr. Goodwin across a width of 7 feet on the east wall of
the westerly of the south crosscuts from No. 3 shaft (Figure 7) contained 8-48 per
cent of lead, 0-42 per cent of zine, and 0-17 ounce of silver a ton, whereas two samples
taken by the writer across adjacent widths of 4 feet on the opposite side of the same
crosscut contained, respectively, 0-54 and a trace of lead, 1-46 and no zinc, and 0-10
and a trace of silver. It is evident, therefore, that it is impossible to determine the
average grade of ore in a deposit of this irregular character by the usual sampling
methods. Nevertheless, the results of the assays indicate that the deposit is probably
not of average workable grade throughout its whole extent, but that within the miner-
alized zone there may be a deposit at least 5 to 10 feet wide and containing 5 per cent

of lead and 3 per cent of zine.”
DEVELOPMENT

“The development work performed on the property (Figures 6 and 7) includes four
shafts having the following depths: No. 1, 30 feet; No. 2, 55 feet; No. 3, 40 fect;
No. 4, 40 feet; and drifts and crosscuts from shafts Nos. 2 and 3 as shown in Figure 7.
It 1s stated by Gilpin that there is also a crosscut extending for 40 feet south {rom
shaft No. 1 in which there is ore for 30 feet. This was not examined by the writer.
Three diamond-drill holes are said to have been drilled to depths of 80, 143, and 151
feet respectively, at the points indicated in Figure 7. It was in the hole between the
road and creek that ore is said to have been ecut at the bottom.”

The property was visited in early June, 1927, when development work
was being carried out by the British Metal Corporation (Canada). This
work is carried out from No. 2 shaft which is vertical to the 50-foot level.
Below this level it was continued to the 100-foot level on an angle of 65
degrees southwest. Drifts were run both ways along the breceia zone. To
the northwest 84 feet of drifting was done, at the end of which short eross-
cuts 10 and 12 feet long, respectively, were driven southeast and north-
east. To the southeast a drift approximately 100 feet was carried from the
shaft. A crosscut was algo driven from the shaft across the breceia zone.
The above measurements are the total of the work performed by the British
Metal Corporation.

Conditions on the 100-foot level are similar to those described for the
shallower depths. The ore consists of rounded masses of sulphides in a
broken zone represented in places by heavy blue clay. At the time of the
writer’s examination only 98 feet of the 100-foot level had been driven 32
feet to the northwest and 66 feet to the southeast. Ore breccia was encoun-
tered northwest of the shaft for a distance of 20 feet, but beyond this, to
the northwest, the drift showed no ore. Liltle ore was seen to the southeast
of the shaft. The material taken from the workings was hand sorted, the
sulphide blocks being piled by themselves. The writer was informed that
this material ran about 5 per cent combined lead and zine. Assays of this
type which would correspond to a mill run form probably the best average
that can be made.

567525}
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ORIGIN

The deposit was formed originally along the contact between the lime-
stone and the underlying sandstone-shale series. The ore zone was, how-
ever, so extensively broken and sheared by later movements that its original
character and dimensions can only be conjectured. The first problem i3
whether the solutions that deposited the sulphides had their source in some
underlying igneous rock or were of surface origin and picked up their iron,
lead, and zinc content during their circulation through overlying rock.

A study of the ore masses furnishes a certain amount of information.
In places blocks of limestone are surrounded by pyrite and contain dis-
seminated pyrite. This suggests that the original mineralization took place
along a zone of movement, that pyrite and other sulphides were deposited in
this fracture zone in places surrounding brecciated fragments of limestone
and in places replacing the limestone. Again the ore masses show
in places a distinct banded effect. One specimen collected by the
writer shows a band of pyrite one-quarter of an inch thick surrounding a
small limestone fragment. This in turn is surrounded by a layer of galena
an eighth of an inch wide, and a third band sharply marked off from the
galena consists of white caleite with which is associated brown resinous
sphalerite. Both the calcite and the sphalerite carry tiny erystals of pyrite.
This banded arrangement of the minerals is suggestive of an origin from
heated solutions given off by an igneous mass. It is very common in
deposits having that origin. On the other hand it is very difficult to
imagine how descending solutions that had leached their iron, lead, and
zine content from surface rocks would give such a selective precipitation.

The silver content of the ores is low, but it is as great or greater than
that in the zinc-lead ores of Gaspe which are known to be related to bodies
of syenite and granite of Devonian age and which intrude the rocks in
which the deposits lie.

No igneous rocks of post-Mississippian age are known to outerop in
the vicinity of the deposit. The rocks in which the deposit lies, however,
are folded and stand at high angles, a condition that suggests that igneous
rocks may be present nearby at depth. It is the opinion of the writer that
such is the case, and that the ores were deposited by ascending heated
solutions.

After the deposit was formed movement on an extensive scale took
place along the same line of weakness. The ore deposit was broken up
and the adjacent rocks were brecciated, sheared, and ground. The largest
mass of ore obtained in the workings had a diameter of 2 feet. This shows
that the deposit originally had a width of at least that amount. How mmnch
greater is not known.

POSSIBILITIES

The work performed by the British Metal Corporation led to the
conclusion that the deposit offers little hope of proving a commercial
success. The grade of even their hand-picked ore was low. In addition
no large tonnage was opened up. Along much of the 100-foot level little
ore was encountered.
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(25) Gay River Galena-Sphalerite Deposit
Reference

Wilson, M. E.: Geol. Surv,, Canada, Sum. Rept. 1926, pt. C, p. 83.

“ About three-fourths of a mile south of Gay river, Halifax county, some pits in
which galena and sphalerite occur have been opened in grey to buff Windsor (Missis-
sippian, Carboniferous) limestone close to its contact with the Gold-bearing series.
The limestone lies as a veneer of irregular thickness over the surface of the older series,
with masses of the older rock projecting through in places. The galena and sphalerite
occur In calcite aggregates or in irregular zones up to % inch wide. They have no
regularity, but occur more or less everywhere in small amounts. On the whole the
proportion is small. Samples from one of the dumps collected by Mr. Burroughs
contained 1} to 3 per cent of lead, but this would represent a maximum rather than
the average of the deposits. The known deposits exposed in the property, therefore,
are not of workable grade under present market conditions. They are of interest,
however, in that they occur at the base of the Windsor limestone, a relationship which
is similar to that of a number of galena deposits in Nova Scotia and which possibly
has some bearing on the origin of these deposits.”

(26) Dunbrack Argentiferous Galena Prospect
Reference
Hayes, A. O.: Geol. Surv., Canada, Sum. Rept. 1917, pt. F, p. 30.

LOCATION

The property is in Halifax county about 3 miles northwest of Musquo-
doboit Harbour village. The vein crosses the post road iramediately west
of South Meadow lake.

HISTORY

Galena was discovered on the property in 1888 by Mr. John Kerr; the
early development work was, however, carried out by Mr. James C. Dun-
brack. Work was carried out in 1910, and later in 1916.

GEOLOGY

The rocks in the region around Musquodoboit Harbour consist of
slates and quartzites of the Gold-bearing series intruded by Devonian
granite. Near the contact with the intruded rocks the granite is a grey,
coarse-grained, porphyritic, biotitic variety with erystals of feldspar up to
2 inches in length. The Dunbrack deposit occupies a zone of weakness in
the granite.

DEPOSIT

The deposit is a fissure vein striking northwest and dipping northeast
at an angle of 70 degrees. Its average width is 2 feet 6 inches. Hayes
states:

“The assemblage of minerals, including large crystals of quartz and feldspar,
suggests that the fissure was first filled by a pegmatite dyke. The brecciated char-
acter of the assemblage indicates that movement took place along the dyke and in
the resulting fissure silica in the form of agate and opalescent silica was deposited
re-cementing the brecciated material. Further fracturing of the vein followed, with
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the introduction of the metallic minerals. Cross fractures in the siliccous vein rock
may have given rise to a layered character of the metallic minerals which cross the
ore-shoot with flatter dip than that of the vein.”

In 1925, at the time of the writer’s visit to the property, the shafts were
full of water and the examination was limited to the surface exposures
and the mineral specimens on the dump. The gangue is largely white, pink,
or smoky quartz and dense, opalescent silica. Small vugs are lined with
quartz crystals or with malachite, or with malachite over quartz. Galena
occurs in big masses, with coarse cleavage faces. Chalcocite is found also.
It is commonly surrounded by malachite or chrysocolla. It is apparently
of secondary origin, for in places it is found surrounding chalcopyrite.

DEVELOPMENT

“In 1910, a shaft was sunk to a depth of 75 feet through 15 feet of glacial drift
and 60 feet of vein rock, and a tunnel was driven 375 feet southeastward. A second
shaft was also sunk at a point 600 feet southeast of the first, to a depth of 40 feet, 20
feet being in solid vein rock. The development work was found to be too expensive
and was discontinued.

In 1916 Mr. Robert Ewing of New Orleans, La., took over the property . . . . .
securing the services of Mr. M. G. Haverfield as engineer. Mr. Haverfield unwatered
the northwest shaft and workings, sampled the tunnel, and kindly supplied the results
of the analyses and assays.”

Analyses of Samples Taken from Tunnel Southeast from Northwest Shaft

Distance from northwest shaft W‘“}g}‘l of Pb Au Ag
Ft. Ins. £ Oz.
2 6 1-5 1-40 Trace
2 6 1-8 1-60 Trace
1 6 4-41 1-60 0-40
2 14-02 2-40 1-00
2 6 2:0 320 0-40
1 6 1-3 2.40 0-50

1This shoot extended for 10 feet along vein.

2This shoot extended for 10 feet along vein.

Assays and analyses made by assayer of Tough Oakes Gold Mines, Kirkland Lake, Ontario, aided by W. F.
John, mill superintendent, and M. G. Haverfield, November 1916.

“ There is evidently no workable ore in these workings, as the better grade chutes
are small and far apart and the average value too small to pay.

The shafts sunk in 1910 were made 6 to 14 feet, but Mr. Haverfield deepened the
southeastern shaft as a prospecting shaft 5 to 12 feet, giving room for raising ore by
means of a steel tub and plank skidway and for a compartment for a ladderway. This
shaft was sunk to a depth of 110 feet and prospecting tunnels driven 100 feet each
way from the shaft along the vein from the 95-foot level. Fortunately this shaft
was sunk on an ove-shoot which was found to be 76 feet in lateral extent along the
vein, 26 feet northwest and 50 feet southeast of the shaft. The highest grade ore
appears to be along 40 feet of the southeasterly portion. The vein varies in width
from 2 feet to 4 feet, averaging 2 feet to 6 inches, the strike is north 47 degrees west
magnetic, and dip 70 degrees northeast.

At the time of the writer’s visit to the property on April 30, 1917, this shaft was
sunk to a depth of 105 feet and two groove samples were taken across the vein at the
bottom of the shaft. The results of the analyses are as follows:
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Analyses of Groove Samples from Southeastern Shaft

1 2 3

Lead...........ccooiii i 223997 1-259, 16-229,
SIlVer.. ..o 2-36 oz. to ton 2:48 oz. to ton 1-40 oz. to ton
Goldeo oo None None None
Copper...... ... 0-50% 1-219, 0-70%
Bismuth................................ None None None

ZINC. . ottt 0-64% 0-30% 2-90%
Mangarese...................c...... ... Trace Trace Trace

1. Average sample across southeast face, bottom southeast shaft at 105-foot depth, 21 feet
drift and 84 feet vein.

2. Average sample across northwest face, bottom southeast shaft at 105-foot depth.

3. Grab sample from picked ore from lower part of south shaft taken from shaft house.

“A conservative estimate of the ore blocked out and ready to stope is 600 tons
of 20 per cent lead ore, or 240,000 pounds of lead. Sinking costs totalled about $50
per foot, and if the ore continues in depth as it promises a further 400,000 pounds of
lead would be developed by sinking an additional 100 feet.

ORIGIN

The source of the metallic sulphides was probably deep-seated and if this is so
it would indicate persistence in depth and a probable increase in lateral extent along
the vein.”

(27) New Ross, Lunenburg County

References

Faribault, E. R.: Geol. Surv.,, Canada, Ann. Rept., vol. XV, pt. AA, p. 186 (1907);
p. 148 (1906); p. 82 (1907).

In the 1907 Summary Report Faribault states:

“The following mincrals have been found to occur in the granites at New Ross:
cassiterite, monazite, one of the columbite minerals, durangite, amblygonite, a lithium
mica probably lepidolite, wolframite, scheelite, hiibnerite, molybdenite, zinc blende,
beryl, apatite, tourmaline, fluorite, pyrolusite, manganite, limonite, hematite, magnetite,
siderite, bismuthinite, argentiferous galena, copper, iron and arsenical pyrites, kaolin and
fire-clay, crystals of black, smoky quartz, large crystals of white, snioky quartz, some
of which measured 27 inches long by 10 inches thick.”

The amounts of zince and lead sulphides are evidently very small. They
were evidently derived from the granite under conditions of high tem-
perature.

(28) Ramsay Lake, Lunenburg County

Reference
Faribault, E. R.: Geol. Surv,, Canada, Ann. Rept.,, vol. XVI, pt. A, p. 344 (1907).

Faribault reports:

“ An association of quartz, feldspar, and miea, with small quantities of calcite and
fluorite, holding a little molybdenite and sphalerite, and some particles of chalcopyrite
and pyrite. From vein in granite on Caraway island, in lake Ramsay, Lunenburg
county, province of Nova Scotia.”
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(29) North Carleton, Yarmouth County

Reference

Robinson, A. H. A.: “ Notes on Zinc and Lead in Eastern Canada”; Investigations
of Mineral Resources and the Mining Industry, 1925, Mines Branch, Department
of Mines, p. 62.

“In 1923, the American Smelting and Refining Company are reported to have
done some work on an occurrence of zine, lead, and copper at North Carleton,
Yarmouth county. There is a shaft on the property, said to be 66 feet deep, with
some drifting and a dump containing about 60 tons of ore. Results are said to have
been so disappointing that work was stopped and the property abandoned.”

(30) Joggins Coal Mine

Reference
Harrington, B. J.: Geol. Surv., Canada, Rept. of Prog. 1876-77, p. 481.

Harrington reports:

“Coarsely crystalline galena, very pale in colour, and mixed with white calcite
and black coal matter. The specimen was from Mr. A. J. Hill, C.E., who found it
in the underclay of the Cumberland seam at the Joggins. The galena is stated to fill
fissures conformable to the line of a “trouble” and to come into contact with the
coal. It was assayed for silver but contained only the merest traces.”

NEW BRUNSWICK
(31) Campobello, Charlotte County

References
Bailey, LW.: Geol. Surv., Canada, Ann. Rept., vol. X, pt. M, p. 34 (1899).
Bailey reports:

“ At several points on this island, veins of galena, usually in association with
sphalerite or zinc blende, have been observed, but at one point only they have been
found large enough to lead to any expenditure of capital. This point is near the east-
ern extremity of the harbour of Welshpool, not far from the former residence of
Admiral Owen, where, nearly forty years ago, a quantity of the above ores, chiefly
galena, was found to occur in connexion with a series of chloritic and hornblendic
strata, probably of Huronian age. A level being opened in the bank, not far above
high-water mark, several tons of very good ore were extracted, but while the vein,
as first exposed, was several feet wide, consisting of galena with associated barite and
pyrite, at the distance of 20 feet or so it dwindled down to a thickness of only a couple
of inches. It was then abandoned.

In this connexion, it is of some importance to notice that ores of lead have been
observed at a number of localities in the neighbouring district of Washington county,
Maine, some of which, as near Lubec, have at times been the basis of more or less
extended mining operations.

On Magaguadavie river, half a mile below the village of St. George, is a small
island upon which, it is said, a vein of galena occurs, yielding masses of pure ore as
large as a barrel.”
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(32) Frye Island, Charlotte County

Reference
Bailey, L. W.: Geol. Surv., Canada, Ann. Rept., vol. X, pt. M, p. 34.
Bailey reports:

“The geology of this island, also known as L’Etang island, and situated near the
mouth of L’Etang harbour, is eomplicated, and is fully described in the Geological
Survey Report for 1870-71 (page 86). Of the rocks met with, the most important in
the present connexion is a series of limestones, in part dolomitic, and associated with
quartzites, that form the shore of that portion of the island which overlooks the “ Back
bay.” They are quite similar to rocks to be presently noticed both on the mainland
of Charlotte county and in St. John county, and, with the latter, have been referred
to the Laurentian system. Intersecting these limestones, which also carry more or
less serpentine, are a number of well-defined lodes consisting mainly of quartz, but
containing also considerable quantities of barite and fluorspar, besides veins of galena.
One of these lodes, when stripped, showed a width of from 6 to 8 feet,
with a course about east-northeast, while two other lodes, each about 6 feet, and
approximately parallel, approached the first with a course about northeast or nearly
that of the enclosing strata. Portions of these lodes contain numerous small veins
of galena, sometimes associated with blende or pyrite, but no considerable body of are
was visible. Beyvond stripping the lodes and the firing of a few blasts no attempt has
been made to mine the ore.”

(33) Musquash Harbour, West Side, St. John County

References

Bailey, L. W.: Geol. Surv., Canada, Ann. Rept.,, vol. X, pt. M, p. 35.
Harrington, B. J.: Geol. Surv., Canada, Rept. of Prog. 1877-78, pt. G, p. 52.

Bailey reports:

“The Laurentian syenites which occur here carry veins of white quartz holding
sulphides of copper and lead. A specimen of the pure galena, assayed by Dr. B. J.
Harrington, in the laboratory of the Geological Survey, yielded 14-219 ounces to the
ton. The extreme hardness of the country-rock, as compared with that of Frenchman
creek, is against its profitable working.” )

A sample of galena separated as far as possible from the gangue of
quartz, gave, according to Harrington, 14-219 ounces of silver to the ton.

(34) Frenchman Creek, St. John County

Reference
Bailey, L. W.: Geol. Surv., Canada, Ann. Rept., vol. X, pt. M, p. 35.
Bailey reports:

“The rocks of this locality bear much resemblance to those of Frye island, Char-
lotte county, and are almost certainly of Laurentian age. The principal rock is a
whitish or cream coloured, more or less siliceous limestone, becoming in parts dolo-
mitic; but with this are dark grey to black, rubbly slates, while a little to the north,
and covering a space of many acres, are very heavy beds of dark grey quartzite. In
visiting the locality in 1897, a trench was found to be in process of excavation on a
bed of dolomite, disclosing a series of small veins, from 1 to 3 inches in width, in
which, besides quartz, was contained a quantity of galena associated with honey-yellow
sphalerite or zinc blende and some tetrahedrite. Stainings of green and blue copper
carbonates were also noticeable.
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The locality is on the farm of Mr. John Burchell, and was being prospected by
Mr. C. J. Weldon, of St. John. The amount of work, however, so far done, has been
too small to afford any data for an estimate of its value. Samples having been sent
for analysis to the office of the Survey, and there, freed from all gangue, the metallic
sulphides were found by Dr. Hoffmann to contain no gold, but to carry silver to the
extent of 25-08 ounces to the ton of 2,000 pounds.”

(35) Quispamsis, Kings County
Reference
Bailey, L. W.: Geol. Surv.,, Canada, Ann. Rept., vol. X, pt. M, p. 36.

Bailey reports: “ Galena with pyrites and blende, in Laurentian
gneiss.”

(36) Hammond River, Kings County
Reference
Bailey, L. W.: Geol. Surv,, Canada, Ann. Rept., vol. X, pt. M, p. 36.

Bailey reports:

“ Hammond river, near Wanamake's Inn, parish of Upham. Galena, with copper-
pyrites, in quartz veins penetrating diorite and petro-siliceous rocks of Huronian age.
The veins are small, but carry a little silver. An assay by Dr. F. D. Adams gave silver
3-099 ounces to the ton.”

(37) Norton, Kings County
Reference
Bailey, L. W, and Matthew, G. L.: Geol. Surv., Canada, Rept. of Prog. 1870-71, p. 228.

A visit was made in the summer of 1925 to Norton. A few small
calcite veins carrying galena were found cutting Lower Carboniferous lime-
stone, but nothing to warrant exploration work.

(38) Teahan Prospect, Kerry, Albert County
Reference

Robinson, A. H A.: “ Notes on Zine and Lead in Eastern Canada ”; Investigations of
Mineral Resources and the Mining Industry, 1925, Mines Branch, pp. 62-64.

“The Teahan prospect occurs ncar the junction of Barrett and Keirstead brooks,
on the headwaters of the upper Salmon river, in Alms parish, Albert county. It is
about 8 miles by road from Elgin village on the Canadian National railway; and
about the same distance from Alma, on tidewater on the north shore of the bay of
Fundy. The present discovery was made in 1919 by J. E. Teahan, sen., of Kerry
P.O., on the bank of the brook about 1,000 feet from an old shaft and the remnants
of an old copper smelter, where an attempt was made about 40 years ago to open what
appears to be the same lode or vein as a copper mine (probably the old Goodfellow
or Mineral Vale mine).

The only exposure, about 40 feet in diameter, in some shallow pits and strippings,
at the edge of the brook, shows a heavily mineralized zone about 30 feet wide, striking
south 55 degrees west magnetically with an apparent dip to the north. The country
rock is a thinly laminated, extremely fissile crumpled talcose or chloritic schist. In
the southerly part of the exposure the mineralization consists of fine-grained pyrite,
but on the northerly side this is accompanied by considerable amounts of zine, lead,
and copper sulphides irregularly distributed through a gangue made up chiefly of
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magnesite and dolomite, with smaller amounts of quartz. Structurally the deposit
shows a finc-grained portion (banded in places parallel to the schistosity of the country
rock), which has been fractured and faulted and the interstices filled with coarser~
grained massive material. Most of the quartz and the richer copper concentrations
appear to be associated with this interstitial material which is chiefly magnesium-~
calcium carbonate, whereas, the finer-grained banded portions contain little or no lime
but some magnesium carbonate.

Two specimens of different tvpes of the ore, No. 1, showing rather coarse-grained
copper minerals (chalcocite or tennantite) in quartz and carbonate gangue; No. 2, a
fine-grained mixture of pyrite, galena, sphalerite, and carbonate, were analysed in the
Mines Branch laboratory with the following results:

No. 1 No. 2
Lead. ..o e per cent 2-62 13-65
NG, o e “ 7-44 23-69
COPDT . e “ 11-86 0-13
AISOTIC. e “ 357 Nil
Cold. e o o0z. per ton 0-44 0-07
SIVer. . o e “ 14-94 5-60

A general sample weighing 116 pounds, sent by Mr. Teahan to the Mines Branch
Ore Testing Laboratories, to determine the possibilities of separating the lead and zinc
constituents of the ore, analysed as follows:

Tead . o 1-26 per cent
LADC . e 14-27
COPPET...... o 2-35 ¢
irsemc 0-76

ntimony e trace
Gold........... ... 0-03 oz. per ton
Silver.. ... i e 3-91

In April; 1927, work was carried out on the property under an option
from Mr. Teahan by N. A. Timmins, Incorporated. Several trenches were
put down on the opposite side of the brook from the main showing, but did
not reach down to bedrock and afforded little additional information. An
open-cut was also made above the old one in the bank of the brook. No
new ore was opened up, and the option was dropped.

(39) Lumsden
(See Figure 8)
LOCATION

The Lumsden mine is in Albert county, New Brunswick, about 9 miles
north of Albert village. It is on Lumsden mountain at an elevation of
about 1,200 feet above sea-level. A wagon road, over which an automobile
can be driven with difficulty, leads to the property. Ratty brook, a branch
of Crooked creek, crosses the property and the original discovery was in it.
The property is owned by Messrs. 1. C. Prescott, G. 1. Prescott, and
W. A. McPherson of Albert.

GEOLOGY

The rocks of the district belong to a complex of grey and green schistose
rocks, apparently of voleanic origin, intruded by red granite. Some mem-
bers of the complex apparently represent flows and other tuffs, all of which
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have been more or less altered by shearing movements. Their age has
been referred to as Precambrian. The nearest known granite mass is about
three-quarters of a mile to the north of the mineralized zone. It is prob-
ably of Devonian age and is considered to be responsible for the minerali-
zation.

DEPOSIT

The deposit consists of mineralization along a zone which has been
traced for about 500 feet in a northeast direction. The zone consists of
sheared voleanic rocks mineralized with tennantite, chalcopyrite, galena,
sphalerite, pyrite, and quartz. In places there is a well-defined wall and in
others the mineralization fades out into the country rock. The zone where
it crosses Ratty brook has a width of 28 feet and in the adit that cuts it at
right angles it has a width of 26 feet. The strike of the deposit is north-
east and the dip as seen in the shafts is steep to the northwest.

DEVELOPMENT

Development up to the end of 1927 consisted of two shafts, an adit,
test pits and trenching, and two diamond drill holes.

Shaft No. 1 (See Figure 8) was sunk 38 feet at an angle of 68 degrees
to the northwest, following a well-defined foot-wall. Shaft No. 2, 365 feet
northeast of No. 1, is said to have a depth of 50 feet and to slope at an
angle of 77 degrees to the north. The ore shows copper and zinc sulphides
with little or no galena. The tunnel has a length of 155 feet, and shows
a mineralized zone 26 feet wide.

Two diamond drill holes were put down on the property in the months
of December, 1917, and January and February, 1918, under the direction
of Mr. J. C. Beidelman of the Federal Zine and Lead Company, Montreal,
who has kindly supplied the logs.

No. 1 hole was located 155 feet northwest of No. 2 shaft. It was put
down at an angle of 58 degrees to intersect the mineralized zone. It was
continued for a length of 248 feet, but no signs of mineralization were
encountered except some specks of chalcopyrite from 211 to 213 feet.

No. 2 hole was started 150 feet west of No. 1 at a distance of about
180 feet from the foot-wall of the mineralized zone. It was put down at
an angle of 58 degrees for a distance of 288 feet. The only mineralization
encountered consisted of 3 feet of quartz from 257 to 260 feet, showing
some chaleopyrite.

If the mineralized zone continues downward with the same northerly
dip it shows in the shafts, these holes should have intersected it. Since
they did not do so either the mineralized zone does not continue to a depth
of 250 feet below the surface or else its dip changes so that the holes failled
to reach it.

In the summer of 1928, work was carried out on the property from
early June until late August by the Huronian Belt Company. The work
consisted of trenching to determine the position, extent, and width of the
mineralized zone, and sampling to determine its values. Only very small
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amounts of galena and sphalerite were obtained. An attempt was made
to discover if there were any other ore-bearing zones on the property, but
none was located and the option was dropped.

Mr. W. M. Goodwin has furnished the following notes about the work
performed in 1928.

Trench No. 1, 263 feet west of No. 1 shaft, is 60 feet long and 18 feet
deep in the centre section. The mineralized zone is here 8 feet wide.
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Trench No. 2 is approximately 85 feet to the northeast of shaft No.
1. The mineralized zone is here 28 feet wide. It consists for the most part
of quartz with some calcite carrying varying quantities of zine and copper
sulphides.

Trench No. 3 is 440 feet to the west of shaft No. 1. A trench 5 feet
wide and 60 feet long was dug to a depth of 8 feet and some float was
encountered and followed down to a depth of 19 feet. A winze was then
sunk where the gossan capping was thickest to a depth of 28 feet. Schist
was encountered at this depth and crosseuts were driven inte the hanging-
and foot-walls, making a width at the bottom of the shaft of 16 feet. Small
stringers of vein material were encountered, but no appreciable mineraliza-
tion was found and work was discontinued.

Trench No. 4 is located 15 feet to the west of shaft No. 1, and is 35
feet long. The mineralized zone has here a width of 29 feet.

Trench No. 5, 197 feet northeast of shaft No. 2, was dug into the side
of a slope a distance of 30 feet, being 18 feet deep at the south end. A
crosscut was then driven into a hillside until the mineralized zone consist-
ing of quartz carrying iron pyrites with some small {races of copper sul-
phides was exposed for a width of 35 feet.

Shaft No. 2 was bailed out. The foot-wall consists of schist carry-
ing some iron pyrites and the hanging-wall is softer with large, elliptical
masses of hard pyrite scattered through the schist.

A pit was also sunk on the line of strike 750 feet west of trench No. 3,
to a depth of 16 feet. Schist was encountered, but it proved to be unmin-
eralized. Another pit was dug 240 feet west of trench No. 5 to a depth of
19 feet and again no signs of mineralization were seen.

(10) Dominion Neo. 1, Lead Property, Woodstock

LOCATION

Dominion No. 1 property is on the east side of St. John river about
2 miles southeast of Woodstock, Carleton county. It is held by H. G.
Noble and associates of Woodstock.

HISTORY

A shaft, 23 feet deep, was sunk on the ore zone and in addition some
trenching was carried out by the owners. In 1927 the Timmins interests
took an option on the property and carried out work from March until
June. The shaft was extended to a depth of 60 feet, but work was then
abandoned. The writer visited the property in 1925 and again in August,
1927, but at both times the shaft was full of water so that only an examina-
tion of the surface exposures and dumps could be made.

GEOLOGY

The rocks of the region are Paleozoic quartzites and argillites intruded
by Devonian granite. The strike of the sediments is northerly and the
dips steep.
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A. Dominion No. 1, galena prospect, Woodstock, N.B.

B. Horne mine and smelter, Noranda, Que., September, 1927,
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DEPOSIT

The ore zone is along the contact of argillite and quartzite. The rocks
are conformable, strike north 15 degrees east magnetie, and dip east. The
dumps, made up of material from the shaft, consist of argillite.

The minerals present are argentiferous galena, sphalerite, pyrite, and
quartz. They occur in stringers and as masszes and disseminations in the
argillite. Solid sulphide, a foot wide, is reported to occur in places in the
shaft. A trench runs 80 feet south from the shaft. It shows stringers of
quartz, but no continuous vein. Two hundred feet south of the shaft a
little stripping has been done, but no ore was uncovered.

CONCLUSION

The deposit is undoubtedly related to the intrusion of granite of the
region and, therefore, though no body of ore of sufficient size to offer much
encouragement to do further work has been uncovered, larger bodies of
ore may occur at depth.

(41) Britton Mine, Woodstock
References

Ingall, E. D.: Geol. Surv. Canada, Ann. Rept., vol. V, pt. II, pt. SS, p. 89; pt. I,
pt. AA, p. 62 (1893).
Ingall, E. D.: Geol. Surv,, Canada, Ann. Rept., vol. X, pt. S, p. 119,

A visit was made in 1925 to the old Britton mine which is situated
about 5 miles north of Woodstock on the west side of St. John river. The
workings consist of one shaft which is reported to be 150 feet deep. The
work was carried out about 1890 and argentiferous galena is renorted to
have been obtained.

At the present time there is little to be observed at the property. Out-
crops to the north of the shaft are quartzite, badly jointed. Slate also
occurs on the dump. Some of the rock fragments on the dump are cut by
quartz stringers; others contain a little pyrite and show iron stain, but the
amount of mineralization is very small and the property is apparently of
no economic importance.

(42) Winding Hill Galena Prospect

References

Cairnes, D. D.: Geol. Surv., Canada, Sum. Rept. 1916, p. 254.
Young, G. A.: Geol. Surv., Canada, Sum. Rept. 1917, pt. F, p. 14

The Winding Hill galena prospeet is situated in Stanley parish, York
county. The mineral showings are close to the road leading from Taxes
river to Miramichi river, and about 7 miles, measured along the road, in a
northerly direction from Maple Grove station on the Canadian National
railway.

Young states:

“Rock exposures are very few in this vicinity, but on the west side of the road
and close to it, two shallow trenches show the country rock to be light coloured,
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siliceous, and schistose, presumably altered forms of the dark slates exposed in the
general vicinity on Taxes river and its tributaries. In the trenches the rock is traversed
by numerous, narrow, irregular aggregates of finely granular galena with smaller
amounts of pyrite and zinc blende. The aggregates are usually small, the largest seen
measuring not over three-quarters of an inch by one-quarter inch. They are not
abundant and are not uniformly distributed. Iron pyrites is distributed through the
country rock and veins in varying amounts. About one-quarter mile north-northeast
another trench shows the same general conditions. About half a mile or more farther
eastward along the general direction of strike, silicified and partly schistose rocks out-
crop along Middle Hayden brook, but there only iron pyrite was seen.

Apparently mineralization has taken place along a zone striking parallel with the
best of the rocks. Up to July, no ore-body had yet been discovered, but the amount
of work done on the property is very slight. The longest trench was not over 30 feet
in length and it is not apparent whether the trenches were located on one side only of
the zone or whether they disclosed it for the greater part of its width. It would seem
desirabﬁe to make an attempt to strip the zone completely across from onc side to
the other.

Cairnes reports that a sample taken across 6 feet of the best mineralized portion
of the walls of one of the trenches yielded only 1:27 per cent lead and no gold or
silver, and another sample taken across 8 fecet of the face of the adjoining trench
assayed only 1-24 per cent lead and no gold or silver.”

(43) Rocky Brook Silver-Lead-Zine Prospect
(See Figure 9)

References

Jack, Edward: “ Metalliferous District in the County of Gloucester ”; Thirty-third Ann.
Rept. Crown Land Dept., N.B., 1893, Appendix C, pp. 15-19.

Young, G. A.: Geol. Surv., Canada, “ Bathurst District, New Brunswick ”; Mem. 18E,
p. 76.

LOCATION

The Rocky Brook silver-lead-zinc prospect, also known as the Gilbert
prospect, is owned by Messrs. G. S. Gilbert and George Gilbert of Bathurst,
N.B. It is situated about 12} miles as the crow flies northwest of Bathurst
on Rocky brook, a tributary of Millstream river. The first part of the
journey from Bathurst can be made with a car; then for a distance of 5
miles an old wood road can be followed with a wagon, and for the remain-
ing 14 miles there is only an old, poorly marked trail.

HISTORY

The first work on the property was done some thirty-five or forty
years ago by Professor Jack of Fredericton. One shipment of 40 tons of
ore in bags was made to Bathurst. In May, 1927, an examination of the
property was made by Mr. W. M. Goodwin of the Pioneer Mining Corpora-
tion, the results of whose assays were given the writer by Mr. Gilbert.

GEOLOGY

Outcrops in the region are few. The trail to the property leads past
the Millstream iron ore deposit which consists of irregular bands of magne-
tite in a gangue of garnet rock. The rocks exposed at the deposit are dark
slates of Ordovician age. In Bathurst region the Nipisiguit granite of
Devonian age cuts the earlier Paleozoic sediments.



73

CHARACTER OF DEPOSIT

The original discovery was an iron-stained outcrop (No. 7, Figure 9)
in the bank of Rocky brook. No large mass of ore is visible here, but
small, irregular patches of sulphides, sphalerite, pyrrhotite, pyrite, arseno-
pyrite, and a little galena, occur. Some quartz stringers are also present.
Work has been carried out at eleven places (See Figure 9) over a distance
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Figure 9. Rocky Brook or Gilbert prospect, Rocky brook, N.B.; workings and rock
outcrops are numbered as in text.
of 1,400 feet along a northeast-southwest course. In the three northeastern-
most workings, Nos. 1, 2, and 3 (Figure 9) nothing is to be observed. No. 4
is a trench in rock and some ore is to be seen on the dump. Working No. 5
1s a shaft and trench in rock. Most of the trench shows no mineralization,
but some of the best ore specimens, consisting of pyrrhotite with iron-
bearing sphalerite, galena, pyrite, and quartz, were taken from this shaft.
Of the workings at locality No. 6, one is a shallow shaft with an incline at
the bottom. The rock from here shows disseminated sulphides. Loeality
No. 7 is the outcrop in the creek that led to the staking of the deposit.
Working No. 8 is a pit that shows small amounts of sulphides. In workings
Nos. 9, 10, and 11 no ore or rock is to be observed.
The following assay returns were furnished by Mr. Gilbert; the samples
assayed were selected by W. M. Goodwin from the dumps at the various
openings.

Pit No. Lead Zine Silver Gold
% o % Oz.

2 P 0-21 0-90 3-76 0-01
B e e 0-07 0-53 1-985 0-01
5 P 0-14 1-43 2-88 0-015
52 6-07 0-68 5:505 0-025
A e e 0-07 0-75 1-725 0-02
AP 0-07 2-64 0-83 Tr.
Oreshipment................. ..o, 0-07 14-02 3-00 0-65

$6752—8
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ORIGIN

The mineralogy of the deposit with the presence of pyrrohotite is
evidence that it is of high temperature origin. The solutions that produced
it probably had their source in the Nipisiguit granite which intrudes the
early Palmozoic rocks of the district. That granite is present at no great
distance is shown by the adjacent Millstream iron deposit which consists
of magnetite in a garnet rock, two minerals that are characteristics of con-
tact metamorphic deposits.

POSSIBILITIES

Though no large body of ore is exposed at present there is evidence of
a mineralized zone along which ore-bodies may be found. The scarcity of
outcrops makes prospecting difficult and suggests the use of electrical meth-
ods for the search of sulphide lenses.

(44) Nigadu River

References

Ells, R. W.: Geol. Surv., Canada, Repts. of Prog.: 1879-80, pt. D, p. 45; 1880-82, pt.

D, pp. 21-22.

Hoffmann, G. C.: Geol. Surv,, Canada, Rept. of Prog. 1880-82, pt. H, p. 13.
Ells reports:

“On the Nigadu, near the contact with the Siluriun rocks, indications of galena
were noted, and at the forks of this stream, about 8 miles from its mouth, a deposit of
considerable extent occurs, which bids fair to be of some importance. Since our wisit
to this place in 1879, mining operations have been commenced, the sample of the ore

obtained being of good quality, but the extent of the vein has not yet been fully
determined.”

In the 1880-82 report Ells states that the deposit was opened up to a
considerable depth, but that it did not fulfil the expectations of the pro-
prietors of the mine.

Hoffmann’s report on a sample from the property is as follows:

“ A fine crystalline galena, associated with a little zine blende, in a more or less

weathered rocky gangue. The metallic sulphides constituted but a small proportion
of the whole. It contained:

Gold.. .. .. .. «. ce ei i ee e e e e . .. trace

Silver.. .. .. .. vi vi 4t ve ee ee v ee «e .. .. B-811 ounces to the ton
of 2,000 pounds.”

(45) Elmtree, Gloucester County
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LOCATION

This deposit is on Elmtree river about 4 miles as the crow flies from
its mouth at Elmtree on Chaleur bay. The Canadian National railway
crosses the stream about a mile from the coast. An automobile can be
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driven to the property. This property has been known since 1880, and in
1882 the Elm Tree Mining Company was incorporated to work it.

HISTORY

About 1918 further exploratory work was done on the property. A
few diamond drill holes were put down and a considerable number of sur-
face trenches excavated to bedrock, Sulphides were found in a number
of these, but nothing of sufficient importance to encourage further develop-
ment work. At the time of the writer’s visit in 1925 the trenches were
caved in and all that could be seen was a single exposure in the creek. No
records of the results of the diamond drilling could be obtained.

GEOLOGY

The rocks of the vicinity consist of the Elmtree slates of Silurian age.
Granite of Devonian age cuts the early Pal@ozoic rocks of the region and
is undoubtedly responsible for the mineralization.

DEPOSIT

The deposit, as exposed in the bed of the stream, consists of a miner-
alized zone from 1% to 13 feet in width striking in a general north-north-
west direction. From near the main exposnre in the creek a branch miner-
alized zone strikes northeast. The best mineralization occurs at the junec-
tion of these two fracture zones.

These zones consist of country rock cut by caleite and quartz stringers
and mineralized with sulphides. The latter consist of pyrite, chalcopyrite,
sphalerite, and galena, in scattered grains and small aggregates. The rela-
tive amounts of sphalerite and galena vary greatly, but in general, zine
blende predominates. On the west side the main zone has a fairly distinct
wall, but on the opposite side the boundary is less distinet, the slates being
altered, cut by calcite stringers, and partly mineralized.

CONCLUSIONS

Other zones mineralized with small veins occur along the upper parts
of Elmtree river, on Rocky brook, a tributary of Millstream river, and on
Nigadu river. No ore-body of workable size has yet been proved in the
area, but the seattered mineralization suggests that this is a region where
something worth developing may be found.

(46) Bighole Brook

LOCATION

Bighole brook is a tributary of Jacquet river, Restigouche county.
It joins the latter from the west about a mile south of Sunnyside settle-
ment. The mineral showings are about 4 miles from the mouth of the
brook above a falls which has a drop of about 20 feet. The most direct
route to the showings is from Nash Creek station on the Canadian National
railway by road to Lorne settlement, from which a trail about 2% miles
long leads to a point on Bighole brook just above the falls. Four claims

on the lower part of the river are held by Mr. Edward Sullivan of Camp-
96752—6}
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bellton. Two claims adjoining those upstream and two others about 2 miles
above the falls are controlled by Mr. Alexander Doyle of McLeod Siding.

GEOLOGY

The rocks on the claims are voleanies of Lower Devonian age. They
vary from andesites to rhyolites. Some are amygdaloidal, and in places
porphyritic varieties containing lath-shaped feldspars up to an inch or
more in length occur. Below the falls on Bighole brook and along Jacquet
river similar volcanics are interbedded with fossiliferous Devonian shales.
Granite intrusives of late Devonian age cut these rocks at several locali-
ties in Jacquet River region.

DEPOSITS

The deposits are veins and replacements in the volcanics. Above the
falls are a few veins the largest of which is 8 inches wide. The ore min-
erals are galena and sphalerite in a gangue of quartz and carbonate. The
carbonate is largely yellowish white ankerite, but some barite may be
present. The veins are too small to be of economic importance.

On one of Doyle’s upper claims about 2 miles above the falls a shear
zone in the volcanics is mineralized with solid sulphides, chiefly dark sphal-
erite with some pyrite. The width of the sulphide zone is from 1 to 3
inches.

POSSIBILITIES

The region is difficult to prospect since the rock exposures are prac-
tically limited to the stream courses. The mineral showings on Bighole
brook are too small to be of importance themselves, but they show that
the region is mineralized and indicate the possibility of larger deposits
being present somewhere in the district.

(47) Other Reported Occurrences
References to other occurrences in New Brunswick include:

(a) Small veins carrying chalcopyrite and galena at several points
along the coasts of St. John and Charlotte counties. (Geol. Sury., Canada,
Ann. Rept., vol. X, pt. A, p. 97.)

(b) On Magaguadavic river, half a mile below St. George, on a small
island, a vein containing galena was reported to occur. (Geol. Surv., Can-
ada, vol. X, pt. M, p. 35.)

(¢) Galena reported to occur on Passamaquoddy bay. (Geol. Surv,,
Canada, vol. XV, pt. AA, p. 150.)

(d) Between Tomogonops and Little rivers, two affluents of North-
west Miramichi river, argentiferous galena and pyrites occur in which
traces of gold are likewise reported to be found. (Geol. Surv., Canada,
vol. VII, pt. M, p. 148.)

(e) Galena is said to occur with barite in a vein at Gouldville settle-
ment, 11 miles east of Memramecook, Westmorland county. (Geol. Surv,,
Canada, vol. X, pt. M, p. 125.)

(f) Galena in small quantities occurs on Tobique river. (Geol. Surv.,
Canada, Ann. Rept., vol. I, pt. G, p. 30.)
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Explanation of Figure 10

. Tetrault

. Montauban

. Block C, Montauban
. Chavigny

. Laurentide

Lot 8, range IV, SW. Montauban

. Baie St. Paul

. Woodbridge

. St. Fabien

. Federal

. Lyall and Beidelman

. New Richmond Mining Company
. Pioneer Mining Corporation
. North American

. Gaspe Mines, Limited

. Marsouins

. Little Gaspe cove

. Indian Cove

. Cross Point

. David lake

. Lake Mistassini

. La Reinc

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Desmeloizes

Abana,

Horne
Waite-Montgomery
Aldermac

Amulet

Wright

Fabre

Poiriers lake

Calumet

Buckingham

North Petite Nation river
Upton

Acton

Ascot

Moulton hil}

St. Armand

Owl’s Head

St. Francis
Risborough, Marlow, and Spalding
Ditton and Emberton
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QUEBEC
(1) Tetreault Mine, Noire-Dame-des-Anges
(See Figures 11, 12)
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LOCATION

The Tetreault mine is in Montauban township, Portneuf county.
The municipality of Montauban, immediately adjoining the mine, 1s about
6 miles by road from Notre-Dame-des-Anges, the nearest railway station
on the Canadian National railway, 126 miles by rail northeast of Montreal
and about 52 miles in a straight line west of Quebec city. The property
is connected by 19 miles of dirt-and-gravel road with the Provincial High-
ways system of Quebec province. Quebec city by road is 78 miles distant
and Montreal is 160 miles. Notre-Dame-des-Anges is on Batiscan river
about 20 miles from St. Lawrence river. Montauban lies about 14 miles
from the Batiscan.

HISTORY

Zinc ore was discovered by Mr. Elzéar Gauthier in the summer of
1910 on lot 39, range I, Montauban. In 1911 Mr. Pierre Tetreault acquired
the mineral rights of the ground now forming the Tetreault mine, and in
the following year erected a concentrating mill. Mining operations were
continued during 1913 and 1914 and about 1,300 tons of high-grade zinc
ore was shipped from sinking operations, but the mill failed to produce
a commercial grade of zinc concentrates from the complex ore.

In October, 1914, the Weedon Mining Company leased from Mr.
Tetreault 900 feet of the mineralized zone stretching south of the small
lake on lot 40. In the following year, a separate company, the Zinc
Company, Limited, was incorporated to work this portion of the property.
In the spring and summer of 1916 a new miill, with a capacity of 200 tons
of ore per day, and embodying some oil flotation in the flow sheet, was
erected. A zinc oxide plant was also erected at Notre Dame station to
treat mixed zinc and iron sulphides from the concentrator, but after being
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successfully operated for some time it was destroyed by fire. Work at the
mine was continued by the Zine Company until 1921. In this period of
operation, production of zinc and lead amounted to $680,000, with other
values in gold and silver.

Scale of Miles

VA,
[ K S e ¢

Geological Survey, Canada.

Figure 11. Index map showing location of zinc and lead os  ~ences in the vicinity
of Notre-Dame-des-Anges, Portneuf county, Que. 1, Tetreault mine; 2, Montau-
ban Mining Syndicate prospect; 3, Prospects in block C, Montauban township;
4, Prospects in Chavigny township; 5, Laurentide zinc prospect; 6, Prospect in
lot 8, range IV, SW. Montauban township.

In the spring of 1923 the property was reopened by the Pierre Tetreault
estate, which operated until October, 1924, when the British Metal Cor-
poration (Canada), Limited, began operations.

GEOLOGY

The solid rocks of the region are all Precambrian. The geology is of
the typieal Grenville type. The rocks are paragneisses, quartzite, lime-
stone, and lime silicate rocks intruded by amphibolite, granite, and peg-
matite.
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A. Tetrcault mine, Notre-Dame-des-Anges, Portneuf county, Que.

B. Tetreault mill, Notre-Dame-des-Anges, Portuneuf county, Que.
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The oldest rocks are a series of sediments that have been metamor-
phosed to gneisses and schists. A few prominent bands consist of massive
beds of white quartzite, which in thin section is seen to consist of quartz
with small flakes of muscovite and in some examples minor amounts of
orthoclase and microcline and a few, minute, rounded grains of zircon.
The quartzites grade by increase of the amounts of mica and feldspar into
gneisses and schists.

The sedimentary gneisses and schists are the most abundant rocks of
the series. They are very finely banded, and owing to the varying com-
position of the original beds it is possible in most places to determine the
original bedding planes. The commonest types are light to dark grey
quartz-biotite and quartz-biotite-hornblende gneisses. Many are rusty on
the weathered surface due to the oxidation of disseminated grains of pyrite
and pyrrhotite. In many places they are garnetiferous and some carry
sillimanite and others cordierite. One of the most striking occurrences of
sillimanite gneiss is on the southern parts of lots 7 and 8, range V, SW,,
and the northern parts of lots 9 and 10, range IV, SW., Montauban, where
a band of nodular, grey, biotite gneiss lies between two bands of white
quartzite. The nodules are about the size and shape of almonds, and con-
sist of quartz grains enclosing flakes of muscovite and penetrated by num-
erous fibres of sillimanite. Sillimanite also occurs in gneiss on the Tet-
reault property where the gneiss is dragfolded into the tremolite band south
of the shaft. Cordierite gneiss consisting of quartz, muscovite, and cor-
dierite, with needles of sillimanite and accessory rutile and pyrrhotite,
occurs in the shaft on lot 40; it is more abundantly developed on the prop-
erty of the Montauban Mining Syndicate, north of the Tetreault property.

A band of carbonate rock, now metamorphosed largely to tremolite,
oceurs intercalated with the gneisses. The tremolite is white and occurs in
fibrous bunches and radiating masses. In places associated with it are
crystals of pale green pyroxene, apparently diopside. In places consider-
able limestone remains and one variety when struck with a hammer is
brightly phosphorescent. The ore deposits are associated with the car-
bonate-tremolite band.

Intrusives into the sediments are altered basic rocks which are now
amphibolites. On the Tetreault property there are two bands of these rocks
and they, for the most part, follow the strike of the gneisses. The larger
of the amphibolite bands has a width varying from 10 to 60 feet. The
smaller lies between the larger and the band of tremolite rock and has a
width averaging about 5 feet. Along the borders of these bands red garnets
up to three-quarters of an inch in diameter are numerous in many places,
both in the bordering gneiss and in the amphibolite, within a zone about 6
inches wide. The evidence of the intrusive origin of the amphibolites
briefly stated is as follows. Though in places they are schistose and
resemble somewhat the gneisses with which they are associated, they are
usually more massive and in some hand specimens appear only slightly
altered basic igneous rocks. Though for the most part they follow the
strike of the gneisses, close examination shows that locally they send small
offshoots across the structural planes of the sediments. In trench No. 10
(See Tigure 12) at the north end of the property, the amphibolite contains
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Figure 12. Tetreault mine, Notre-Dame-des-Anges,
Portneuf county, Que.
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an inclusion of gneiss. In thin sections the chief constituents are seen to be
green hornblende and plagioclase, with quartz, orthoclase, biotite, calcite,
and iron ore in small amounts, but in some sections augite crystals partly
altered to hornblende are visible. The rocks are considered, therefore, to
be intrusive and to have been altered during the period of metamorphism
accompanying the intrusion of the granite. _

Much of the district surrounding the Tetreault property is underlain
by granite and granodiorite, part of which is gneissoid. One large lobe lies
2 miles north of the property and another 2 miles east. Under the micro-
scope the common variety of these batholithic rocks is seen to consist of
quartz, microcline, orthoclase, and acid plagioclase with usually a little
muscovite and biotite. Iood mountain, which forms a prominent eleva-
tion east of Batiscan river, about 3 miles from Notre-Dame-des-Anges
village, is composed of coarse, white granite passing into pegmatite. In
places the granite has penetrated along structural planes of the paragneisses
giving examples of “ lit par lit ”” injection. On the Tetreault property gran-
ite is represented by pegmatite dykes only. Two dykes varying up to 90
feet in width outcrop on the hill south of the mill. They consist chiefly of
feldspar and quartz. The feldspars are orthoclase, microeline, and albite,
in part forming graphic intergrowths with quartz. Biotite occurs in crystals
and bunches. Aggregates of black tourmaline are present and small, red
garnets are scattered through the rock.

ORE DEPOSBITS

The orc of commercial grade is confined to the limestone-tremolite
band which can be traced on the surface for a distance of 3,000 feet. The
band varies in width from a few feet to over 100 feet, at one point near the
old mill bulging to a width of 200 feet. At either end it tapers out to noth-
ing. The strike of the band is north and the dip is steep to the east.

The valuable ore minerals are zinc blende and galena. The former is
a dark variety and in places occurs in large masses, but more often it is
intimately associated with galena, pyrrhotite, pyrite, chalcopyrite, and
gangue minerals. Gold and silver values are present, the latter amounting
to about one and one-half ounces per unit of lead. The galena is both
argentiferous and auriferous, the iron sulphides and chalcopyrite carry
varying quantities of the precious metals, and it is known that native
silver and a native silver-gold alloy occur. The zinc averages in the pro-
portion of three to one of lead.

The associated gangue minerals afford a considerable variety. As
already mentioned the most abundant is tremolite, and the richest pockets
of ore oceur where the alteration of the original limestone to tremolite and
other silicates is most complete. Reference has already been made to pale
green gangue and to a carbonate rock that is phosphorescent when rubbed
or struck in the dark. The latter is more commonly associated with lean
ore zones. The pyroxene occurs as large crystals, some over 4 inches in
diameter and a foot in length, which locally are fractured and along the
fractures hold zine blende. Other minerals present include anorthite, epi-
dote, and garnet. The garnet is andradite and occurs as scattered crystals
and irregular masses. Considerable quantities of purplish wilsonite accom-
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pany the ore. Phlogopite, varying in colour from brown to almost white,
occurs as disseminated flakes and also as masses. In places parts of phlogo-
pitic areas are altered to tale and chlorite. Crystals of titanite have been
found at several places, one wedged-shaped crystal having a length of
6 inches. Small flakes of graphite have been found and locally a little
molybdenite. Quartz and recrystallized caleite and dolomite occur and a
few arsenopyrite crystals were discovered in one pit.

The ore is of two varieties: sphalerite with small amounts of the
other metallic sulphides; and a complex ore consisting of a fine-grained,
intimate mixture of zinc blende, galena, pyrrhotite, pyrite, and minor
amounts of chalcopyrite. The gangue minerals are usually rather abun-
dantly associated with the second type and there are all gradations
between high-grade ore and barren gangue. The main zone of mineraliza-
tion is along the foot-wall of the tremolite band. On the hanging-wall side
the ore masses pass into lower grade disseminated ore. The ore masses or
pockets are irregular in size and shape. They vary from less than 1 foot
to over 50 feet in thickness. On the 200-foot level a large body of ore
took the form of a gigantic letter S.

ORIGIN

The abundance of pyrrhotite in the ore and the presence of garnet,
phlogopite, and other high temperature minerals is evidence that the
deposit was formed at high temperatures. The general mineral association
of lime silicate minerals suggests that the conditions of formation were
those of contact metamorphism. As has been already pointed out the
deposit lies between two lobes of a batholith and although the surface out-
crops- of the latter are 2 miles distant, the intrusion may underlie the
deposit at comparatively shallow depths. The presence on the property
of pegmatite dykes which undoubtedly had their origin in the granite
suggests that such is the case. During the process of metamorphism the
limestone band was more easily affected than the adjacent quartzose sedi-
ments and basic intrusive rocks, and proved the easiest channel for the
escape of the mineralizing solutions. These carried silica, metallic sul-
phides, and gold and silver. The carbonate rock was altered to lime
silicates and the ores were deposited during the process.

DEVELOPMENT

The following notes about development and production are taken from
the paper by the staff of the British Metal Corporation (Canada), Limited.
Unless otherwise stated the term “shaft” refers to the main working
shaft immediately to the west of the lake.

“Prior to the advent of the British Metal Corporation, practically all mining had
been carried out south of the shaft. It was estimated that close to 250,000 tons had
been extracted from the stopes and very little more could be expected from this
portion of the mine.

The shaft had been sunk to a depth of 300 feet at 60 degrees, with stations at 85,
200, and 300 feet, and a winze sunk a iarthelj 100 feet to what 1s known as the 400
level. At the 200, 300, and 400 levels, short drifts extended northward and small, open
stopes from each of these levels had been started.
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In addition, the old Tetreault shaft about 1,000 feet to the north was at a depth
of 100 feet, with a small amount of stoping done in its vicinity.

Development (by the British Metals) commenced in October, 1924, and consisted
of the simultaneous drifting north on the foot-wall contact of limestone and gneiss
at the 300- and 400-foot levels. Shoot raises put up at frequent and regular intervals
determined the width of the ore-body, and served subsequently to open the stopes.
The information gained led to discontinuance of the 300 level, the slope distance
between levels being only 100 feet. The shaft was deepened to 400 feet to speed up
development on this level.

By this mcans ore was blocked out at the rate of 500 tons per day from October
until milling operations were started in February, 1925.

More recent development includes sinking the shaft to the 500-foot level and
extended development on the 100, 200, 400, and 500-foot levels, with connexions betlween
levels and to the surface. Where the ore-body flattened or widened, in conformity
with the folding, to greater widths than could be handled through the main drift
shoots, crosscuts were run into the foot-wall and secondary shoot raises were driven
to win the ore.

The total development carried out from October, 1924, to December, 1927,
amounts to:

Teet

[0 35V P 5,543
CrossCUBLING v ve ettt i e e 1,606
Raising .. .oiitii e e 4,998
W I Z8 vttt ettt ettt e e, 275
Miscellaneous o .vvt it e e 440
B0 7. PN 12,862

The condition of the Tetreault mine a short time previous to the operations of the
British Metal Corporation, was one of curiously arrested development.

South of an arbitrarily created east-west line, passing close to the main shaft,
development and ore extraction had been practically completed. North of that line
no prospecting, exploration, or development had been done whatever until the vicinity
of the old Tetreault shaft was reached, almost exactly 1,000 feet distant.

The work done since 1924 to the present has demonstrated the continuity of the
ore-body over the whole of this distance, and it has been found superior in size and
grade to that part previously worked to the south. Development is still continuing
along original lines, and the plan adopted to the present has resulted in a constantly
increasing ratio of ore reserves to extraction.

Current production at the Tetreault mine is 450 to 500 tons (of 2,000 pounds)
per day of run-of-mine ore assaying roughly 9 per cent zine, 3 per cent lead, 0-1
per cent copper, 0-09 ounce gold, and 8-3 ounces silver.

Zinc concentrates are produced carrying 50 per cent zinc and containing 93 per cent
of the zine in the mill feed, while lead concentrates carry 45 to 47 per cent lead and
contain 95 per cent of the lead in the feed. Over 70 per cent of the gold and silver
in the fecd is collected in the lead concentrates by methods which result in a lower
grade concentrate than might otherwise be expected.

Ore milled during 1927 amounted to 130,800 tons of run-of-mine and 21,420 tons of
tailings from previous operations, resulting in the production of 21,800 tons of zine
concentrates and 7,890 tons of lead concentrates.

Ore milled from February, 1925, to December 31, 1927, amounted to 285,283 tons
of run-of-mine, and 35.798 tons of tailings, resulting in the production of 50,100 tons
of zinc concentrates and 15,200 tons of lead concentrates. Reports would indicate that
some 250,000 tons of orc had been taken from the mine prior to commencement of
operations by the British Metal Corporation. This would bring the total output of
Tetreault mine as at December 31, 1927, to 535,283 tons.”
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(2) Montauban Mining Syndicate Prospect
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LOCATION

The claims of the Montauban Mining Syndicate are on the southern
parts of lots 43 and 44 and the southeastern part of lot 45, range I, SW.,
Montauban township, Portneuf county (See Figure 11). The property is
about two-thirds of a mile north of the Tetreault mine and on the same
general strike of the rock fermations.

DEPOSITS

The following description of the geology and the deposits is taken from
Bancroft’s report.

“The dark grey gneisses, rich in small pink garnets and phlogopite, and often
carrying cordierite and occasionally some actinolite, strike north 15 degrees to 20
degrees east and dip at angles that vary from 10 degrees to 50 degrees towards the
southeast. At least, near the line between lots 43 and 44, these gneisses enclose a
band, the true width of which has nct been exposed, which is composed chiefly of phlo-
gopite, actinolite, cordierite, and quartz, and within which a few crystals of anorthite,
rutile, spinel, arsenopyrr.ute ‘and a very few flakes of molybdenite are present. Here,
with a width of approximately 300 fect, the gneisses, within which zinc blende, galena,
and chalcopyrite may be found, occupy higher ground which gradually descends toward
the north and east. The gneisses ave crum‘pl-ed into broad rolls both along the
strike and parallel to the dip. Irregularly lenticular veins of black zinc¢ blende, galena,
pyrrhotite, and chalecopyrite are enclosed within the gneiss parallel to its foliation.
Occasionally, the veins contain much quartz, but, in general they are composed chiefly
of zinc blende with much less galena, chalcopvrite, pyrrhotite, and a little pyrite.
In addition to the veins. certain narrow bands of the gneiss are very drregularly min-
eralized with the metallic sulphides mentioned. In tracing either the wveins or the
mineralized bands along the strike, thev are found to pinch and swell in an extremely
irregular manner. For several yards they may be an inch or two in width and then
for a few feet or vards may widen out until they may attain a maximum width of
between 2 and 3 feet. In following them down along the dip, they similarly pinch
and swell, but more or less in sympathy with the “rolls” of the gneiss. Some of
the veins are only a few feet long; none has been found that exceeds 120 feet in
length. The extremely irregular distribution and character of the mineralization is
best illustrated by a detailed description of the workings.

About 200 vards from the southeastern boundary of lot 44, and approximately
15 vards from the line which separates it from lot 43, a vertical shaft (6 feet by 11
feet) has been sunk to a depth of 50 feet. Work commenced upon an outerop of the
earnetiferous cordierite-gneisses enclosing a vein of the metallic sulphides which is
=aid to have had a true thickness of about 2 feet The gneiss is dipping from 35
degrees to 40 degrees towards the southeast. Twenty-eight feet from the surface a
crosscut was driven towards the southeast for 7 feet and a drift, 22 feet in length, was
extended towards the southeast following a few narrow, irregular stringers of zinc
blende. with a little galena and pyvrrhotite. At its bottom. the shaft has penetrated
a band containing much phlogopite and actinolite, which is apparently identical with
that etposed in an opening on lot 43 near its boundary with lot 44.
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From the bottom of the shaft, a crosscut has been extended for 68 feet toward
the southeast. Seven or eight feet in from the shaft, a vein of the metallic sulphides
mentioned has a width of from 8 to 22 inches on the roof of the crosscut, but on fol-
lowing it along the dip to the floor, it is found to diminish to 2 or 3 inches in thick-
ness. This vein proved to be even more irregular in the drift which here followed
it for 50 feet toward the southwest where it apparently has completely pinched out.

Twenty-three feet within the crosscut from the shaft, the gneiss for a width of
4 feet is traversed parallel to its foliation by a large number of stringers of compact
white granular quartz which contain only a few specks of zin¢ blende and galena.

Forty-four feet from the shaft, the crosseut penetrated a band of the gneiss which,
varying from a few inches to 3 feet in width, is very irregularly mineralized with chal-
copyrite and a little zine blende, galena, pyrrhotite, and pyrite; from this band, some
spectacular specimens of copper ore may be taken.

In the remaining 21 feet, the crosscut passed through gneiss of which only one or
two very narrow seams werc characterized by the presence of a few grains of the
sulphides.

Forty-five feet from the shaft, a winze, 56 feet in depth, on a slope of 70 degrees,
was sunk with the intention of following the band of gneiss that contains chalcopyrite.
At first the dip of the gneiss was 55 degrees toward the southeast, but at a depth of
25 feet it had decreased to 30 degrees and 40 feet down it flattened to 15 degrees.
Beneath this roll in the gneiss, the winze passed into a heavy band composed chiefly of
flakes of phlogopite with actinolite and quartz and containing a few widely scattered
grains of zinc blende, galena, and chalcopyrite.

From the bottom of the winze, a crosscut was extended for 95 feet toward the
east. For 19 feet, it passed through the greasy phlogopite-actinolite band and then
penetrated a compact granular quartz vein, 5 feet in thickness. Beyond this quartz
vein, the crosscut passed into the dark grey gneiss, dipping from 35 degrees to 50
degrees toward the southeast. Sixty-two feet from the winze, a mineralized band of
the gneiss was encountered, which with characteristic irregularity varied from a few
inches to 2 feet in thickness. To the northeast and southeast, drifts were extended
for 90 and 50 feet, respectively, until the ore had pinched out. For a few feet or yards
along the strike, the orc oceurs as a definite vein of black zince blende with a little
galena, pyrrhotite, and occasionally grains of chalcopyrite; for longer distances the
gneiss contains scattered grains and is traversed by narrow stringers of these sulphides.
‘Within the remaining 33 feet of the crosscut, the gneiss is essentially barren, although
in a very few places, scattered grains of zinc blende and galena may be found upon
some of the planes of foliation.

About 220 feet to the southwest of the shaft within which the above work has
been done, there is another vertical shaft, which in 1914 was sunk to a depth of 34
feet. When the property was examined, the shaft contained water, but it appears to
have been sunk upon the crest of a “roli ” in the gneiss, the dip here being 16 degrecs
to 20 degrees toward the southeast. It is said that the shaft penetrated several veins
and streaks of ore which were similar in character to those already described.

On lot 43, séveral openings have been made which show that the gneisses are
locally impregnated with a few disseminated grains of zine blende and galena, but no
discoveries have as yet been made that would warrant the sinking of a shaft.

The Montauban Mining Syndicate has not shipped any ore. For the most part,
rock and ore have been accumulated together in the dump, while they have been
looking forward to the construction of a concentrating mill. By handpicking the dump
and including the ore that has been placed in sacks and on the floor of the shaft-
house, it is probable that about 25 tons of high-grade zinc ore, carrying a few per cent
of lead, could be sent to market. Sufficient ore has not been developed to warrant
the erection of a mill.”

Work was continued on the property during 1916 and altogether the
underground work, including shafts, erosscuts, winze, and drifts, amounted
to 400 linear feet. A mill was erected during the months of Qctober, 1917,
to February, 1917, but no machinery was installed, and work was dis-
continued.
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(3) Block C, Range II, SW., Montauban

Reference

Bancroft, J. A.: “ The Geology of Parts of the Townships of Montauban and Chavigny
and of the Seigniory of Grondines”; Report on Mining Operations in the Province
of Quebec, 1915, pp. 137-139.

Bancroft reports:

“Block C is almost completely covered with a heavy blanket of stratified sands
and clays. Close to its boundary with lot 43, range I, SW., a few small outerops of
the paragneisses appear in the bed of a small stream, and, for a few yards to the south-
east of this stream, the bedrock lies near the surface. On a line corresponding to the
continuation of the mincralized zone upon which the shafts of the Montauban Mining
Syndicate, on lot 44 (Sce Figure 11), have been sunk, a few shallow excavations, from
6 inches to 2 feet in depth, have been made to bedrock.

Omne opening, 7 feet from the boundary with lot 43, has disclosed a quarizose vein
in the paragneiss, from 18 inches to 2 feet in width, which is rich in zinc blende and
galena. The gneisses are striking north 32 degrees east and dipping steeply toward
the southeast.

Thirty feet toward the northeast, in the direction of the strike, another opening
displays the presence of two similarly mineralized veins or bands, one of which is 3
feet in width and separated by 18 inches of barren gneiss from another band, a foot
in width, which carries much galena and zinc blende. One or two small blasts of
dynamite have been discharged in the bedrock.

About 40 yards farther towards north 32 degrces east, the sand has been removed
and similar paragneisses have been exposed, but no mineralization is in evidence. In
this distance of 40 yards, the strike has changed to north 12 degrees east, hence in
searching for a possible continuation of the mineralized bands, one should strip the
bedrock for a few vards toward the northwest.

Thirty-five yards towards north 12 degrees east and close to the small brook men-
tioned above, the gneiss, for a width of 3 feet, is traversed parallel to the strike,
which has changed to north 22 degrees east, by numerous, small, barren quartz stringers,
none of which exceeds 3 inches in width. To the northeast, in the direction of their
strike, these gneisses then pass beneath a very heavy covering of stratified sands and
clays for a distance of approximately a quarter of a mile when they form the low,
rocky mound which is situated less than 200 yards from Batiscan river below shoot No.
8 and close to the south of the old wagon road that here passes across block C to the
seigniory of Price. On the summit of this mound, two small openings in bedrock,
the largest of which is 3 feet in depth, show the gneiss to be traversed by irregular
stringers of quartz. Both the veinlets of quartz and the gneiss adjacent to them con-
tain abundantly disseminated grains of pyrrhotite and a few of zine blende.

That portion of block C in the vieinity of the openings near the boundary with
lot 43 is sufficiently promising to be worthy of further prospecting work. Stripping
will undoubtedly reveal a zone of the gneiss enclosing irregularly lenticular veins of
galena, zinc blende, and quartz that both along the strike and with depth will prove
to pinch and swell in a very irregular manner.”

(4) Chavigny Township

Reference

Bancroft, J. A.: “ The Geology of Parts of the Townships of Montauban and Chavigny
and of the Seigniory of Grondines”; Report on Mining Operations in the Province

of Quebec, 1915, pp. 138-139.

The geology of Chavigny township is deseribed in the report on the
Tetreault mine. Regarding the mineral showings and prospects Bancroft
reports:

“ Considerable prospecting work has been done in searching for a possible continua-

tion of this mineralized zone to the morth of Batiscan river in Chavigny township.
Numerous small openings have been made in rock outerops along what corresponds
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roughly to the continuation towards the northeast of a line joining the shafthouses of
the Zine Company, Limited, and the Montauban Mining Syndicate. A very few grains
of zinc blende and chalcopyrite, together with more profusely scatiered grains of
pyrrhotite and pyrite, have been found in a small opening on lot 18, range I, SW.
(approximately 600 yards from the river up lot line 17-18 and 100 yards to left), and
in another opening on lot 8 of the same range (about 450 yvards from the river up lot

" line 89 and 100 yards to right) [See Figure 11]. Both of these openings are in
paragneisses.

Apparently it was not observed by the prospectors that to the north of the river,
the strike of the gneissoid rocks makes a broad, sweeping curve from north 39 degrees
east at shoot No. 8 to north 72 degrees east on the northwestern end of lot 10, range I,
SW. Moreover, numerous small intrusions of fine-grained and intensely foliated
gra?{itoid gneiss have repeatedly interrupted the paragneisses, or, locally changed their
strike.

What would appear to be at least a portion of the zone sought for was discovered
toward the northwestern end of lot 10, range I, SW. . . . . . Here, a massive
band, which is almost entirely composed of tremolite, quartz, and small amounts of
pyroxene and caleite, possesses a maximum width of 20 feet and is intercalated between
highly altered quartzites. The location of this band may readily be approached by
observing an outcrop of sheared white quartzites to the left of the bend in the road
leading to Lac-au-Sable just prior to where the road follows the line between lots 9
and 10, range I, SW. This outecrop is further distinguished by disseminated grains of
pyrrhotite, together with a very few grains of chalcopyrite in the quartzite, and by the
presence of tremolite on some of the planes of foliation. If the strike of these quartz-
ites be followed up the hill to the left, the tremolite-rich band will be located.

Within portions of this band of highly altered, impure magnesian limestone, grains
of pyrrhotite are abundantly disseminated. A very careful search also revealed the
presence of a very few particles of chalcopyrite, two or three grains of zinc blende,
and a few small flakes of molybdenite. A few samples composed of tremolite and
quartz, impregnated with pyrrhotite, were submitted to the Provincial Laboratory,
Ecole Polytechnique, Montreal, where on assay they yielded 20 cents per ton in gold.

None of the discoveries that have been made to the north of Batisean river within
this area are of the least commercial importance.”

(5) Laurentide Zinc Property

References

Denis, T. C.: Report on Mining Operations in the Province of Quebec, 1914, p. 28.

Uglow, W. L.: “Lead and Zinc Deposits in Ontario and in Eastern Canada ”; Ont.
Bureau of Mines, vol. XXV, pt. I1, pp. 3-5.

Bancroft, J. A.: “The Geology of Pants of the Townships of Montauban and Cha-
vigny and of the Seigniory of Grondines”; Report on Mining Operations in the
Provinece of Quebec, 1915, pp. 139-141.

LOCATION

The Laurentide zine property is on lot 6, range V, SW., and lot 7, range
IV, SW., Montauban township, Portneuf county (See Figure 11). The
general geology of the region is described in the report on the Tetreault

property.
DEPOSITS

The following deseription of the property is given by Bancroft:

“ Prospecting work has also been done on the southeastern end of lot 7, range IV,
SW., and on the adiacent portion of lot 6, range V, SW. of Montauban township,
by the Laurentide Mining Company which includes at least some of the leading
members of the Montauban Mining Syndicate. To the south of the village and about
24 miles from Notre-Dame-des-Anges railway station, these prospects are situated,

96752—7
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just beyond the crest of a ridge chiefly composed of massively bedded white quartzites
that here form the margin of the higher land that one encounters in ascending from
the sandy terraces of the valley of Batiscan river. That mineralization which has
taken place is confined to a zone of quartzose-biotite gneisses that lies between the
white quartzites and the contact of the batholith of gneissoid granodiorite which occupies
a wide area toward the south and east. The quartzose biotife-gneisses enclose a few
narrow bands, up to 8 inches in thickness, that are almost entirely composed of bio-
tite. Intercalated between 'the beds of white quartzites are sillimanite-bearing and
garnetiferous biotite-gneisses which, in common with the quartzose biotite-gneisses,
are the highly metamorphosed equivalents of what originally were feldspathic and
argillaceous sandstones. Here, these metamorphosed sedimentary rocks strike north
10 degrees east and dip 30 degrees to 50 degrees to the southeast beneath the margin
of the body of granodiorite. They are traversed by a few dykes of light grey gneis-
soid granite, that, attaining a few yards in width, trend parallel to the strike. Loecally,
they are also intersected by small, ramifying dykes of aplite and pegmatite.

Two shafts have been sunk upon this property. Since 1914 the prospecting has
been discontinued, and both shafts were full of water. In the southwestern corner
of lot 6, range V, SW., a vertical shaft (No. 1) has been sunk to a depth of 30 feet.
Disseminated grains of zinec blende, galena, pyrite, and pyrrhotite were present upon
a few of the planes of foliation and within two or three very narrow stringers of
quartz. About 160 yards southeast of the line between ranges IV and V, SW., and
either on or very close to the boundary between lots 7 and 8, a shaft (No. 2) has been
sunk t0 a depth of 62 feet on a slope of about 40 degrees. A¢ the bottom of the shaft,
a crosscut, 15 feet in length, was driven toward the northeast. Kastward from the
shaft and at a distance of 170 feet, at right angles to the strike, the contact of batho-
lith of granodiorite is situated. At the shaft, the quartzose biotite-gneisses are some-
what contorted along the strike. The shaft is said to have been sunk upon a band
of the gneiss which, for a thickness of 4 feet, was traversed by irregular lenticular
veins of black zine blende with a small amount of pyrite and pyrrhotite and a very
few grains of galena and chalcopyrite. The individual veins ars said to have been very
variable in width. At a certain stage in the deepening of the shaft, a vein of almost
solid zinc blende would possess a thickness of from 1 to 2 feet; a few feet farther
down, this would be replaced by grains of the metallic sulphides disseminated along
certain of the planes of foliation of the gneiss and within narrow stringers of quartz,
trending parallel to the foliation. At the surface, exposures of the gneiss, in strike
with, and immediately adjacent to, the shaft, enclose only a few very narrow and
irregular seams of the sulphides; within a few feet along the strike, only widely scat-
tered grains of the sulphides are present.

No ore has been shipped from the property. Mr. E. J. Thibault informed me
that from Shaft No. 2, 9 or 10 tons of handpicked zinc ore of a good grade were
placed in sacks and stored in a small building near the shaft house.”

(6) Lot 8, Range 1V, SW., Montauban Township

Reference

Bancroft, J. A.: “The Geology of Parts of the Townships of Montauban and Cha-
vigny and of the Seigniory of Grondines”; Report on Mining Operations in the
Province of Quebee, 1915, p. 141,

Bancroft reports:

“Sixty-five feet from shaft No. 2 of the Laurentide Mining Company and on the
same mineralized zone, a shaft was sunk, during July and August, 1915, to a depth
of 26 feet on a slope of 40 degrees toward the east. A band of the gneiss, with a
maximum width of 15 inches, contains some grains of black zinc blende and pyrite
that are disseminated parallel to the foliation.

Sixty feet farther southward along the strike, where the rock exposures descend
to the low soil-covered land that borders a small lake, an opening 4 feet deep has been
made. The gneiss contains a few very widely scattered grains of zine blende, pyrite,
and chalcopyrite.”
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(7) Baie St. Paul Lead Veins

Reference
Logan, W. E.: “ Geology of Canada, 1863,” pp. 161-162.

LOCATION

Baie St. Paul is on the line of the Canadian National railways running
east from Quebec along the north shore of the St. Lawrence to La Mal-
baie. It is approximately 60 miles east of Quebec. The lead veins are
situated on riviére au Moulin in a small gorge immediately behind the old
mill on the west side of the bay about one mile from the village.

GEOLOGY

The veins occur near the contact of Precambrian gneiss and Trenton
limestone. The former is a granite-gneiss, mostly massive but locally well
banded, the trend of the foliation at the lower falls being 45 degrees mag-
netic. It contains red garnets, is joined locally, and is traversed by small
calcite stringers. The limestone is well-bedded in beds up to 7 inches in
thickness. At the lower falls one layer is conglomeratic, consisting of frag-
ments of limestone and shale in a dark argillaceous limestone matrix. The
contact of the limestone with the gneiss is a thrust fault plane. Away from
the contact the limestone dips at angles of from 20 to 30 degrees; at the
contact the beds are dragged up and have dips of from 75 to 90 degrees.
The fault runs in a northwest direction and is irregular in outline. Riviére
au Moulin follows the contact of the two formations for the distance
between the upper and lower falls.

CHARACTER OF DEPOSIT

The deposits are veins traversing the gneiss. Small calecite stringers
also cut the limestone, and the age of all the veins and stringers may safely
be concluded to be post-Trenton. The main vein is exposed for a length
of 20 feet in the floor and walls of the gorge above the lower falls. It strikes
150 degrees magnetic. Its greatest width is 3% feet which includes a band
of granite-gneiss over 1 foot wide. The gangue is calcite with minor
amounts of apple-green fluorite. Small amounts of galena are disseminated
through it. A second vein occurs in the gneiss below the upper cascade.
It is exposed for a length of about 50 feet, has a maximum width of 2 feet,
and strikes southeast parallel to the joint-planes of the gneiss.

The veins exposed are entirely too small and their galena content too
meagre to be developed as lead properties.

(8) Woodbridge

Reference -
Obalski, J.: Mining Operations in the Province of Quebec, 1903, p. 51.

Galena occurs on lot 7, XXI, of Woodbridge, Kamouraska county,

11 miles from St, Pascal on the Canadian National railway. The deposit
9675274
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is a vein of barite and calcite from 2 to 3 feet wide which can be followed
for about 200 feet. A little galena is disseminated through the vein. A
picked specimen of the galena assayed only traces of silver.

(9) St. Fabien

References

Report of Commissioner of Crown Lands, Province of Quebec, 1883, p. 95.
Report on Mining Operations in the Province of Quebec, 1926, p. 42.

On cadastral lot 158 of St. Fabien parish, Rimouski county, there is
a calcite vein, varying from 1 to 8 inches in width, carrying cubes of galena,
some of which are 1 inch across. The vein cuts beds of conglomerate and
compact sandstone. Barite accompanies the caleite. In 1926 a shaft was
put down to a depth of about 50 feet.

(10-15) Central Gaspe
(See Map 2129, in pocket)
References

Alcock, F. J.: “Geology of Lemieux Township, Gaspe County, Quebec”; Geol.
Surv., Canada, Sum. Rept. 1921, pt. D, pp. 71-96.
“ Across Gaspe”; Geog. Rev., April, 1924.
“The Mineral Deposits of Gaspe ’; Can. Min. Jour., October 10, 1924,
“ Shickshock Mountains, Central Gaspe, Quebec”; Geol. Surv., Canada, Sum.
Rept. 1924, pt. C.
“ Mount Albert Map-area, Quebec ”; Geol. Surv., Canada, Mem. 144.
“ Recent Developments in Gaspe Peninsula”; Bull. Can. Inst. Min. and Met,,
March, 1928.
“ Gaspe Peninsula; Its Geology and Mineral Possibilities”; Rept. on Mining
Operations in the Province of Quebee, 1927, pp. 162-181.
“ Zine-Lead TField of Central Gaspe, Quebec”; Geol. Surv., Canada, Sum.
Rept. 1927, pt. C, pp. 27-46.
Beidelman, J. C.: “The Zinc and Lead Deposits of Gaspesia’; Address to Society
of Chemical Industry of Canada, Montreal, November 21, 1919.
“ Developing Zinc and Lead Deposits in Gaspe Peninsula ”; Bull. Min. Inst.
Canada, March, 1924.
Coleman, A. P.: “Physiography and Glacial Geology of Gaspe”; Geol. Surv., Canada,
Mus. Bull. 34.
Denis, T. C.: Annual Reports on Mining Operations in the Province of Quebec:
1015, p. 30; 1916, p. 39; 1917, pp. 31-32; 1918, p. 43; 1919, p. 47; 1920, p. 51; 1921,
p. 46; 1922, p. 38; 1923, p. 59; 1924, p. 82; 1925, pp. 40-42; 1926, pp. 39-40; 1927,
pp. 170-176.
Mailhiot, Adhemar: ¢ Geological Reconnaissance in the Gaspe District”’; Rept. on
Mining Operations in the Province of Quebec during the Year 1917, p. 117.
“ Geology of a Portion of the Projected Townships of Lemieux, County of
Gaspe, P.Q.”
1?ﬁeport on Mining Operations in the Province of Quebec for the year 1918,
p. .

LOCATION
The zinc-lead field of central Gaspe lies in Lemieux township, Gaspe

county. It is drained by Brandy brook and the north branch of Berry
Mountain brook, two headwater tributaries of Cascapedia river. It is
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A. Federal mine, Lemieux township, Gaspe, Que.

B. Upper waters of Ste. Anne river; typical of the interior of Gaspe, Que.
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reached by the road up Casecapedia valley from Cascapedia station on the
branch line of the Canadian National railway which runs eastward along
the north shore of Chaleur bay. The road from Cascapedia to the Federal
mine is 45 miles long. It follows the east bank of the Cascapedia for 35
miles as far as Berry Mountain camp and the west side of Berry Mountain
brook for the remaining 10 miles. The road is well graded and for part of
the summer season motor cars and trucks can be driven over it to the Fed-
eral mine. From the Federal camp a trail 3% miles long leads to the
Pioneer camp on a branch of Brandy brook. Other trails follow the main
valleys.
HISTORY

Interest in the region as a possible mineral producer was aroused in
1909 with the finding of pieces of galena float on a hill near Berry Mountain
brook, on the site of the present Federal mine. In the following year James
MecKinley staked the hill and proceeded to search for the deposit from which
the fragments had come. A company, known as the New Richmond Pros-
pecting and Mining Company, was organized to develop the claims. In
1915 Messrs. Lyall and Beidelman entered the field and leased blocks “D ”
and “E” from this company. They also staked other claims and formed
a company known as the Federal Zinc and Lead Company. Another com-
pany, the North American Mining Company, was organized with blocks
4l L 7” 113 O ”7 13 P 7)’ « Q ’?’ 113 R )?, £’ S 77’ {3 T ” as thelI‘ holding.

The Federal Zinc and Lead Company in succeeding years carried out
a considerable amount of development on their property and some work
was also done by the North American. Interest then lagged for several
years until 1925, when new holdings were taken up by the Pioneer Mining
Corporation of Canada and the Gaspe Mines, Limited. The taking of an
option on the Federal holdings by the National Smelting Company of
London in 1926 led to an additional interest in the region and other com-
panies entered the field and took up blocks, viz., Phelps-Dodge, Mining
Corporation of Canada, Harvie Mining Company, M. J. O’Brien, Limited,
Minerals Exploration Company, Cascapedia Mines, and others. During
the summer of 1927 prospecting operations were carried out by all these
companies.

TOPOGRAPHY

The interior of Gaspe is a plateau dissected by deep, steep-sided val-
leys. The highest part of the plateau is a belt of country lying north of the
medial line of the peninsula and known as Shickshock mountains. It is
developed on a zone of hard rocks consisting of voleanics, serpentine, and
granite. The summits reach elevations varying up to 4,200 feet which is
the approximate height of the highest dome on Tabletop mountain. The
mountain summits show broad, flat surfaces. Mount Albert, which has an
elevation of over 3,700 feet, has for a length of 34 miles and a width of 13
miles, a surface almost as flat as the western prairies. Tabletop has a
length of over 15 miles and a width of about 5 miles. It shows a rolling,
mature surface dotted with lakes and ponds.

East of the granite mass of Tabletop, the upland surface is about 1,000
feet lower, and both north and south of the Shickshocks there is a similar



94

rather abrupt descent to a lower plateau region. North of the mountain
belt this lower plateau is developed largely on shales and slates, whereas
to the south it is formed mainly on limestones and sandstones.

The zinc-lead belt of Lemieux township lies south of Shickshock
mountains. The characteristic topography consists of broad, flat-topped,
interfluvial areas separated by deep valleys. The elevation of the upland
surface varies from about 1,800 to 2,800 feet, with a general slope to the
south towards where the streams converge to join the Cascapedia. To the
immediate northeast of the area rises mount Lyall, 3,100 feet high, the
most conspicuous topographic feature visible from the Federal belt. It is
really an outlier of Tabletop mountain.

The area is drained by the north branch of Berry Mountain brook,
Brandy brook, and North Brandy brook. The valleys of these streams
and their tributaries are entrenched to depths as great as 1,000 feet below
the plateau surface. The valley sides are commonly steep and the change
from the flat plateau summit to the valley slopes is abrupt. The degrees
of steepness of the valley sides depend to a considerable extent on the
character of the bedrock. Hard volcanics and horizontally-lying limestones
commonly give very steep cliffs. Folded shales give gentler slopes. Loc-
ally the streams have cut narrow gorges and in places there is a tendency
for them to disappear underground for short distances.

GEOLOGY

The following is the rock succession in the mineralized belt of central
Gaspe:
Table of Formations

Upper or Middle Devonian..................... Veins
Forphyry
Syenite
Middle Devonian.................. ...l Sandstone
Middle or Lower Devonian..................... Voleanice rocks
Lower Devonian............ccooiiiiiiineiann. Limestone, argillite, quartzite, tuffs

The most important mineral deposits of the region lie in the Lower
Devonian sediments. These consist of grey limestone, in places fossiliferous,
dark argillaceous rocks, tuffaceous rocks, and locally quartzite. Overlying
all these is a thick series of dark-coloured voleanic flows, in places amygda-
loidal. With them are associated in places acid flows and breccias. These
rocks are in turn overlain by a clastic series equivalent to Logan’s Gaspe
Sandstone of Middle Devonian age. The rock varies from grey to buff,
in some cases with a greenish or reddish tinge.

Intrusive into the above rocks are dykes and masses of porphyry and
syenite. The porphyry is a dense, light-coloured rock with small pheno-
crysts of feldspar. The syenite is a holocrystalline rock, in places with
crystals of feldspar over an inch in length. These rocks are considered to
be differentiates of a granite batholith that outerops in the centre of Gaspe
peninsula to the north of the zinc-lead region of Lemieux township.
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CHARACTER OF DEPOSITS

The deposits lie in the Lower Devonian series of argillites, limestone,
and tuffs. These rocks are intruded by numerous dykes and stocks of
syenite and porphyry. The deposits are veins and breccia zones. In some
places the veins show sharp contact with the enclosing rock, in other places
there is more or less gradual transition from massive vein material through
a brecciated zone into barren country rock. Fragments of country rock of
all sizes and shapes lie in the veins. These are marked by sharp angles
and borders, and many are entirely separated from their neighbours by vein
material.

The deposits apparently follow fault and brecciation planes, with
mineralization to a less extent along joint-planes. Some of the larger veins
strike northeast, others strike north and northwest. Their dip is for the
most part steep, usually over 70 degrees. There has also been movement
after the period of mineralization. One fault parallels the west wall of the
Federal vein. The same vein, 180 feet north of the north crosscut, is cut
off on the 100-foot level by another fault.

The veins are younger than the syenite intrusives and in places cut
them or follow the contact between the syenite and the intruded sediment.
Some of the strongest and richest veins of the area follow such contacts.

MINERALOGY

The vein minerals are sphalerite and galena in a gangue of quartz and
carbonate. Pyrite, marcasite, and chalcopyrite are present in minor
amounts. The sphalerite is for the most part light yellow, varying locally
to a reddish brown, and is almost free from iron.

In the surface exposures and to a certain extent in the upper parts of
the veins, sphalerite has been leached out by surface waters. Some of the
surface specimens have a white coating of an intimate mixture of smith-
sonite, calamine, and hydrozincite. A soft, white kaolin mineral is slso
found in the Federal mine, on the 100-foot level, and even on the 250-foot
level, but only in small amounts. On the 20-foot level a greenish yellow
mineral belonging to the kaolinite group was also found.

The galena, as a rule, is less abundant than the sphalerite, but in
places occurs in large masses. Some of the masses show strain effects pro-
duced by movement after the period of mineralization.

The most abundant gangue mineral is quartz of two varieties, white
and amethystine. In places the quartz is banded and commonly there is
good comb structure. Where the latter structure is shown, the centre almost
always consists of the amethystine variety. In some places the central
bands consist of amethystine quartz and the outer of white quartz. Car-
bonate gangue consisting of dolomite and a light yellow ankerite is also
fairly abundant. It is intimately associated with the white quartz and
usually accompanies the sphalerite and galena mineralization.

Movements took place during the period of mineralization. In places
along the walls of the veins are parallel sets of quartz bands with central
comb structure showing that reopening took place a number of times. In
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other places the vein material has been fractured and is recemented by
later quartz. Small, narrow stringers of carbonate can also be found tra-
versing the quartz.

ORIGIN

The deposits are believed to be genetically related to the deep-seated
intrusive rocks of the area. The syenite and porphyry dykes and masses
represent early differentiates of the granite batholith which outcrops north
of the map-area and which undoubtedly extends below it. During the late
stages of crystallization of the magma, siliceous sulphide-bearing solutions
escaping from the still molten intrusion travelled along lines of fracture
for considerable distances and deposited their sulphide and silica content
along these fracture planes and breeciated zones. Fractures along which
dykes had been intruded were reopened in places and formed channels of
access, Earth movements continued during the period of mineralization.
The veins were repeatedly reopened and even after vein deposition ceased
further faulting took place. Practically all the deposits have been formed
by the filling of cavities. At one place, however, an example of replacement
was found. In the middle of block A, in a trench opened during 1927 to
trace the extension of a newly discovered vein, the limestone along the
contact with a syenite dyke shows small, detached masses of sphalerite
of irregular shapes and not accompanied by quartz or carbonate.

(10) Federal Zinec and Lead Company
(See Figure 13)

The Federal Zine and Lead Company owns blocks C, ¥, G, H, K, J,
M, N, and have under lease blocks D and E (See map in pocket). Their
main camp is on block H and most of their underground development work
has been on it.

Block H. Numerous vein showings can be observed on the Federal
hill in the northeast corner of block H. The one on which most work has
been done is the No. 1 or Federal vein. This vein has a known length of
over 600 feet and an average width of 8 feet. In places it is considerably
wider and, locally, it is bordered by mineralized breccia. Several veins
intersect it. No. 1 shaft was sunk on it to a depth of 257 feet. A description
of the underground workings is given in Summary Report, 1921, part D.
The amount of horizontal work is as follows:

Feet

North drift (100-foot level) ... .. ..ot 657-3
Drift from No. 1 west crosscut north (100-foot level)................... 34-2
South drift (No. T1evel).......oovut ittt ans 360-8
Drift around Federal shaft (100-foot level)..................coivii.s 73-8
1,126-1

No. 1 west crosscut north (100-foot level).......................coov.n. 180-4
No. 2 west crosscut north (100-foot level)....................... PN 164-0
No. 1 east crosscut north (100-foot level)..............c.cooviiin. 30-9
No. 1 west crosscut south (1004oot level).......... ... ... ... ... ..... 4890
Adit (100-foot level).............. .. ..., . R 126-8
Adit (250-foot level)..................... . e 104-0
West crosscut (250-foot level) Lo 165-0
East crosseut (250-foot level) 61-0

880-1
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Figure 13. Plan of underground workings, Federal zinc and lead
mine, Lemieux township, Gaspe county, Que.




98

The McKinley or vein No. 16 forms a large outcrop on Federal hill
900 feet southwest of No. 1 shaft. The length of this vein has not been
determined, but it is exposed in the road east of the main outerop. The
vein shows a width of 60 feet which includes, however, a horse of country
rock. It carries galena and sphalerite and is bordered on the north by a
breccia zone.

In the spring and summer of 1925 the Federal Zine and Lead Company
drilled six holes from the underground workings on block H. The results
of this drilling may be summarized as follows:

DDH. No. 1
Location: 250-foot level, 146 feet west of shaft and 20 feet from west face
Direction: FEasterly with drift
Dip: 55 degrees. At 300 feet and 595 feet, 60 degrees
Length: 596 feet
Log: 0-51 feet, argillites
51-88 feet, syenite
88-596 feet, argillites

D.D.H. No. 2
Location: 250-foot level. Face of west crosscut, 166 feet west of shaft
Direction: West with drift
Dip: Horizontal
Length: 416 feet
Log: 0-416 feet, tuffs, argillites, limestones
124 to 126 feet, vein of quartz carrying sulphides

DDH. No. 3
Location: 250-foot level, 12 feet from face of west erosscut, 154 feet west from shaft
Direction: West, directly under D.D.H. No. 2
Dip: 26 degrees
Length: 520 feet
Log: 0-520 feet, tuffs, argillites, limestones

D.DH. No. 4
Location: 250-foot level, east crosseut facing south opposite north face of vein
Direction: 43 degrees west of south magnetic
Dip: 17 degrees
Length: 620 feet
Log: 0-198 feet, tuffs, argillites, ete.
19848631 feet, syenite
4861609 feet, argillites
609--620 feet, syenite
17 to 214 feet, vein of quartz carrying sphalerite
90} to 961 feet, vein of quartz carrying sphalerite and galena

DDH. No. 5
Location: 250-foot level; face of east drift; same setup as No. 4
Direction: East magnetic
Dip: Horizontal
Length: 590 feet
Log: 0-154} feet, argillites, tuffs, ete.
1543-329 feet, syenite
320-445}% feet, argillites
4453-590 feet, syenite

D.D.H. No. 6
Loecation: 100-foot level; north drift 475 feet north of the shaft
Direction: Northwest with drift
Dip: Horizontal
Length: 60 feet
Log: 0-23} feet, altered syenite porphyry
231-60 feet, argillites
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Block C. In September, 1926, discoveries of heavy float were made in
the northeastern part of block C, near the head of a valley leading to Brandy
brook. Trenching was carried out for a distance of 500 feet and vein
material, in places showing widths of from 12 to 20 feet, located. In the
winter of 1927 one drill-hole was put down in a northeast direction at an
angle of 40 degrees to the horizontal. Its length was 399 feet. A few
narrow seams of quartz were encountered, but no strong vein was located.
The dip of this vein was, however, unknown at the time the hole was drilled.

Block J. 1In the southeastern corner of block J two veins nave becn
located. The more westerly of the two strikes north 28 degrees east mag-
netie, and has been traced for 300 feet. It shows quartz and galena, but
the width of the vein has not been proved, although one exposure of 20 feet
has been uncovered. The eastern vein strikes approximately mnorth 15
degrees east magnetic, and shows a width of from 10 to 40 feet of quartz
with ore in places. To the south it crosses to block N, to the northeast to
block T of the North American Mining Company, and has been traced for
over 500 feet by trenches.

(11) Lyall and Beidelman Properties

Lyall and Beidelman hold four patented blocks, A, B, W (1467A},
X (1467B), and a large number of other holdings. The latter include
blocks U, V, Y, Z, 6 (1477), and location numbers 662-666, 956-958, 1806~
1819, and 2429-2436 (See map in pocket).

Block A. In July and August of 1926 discoveries were made and work
done on block A, and in 1927 important further discoveries were made. The
first finds were made in the southern part of the block south of the trail
that leads to Brandy brook, and is commonly called the Pioneer trail. A
vein was traced, by six trenches, up the bank on the south side of the creek
for a distance of about 400 feet. This vein strikes northeast and judging
from the material taken from the trenches, has good values. Definite
information about the width of the vein was difficult to obtain at the time
of the writer’s visit owing to the condition of the trenches, but in places
it apparently exceeds 20 feet.

In the summer of 1927 a vein was located in the middle of the southern
half of the block, north of the Pioneer trail. This vein lies on the slope
facing Brandy brook along the lower contact of a syenite dyke. The finding
of quartz and large masses of galena float led to its discovery and stripping
uncovered a vein from which were taken solid pieces of galena weighing up
to 200 pounds. This vein is commonly referred to as the Lead vein. The
contact between the syenite and argillites was exposed by a series of
trenches, and galena and sphalerite mineralization was found to continue
for over 1,000 feet. The strike of the vein zone is northeast. It lines up
with the other vein on block A mentioned above and the two may be parts
of one continuous vein. It closely follows the syenite contact, but in places
lies entirely in the sediments, whereas in other places quartz veins and
stringers cut the syenite. The largest exposure is the southwest end where
the richest galena specimens were obtained. Owing to the exposure being
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on the side of a hill and along a dyke, it is difficult to say how thick the
vein is at this point. Vein widths of over 12 feet occur in some of the
trenches and at the discovery trench a considerably greater thickness is
present. The mineralization consists of galena and sphalerite with pyrite
and chalcopyrite in a gangue of quartz and carbonate. Barite also occurs
in one trench. Another trench shows, near the vein, limestone containing
small, irregular masses of sphalerite, evidently a result of replacement.

Block B. 1In the summer of 1926 discoveries of quartz were made at
several places near the middle of block B. Towards the centre of the block,
at elevation 1,550, two trenches exposed a vein with a width of from 12 to
15 feet striking a little east of north. Galena and sphalerite are both present
with the quartz. This vein is on the same line of strike as the Lead vein
of block A, and if continuous with it, must be a very strong vein zone cross-
ing the two blocks.

Several other veins have been picked up on block B paralleling the
Lead vein, but little has been done as yet to trace them.

Block 6 (1477). In the summer of 1925 vein showings were discovered
in Brandy Brook region on blocks 6, X, and W, and since that time this
locality has attracted more attention than block H. The rocks are argil-
laceous sediments cut. by syenite.

A series of trenches has opened up what is known as the Big vein.
This strikes northeast across the extreme northwest corner of block W
and the eastern part of block 6. It follows closely the lower or northern
border of the syenite intrusion, in places, however, cutting it. The vein
has been traced for a distance of about 1,000 feet. It shows widths from
10 to 35 feet, with good sphalerite and galena values.

Three diamond-drill holes, Nos. 2, 4, and 5, respectively, were drilled
to intersect this vein. They were located on the slope below the vein out-
crops and directly southeast. No. 2 was put down at an angle of 12
degrees to the horizontal for a distance of 428 feet. TFrom 338 to 350 feet
quartz and good zinc and lead values were encountered. Hole No. 4 was
located about 200 feet southwest of No. 2. It was put down at an angle
of 25 degrees to the horizontal for a distance of 392 feet. Breccia and vein
material were passed through between 346 and 363 feet; from 350 to 363
solid vein matter carrying 18+57 per cent zinc and 4-13 per cent lead was
obtained. Hole No. 5 was located approximately 180 feet southwest of
No. 4. It was put down at an angle of 15 degrees to the horizontal for a
length of 479 feet. Two veins, 6 and 7 feet thick respectively, and separ-
ated by 5 feet of argillites, were encountered from 224 to 231 feet and
from 236 to 244 feet. These holes show that the vein dips from 64 to 77
degrees to the southeast and that for a length of 400 feet at least the vein
maintains a width of about 13 feet with good sulphide values.

In the west bank of the brook, opposite the cabins of Brandy Brook
camp, a vein outerops. It shows 6 feet of quartz and ore in a wider
crushed zone. A number of other trenches were opened up in the vicinity
to trace the vein, and other quartz showings were located. During 1927,
however, little could be observed in these trenches. A diamond-drill hole
No. 8 was put down in a northwest direction to cut this zone. The length
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of the hole was 399 feet and the angle to the horizontal 47 degrees. It cut
three veins at the following distances: 256 to 272 feet, 305 to 317 feet,
and 353 to 364 feet.

Block W. Besides the Big vein to which reference has already been
made and which cuts across the northwest corner of block W, several other
veins are exposed along the northern border of the block, along the west
bank of the valley leading to Berry Mountain brook. Outerops of what
appear to be several veins occur in a series of trenches along the southern
margin of the syenite dyke. Diamond-drill hole No. 3 was put down in
a southeast direction to cut this zone. The length of the hole is 376 feet
and its angle to the horizontal 20 degrees. It began in syenite, but at a
distance of 90 feet it passed into argillites. At the following places it
traversed quartz veins, 98 to 102 feet, 119 to 120 feet, 155 to 158 {feet,
221 to 240 feet.

Claim 961. In October, 1926, an iron-stained zone was found on claim
961 and a series of trenches were opened for 500 feet along a northward-
trending line, down to the brook that crosses the claim and up the north
slope. The iron-stained zone is from 50 to 75 feet wide wide. It consists
of broken argillites mineralized with quartz, siderite, calcite, barite, hema-
tite, pyrite, chalcopyrite, and tennantite. Masses of secondary malachite
occur with the chalcopyrite and tennantite. Diamond-drill hole No. 10
was put down in a direction north 70 degrees east astronomic, to cut this
zone. The length of the hole was 549 feet and the angle to the horizontal
50 degrees. The hole traversed argillites for the entire distance. In a few
places scams of quartz with pyrite and hematite were found, but no strong
mineralized zone was penetrated.

Claim 965. Mineralization consisting of quartz and specular iron
occurs in the southeast corner of claim 965. Chalcopyrite also is to be
found on the steep slope near the north boundary of elaim A. In the
narrow part of the claim between block A and claim 364 of the Pioneer
main block, a series of trenches opened showings of quartz along the
border of a syenite dyke. The showings in some of these trenches have
promising widths of vein material. The mineralization consists of quartz,
carbonate, and barite, with chalcopyrite, galena, and sphalerite.

(12) The New Richmond Mining Company Properties

The New Richmond Mining Company owns blocks D and E.
These are under lease to the Federal Zine and Lead Company.

Block D. A series of trenches in the eastern part of block D has
traced a vein known as No. 14. This lines up with the vein at shaft No.
3 on block E. Altogether on this line of strike there are quartz showings
for a distance of over 2,000 feet.

In the southeastern corner of D is located shaft No. 2 which has a
depth of 18 feet and was sunk on a vein wider than the shaft.

Block E. On block E, shaft No. 3 was sunk to a depth of 64 feet on
the Bois or No. 14 vein. This vein shows a maximum width of 18 feet.
1t strikes northeast and, as has been mentioned above, continues into block
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D. Northeast of the shaft a series of trenches has traced what is probably
a continuation of the vein on the valley slope facing Berry Mountain
brook. At one place the vein follows the lower contact of a syenite dyke.
This vein shows the usual mineralization with, locally, more chalcopyrite
than is present in the Federal vein.

During the summer of 1927 trenching was performed on two newly
discovered veins on block E, about 500 feet north of shaft No. 3. These
two veins lie about 200 feet apart and strike northeast. Both show good
sphalerite and galena mineralization with widths of from 8 feet to at least
15 feet.

A vein was also discovered on block E near its western border, on the
trail from Federal hill to Berry Mountain brook. A trench across the
trail has exposed a vein about 10 feet wide carrying good zine and lead
mineralization. A syenite dyke is exposed immediately to the north.

(13) Pioneer Mining Corporation of Canada Properties

The Pioneer Mining Corporation holds two blocks of claims, and their
associated company, the Huronian Belt, one block. The Pioneer main
block lies west of and adjoins the Federal, and the Lyall and Beidelman
holdings. It consists of thirty-six claims, Nos. 359 to 378, 1542 to 1547,
1685 to 1689, and 1711 to 1715. The north block lies north of the Mineral
Explorations holdings and consists of fourteen claims, Nos. 1690 to 1703,
inclusive. The Huronian Belt block lies east of the Pioneer north block
and the Minerals Exploration block, and north of the Lyall and Beidel-
man holdings. It consists of thirty-five claims, Nos. 1548 to 1567, 1680
to 1684, and 1723 to 1732, inclusive.

Active prospecting was commenced by the company in 1926. Their
cook-house was built the same year, and in the early months of 1927 their
other camp buildings were erected and mining machinery brought in. Work
was continued until November, 1927. It consisted of surface examina-
tion, mapping, trenching, and exploratory tumnels. It was concentrated
largely near their main camp on North Brandy brook and on the claims
adjacent to their camp on Brandy brook.

Many mineral showings were located on the claims. The one which
received most attention is known as the Pioneer “ Big vein.” This is a
mineralized zone that crosses claims 374 and 1686 in a northwest direction
and which was traced by trenches, spaced at an average distance apart
of about 120 feet, for a length of 2,300 feet. The zone is on a flat summit
where the overburden is deep, so that the trenches do not show fresh rock
nor fresh vein material. The vein zone was traced by the iron-stained
character of the overburden. The trenches show loose, crumbly quartsz,
iron-stained quartz with sphalerite, galena, and marcasite, rounded masses
of galena with an iron-stain coating, and chambered quartz with mala-
chite and chalcopyrite. This iron-stained zone reaches widths up to 100
feet. At the north end it tapers down to 8 feet. At the south end, in
trench No. 18, it has a width of about 30 feet. This trench shows some
large blocks of galena with minor amounts of chalcopyrite. The average
width of the stain-zone is about 30 feet. Just what widths of vein this
actually represents, it is impossible to say. Between trenches No. 6 and
No. 8 is an offset of about 50 feet suggesting a fault.
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Two shafts were sunk on the zone in an effort to get through the
weathered material into the fresh, unaltered vein. The north shaft was
sunk 73 feet and the south 39 feet. In the north shaft the vein zone
appears to have a dip to the west of 65 degrees. A crosscut 25 feet long
from the bottom of the south shaft indicates that here the vein zone has
a westerly dip of 52 degrees. Owing to trouble with water, work was dis-
continued without obtaining definite information about the widths of the
vein zone.

The largest single piece of work carried out by the Pioneer was the
driving of a tunnel, No. 3, from a point in the valley above the main camp.
It was expected that this tunnel would serve several purposes. It was
driven in an easterly direction in order to reach eventually the “ Big vein”
which it would tap 400 feet vertically below the surface trenches. It
could thus be used as a working tunnel for the extraction of ore should
the vein prove of workable value. It was also designed as an explora-
tory tunnel in the hopes that other veins might be picked up. The tunnel
was driven for 530 feet and two side-drifts, 175 feet and 80 feet long,
respectively, were opened from it. In order to reach the “ Big vein”
zone it is still necessary to carry the tunnel forward about 1,000 feet.

The tunnel traverses almost horizontal shales, One hundred feet from
the portal, vein A, 5 feet wide, was encountered and drifted on to the south
for 175 feet. For the first 106 feet of the drift the average values were
found to be 5-78 per cent zine, and 0-73 per cent lead across a width of
65 inches. From near the end of the drift a crosscut to the west for a dis-
tance of 20 feet shows a mineralized zone 12 feet wide. Two narrow veins,
B and C, were cut in the main tunnel at distances of 10 feet and 40 feet
respectively from vein A. They show steep dips to the east. Two hun-
dred feet from the portal a shatter zone was encountered which continues
for a distance of 130 feet. Thirty feet of this, which shows better miner-
alization than the rest, is known as vein D. For a distance of 42 feet along
this part of the tunnel eastward from where drift No. 4 branches off, the
values averaged 0-96 per cent zine. Drift No. 4 was driven along the
shatter zone for a distance of 80 feet. Sixty feet along it a vein 54 inches
wide with a dip of 60 degrees to the east was cut. The remaining part of
the tunnel shows two narrow veins, F and G, but otherwise no mineraliza-
tion.

Work was also carried out at a number of other places. Tunnel No.
1 was driven from a point farther up the valley in an easterly direction
parallel to No. 3, for a distance of 80 feet. Near the face it intersected a
narrow vein. Tunnel No. 2 follows vein No. 18 for a distance of 8 feet.
This vein has been traced by ten trenches above for a distance of about
700 feet. Vein No. 14 is exposed in two trenches, in one of which 18
inches of solid galena was found in an oxidized zone.

In the eastern part of the block, mineral showings were located on
claims 364, 365, 366, 368, 369, and 372, and a counsiderable amount of sur-
face work was done. A few exposures show quantities of chalcopyrite. The
overburden here is also very heavy and makes it very difficult to trace
and prove veins by surface work alone. The result was that, though
encouraging finds were made, nothing of proved importance was opened.
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(14) North American Mining Company Properties

The North American Mining Company owns blocks L, O, P, Q, R,
s, T.

Block L. Earlier work consisted in the sinking of a shaft 30 feet deep,
and the opening of some trenches on block L. Quartz with sphalerite and
galena mineralization was found, but the amount of work done was insuffi-
cient to enable any statement to be made about the possibilities at this
place.

A small amount of work has recently been done near the eastern bound-
ary line of block L. Here some trenches show mineralization of quartz,
as vein and breccia, carrying sphalerite and galena over a width of 22
feet. Nearby on block N of the Federal Zinc and Lead Company, mineral-
ization has been found at the contact of syenite and shales. At the bound-
ary between L and H, 670 feet from the eastern border of L, a trench 66
feet long shows 8 feet of quartz carrying good values of sphalerite.

Block T. During the summer of 1927 work was carried out on block
T. Immediately east of the boundary between it and block J of the Fed-
eral Zine and Lead Company, some large pieces of galena float were dis-
covered. Trenching located two veins 5 feet and 10 feet wide, respectively,
separated by 30 feet of shales. It is probable that these are the continua-
tion of the two veins that cross the southeast corner of block J in a north-
east direction.

Six hundred feet northeast of the trench in which these two veins were
exposed, on the same general strike, other mineralized quartz discoveries
were made. These are along the lower or northwest flank of a syenite
dyke. At the time of the writer’s visit work had just commenced on this
vein. Good galena specimens were exposed and it looked as if an attract-
ive vein might be opened up.

A considerable amount of work was also done on another discovery
on block T, known as vein No. 45. A mineralized vein and breccia zone
were uncovered, but owing to the heavy overburden definite results con-
cerning the size and character were not obtained.

(15) Gaspe Mines, Limited, Properties

Gaspe Mines, Limited, is controlled by Honourable John Hall Kelly.
During the summer of 1927 prospecting was carried out on some of the
claims and a number of veins were located.

Vein No. 1 lies in the northwest corner of Location No. 647. It shows
a large exposure of quartz, 12 feet across, mineralized with sphalerite and
galena, but not enough work had been done at the time of the writer’s
visit to trace it under the heavy overburden. At a distance of about 200
feet southeast of this find is a vein from 2 to 24 feet wide called the
Crooked vein. It strikes in a northwest direction.

Vein No. 2 lies near the middle of claim 647. It strikes about north
and south, following at its northern end the border of an intrusive mass
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of syenite. It has been traced for a distance of 600 feet. In places it
shows a width of quartz of 7 feet and in one trench the width of the min-
eralized zone, consisting of vein and breceia, is 20 feet.

No. 3 vein lies in claim 648, on the wood road built in 1927 and cross-
ing the claim. The one place where it is exposed shows less than a foot
of quartz. Vein No. 4 lies in the northeast corner of claim 650. It has
been traced by trenches for a distance of over 300 feet in a northwest direc-
tion.. It shows good sphalerite and galena values and varies in width up
to over 12 feet.

Vein No. 5 lies in the northwestern part of claim 647. It has been
traced by trenches for a distance of over 700 feet. It shows a vein and
breceia zone in places 25 feet wide. It lies on the same line of strike as
No. 2 vein, and is probably a continuation of it. To the north it crosses
to claim 646. On the latter claim, 250 feet to the northwest of where the
vein crosses the claim line, another quartz vein was uncovered in a trench.

Vein No. 6 lies to the southeast of No. 5. In one trench a 2-foot vein
of quartz with sphalerite, galena, and chalcopyrite is exposed. In a second
trench there is considerable iron-stain in the overburden, with sphalerite
and galena masses in the weathered rock. A third trench shows black
argillites cut by narrow quartz stringers.

(16) Marsouin River

References

Denis, T. C.: Reports on Mining Operations in the Province of Quebec: 1917, p. 32;
1918, p. 43.

Deposits of zine blende and galena are reported to occur in the town-
ship of Christie on the west branch of Marsouin river about 11 miles inland
from St. Lawrence river. Details about the character, size, and number of
the occurrences are lacking.

(17) Little Gaspe Cove Lead Veins

References
Geol. Surv., Canada: 1863, pp. 400, 691; 1880-82, pt. DD, p. 15.

These deposits are near the eastern end of Gaspe peninsula. Logan
reports:

“The limestones, in their exposures of 4 miles, at cape Gaspe, present numerous
dislocations, with dykes, and with veins of calcareous spar, sometimes with galena.
One of these localities 1s in the bight of Little Gaspe cove, where the limestone is
washed by the waters of the bay. Here are several fissures, holding these two min-
erals, and having a direction of north 55 degrees east, with an underlie to the north-
ward. Near to these veins is a dislocation, with a downthrow on the northwest side,
by which the limestone is brought against the higher sandstones. It is probable that
the mineral veins have some connexion with this dislocation., :

The lode occurs in a mass of stratified limestone, which dips about southwest
24 degrees, and rises northward into a hill 700 feet in height, which constitutes Gaspe
promontory. It has a breadth of about 18 inches; and is composed of calespar holding
masses of galena, together with small portions of blende and copper ore. A trial shaft

96752—8
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was sunk here to the depth of 20 feet upon the main vein; from which, and {rom
several smaller parallel veins in the viecinity, about 20 tons of 60 per cent orc were
recently obtained. Besides the two loca,lltles already mentioned (Indian cove and
Little Gaspe cove), galena has been observed in veins in several other localities in the
limestones on the south side of Gaspe promontory; and also on the north side, in a
vein which may perhaps be a continuation of that of Little Gagspe cove. Small quanti-
ties of galena have been found in veins in the limestones at Percé; and also at Anse
Cousin, in a vein cutting the sandstone, in the vicinity of the greenstone dyke men-
tioned on page 402.”

These deposits are similar in many ways to that of the Federal in
central Gaspe. They are fissure vein deposits mineralized with galena,
blende, and chalcopyrite. At the Federal the gangue is largely quartz,
although some carbonate is present, whereas with these deposits the gangue
is apparently all calcite. In other respects the deposits are very similar.
The Federal veins are of intermediate temperature origin related to the acid
Devonian intrusives of the peninsula. A granite batholith is exposed in
the middle of the peninsula and offshoots from it are exposed in the sur-
rounding region. In the neighbourhood of the Federal property the Devon-
ian voleanic rocks are mineralized with galena-bearing veins. The green-
stone dykes outcropping near the deposits of Indian cove and Little Gaspe
cove are to be correlated with these volcanic rocks and hence it is probable
that the period of mineralization in this region also was later than the
intrusion of these basic dykes. It is to be concluded, therefore, that the
source of the material was granitic intrusives of the peninsula.

(18) Indian Cove Lead Veins
References
Geol. Surv,, Canada: 1863, pp. 400-401; 1880-82, pt. DD, p. 15.

Logan reports:

“The other locality of galena is in Indian cove. Here is a downthrow to the
southeastward, of at least 30 fathoms, by which the higher sandstone is brought
opposite to the limestone. Between these walls, there is a lode about 12 feet wide;
composed of the veins of the two rocks cemented together by calecareous spar, and
including numcrous small veins of the same mineral, with crystals of galena. The
principal one of these veins is about 2 inches wide in the thickest part: it has an
underlie north 74 degrees west 55 degrees; but the general course of the whole lode,
in which the small veins occur, is about north 18 degrees east, and the underlie appears
to be westward., The dislocation in this place points to a traverse valley or depression
in the hills behind, which appears to run across to the opposite side of the promontory,
in a course nearly northeast. In a dislocation on the northeast side of the promontory,
which is supposed to correspond with this fault, and where a continuation of the lodes
might be expected, no ore has yet been observed.

Tranverse dislocations are of common occurrence in this vicinity. One of them, in
a recess about a quarter of a mile above Indian cove, is filled with white calcareous
spar, which has a thickness of 9 feet in one part, and 1 foot in another. The underlie
of the vein is south 65 degrees east<(76 degrees, and the dip of the strata at the spot
is south 55 degrees west<(22 degrees. On the north side of the promontory, seven dis-
locations, in a space of about 1} miles, may be seen at one view, from a convenient
distance out on the water. The displacements in six of these compensate one another;
and the slope or underlie of the faults, in every instance, is in the direction of the
downthrow.

Greenstone dykes, intersecting both the limestones and the sandstones, are seen
in several places.”

This deposit is located near the one at Little Gaspe cove and undoubt-
edly has the same origin.
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(19) Cross Point
(See Figure 14)

LOCATION AND HISTORY

A silver-lead deposit occurs on lot 1, Restigouche range, township of
Mann, Bonaventure county, near Cross point on the Gaspe coast opposite
the town of Campbellton, New Brunswick. It lies about half a mile north
of the line of the Canadian National railway.

Figure 14. Cross Point silver-lead prospect.

The deposit was staked in the spring of 1927 by Mr. J. C. Beidelman,
vice-president and general manager of the Federal Zine and Lead Company
of Montreal, and a small amount of surface work was carried out in the
summer of that year. In the summer of 1928 four diamond-drill holes were
put down to intersect the mineralized zone, but the results were discourag-
ing. In December, 1928, and January, 1929, electrical prospecting was
carried out on the property by the Radiore Company for the owners.

GEOLOGY

The rocks of the property are voleanics of Lower Devonian age. In
places they are dense greenstones, in others they are porphyritic. In com-
position they are andesites. In thin section they are seen to consist of a
glassy matrix holding numerous phenocrysts of labradorite feldspar. Small
amounts of magnetite are present.

967528}
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LIPOSITS

The mineralization consists of ¢rgentiferous galena with which is locally
associated some quartz and calcite, occurring as replacements chiefly along
fractures in the volcanics. The main fracture strikes northeast and dips
steeply to the southeast. Mineralization occurs along it with widths up
to 9 inches in the cut in the face of the cliff where the discovery was made.
In the trench to the southwest cross fractures intersect the main fracture
and the best ore occurs at such intersections. Solid ore with widths up to
6 inches occurs in places along the main fracture; along the cross fractures
the ore usually fingers out to nothing in distances of a few inches. In
addition to the mineralization along the fractures, galena is present also
in massive rock near the fractures and in places there is a matrix of galena
surrounding feldspar phenocrysts which have remained unreplaced. Across
the creek to the east small showings of galena have been found in volecanic
rocks.

DEVELOPMENT

There is a heavy overburden of glacial material. A small amount of
work was done at the open-cut where the discovery was made and a trench
was dug to the southwest farther up the hill.

Four diamond-drill holes were put down to intersect the main fracture
zone, one from the northwest and three from the southeast. The following
is a summary of the drilling:

D.DH. No. 1

Location: Northwest of mineral zone, near creek

Direction: Approximately south 15 degrees cast magnetic

Dip: 35 degrees

Length: 243 feet

Log: Volcanics; 197-243 sheared and broken rock; no mineralization

DD.H. No. 2

Location: Southeast of discovery, near creek

Direction: North 60 degrees west, magnetic

Dip: 45 degrees

Length: 255 feet

Log: Voleanics, dense to porphyritic; a few stringers of caleite less than % inch
thick; no mineralization

D.D.H. No. 38

Location: On hill 120 feet southwest of No. 2

Direction: North 22 degrees west, magnetic

Dip: 58 degrees

Length: 269 feet

Log: 1-52 feet glacial drift; 52-269 feet volcanics, at 187 a shear zone and at 229
specks of galena in volcanic rock

D.D.H. No. 4

Location: In road 106 feet south of No. 2

Direction: North 60 degrees west, magnetic

Dip: 72 degrees

Length: 228 feet )

Log: Rock voleanic. From 176-204 feet rock broken, sheared, altered, difficult to
drill, 211228 feet rock powder
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ORIGIN

The fact that the galena is argentiferous suggests that the deposit
originated from solutions given off by an intrusive, igneous mass. In the
interior of Gaspe there are intrusive masses of syeniic and granite of late

Devonian age and similar ones may underlie this deposit at no great
depth.

POSSIBILITIES

The amount of ore exposed at present is too small to be of economic
importance. Its character, however, justified exploration work to see if
workable deposits might not be present. Though the results up to date
have been disappointing the region is one that is worth prospecting.

\

(20) David Lake

Reference
Mawdsley, J. B.: Geol. Surv., Canada, Sum. Rept. 1927, pt. C, pp. 15, 20.

In David Lake area, Chibougamau district, at a locality a mile north
of Proulx bay at the northeast end of lake Doré, is a mineralized zone in
which sphalerite is associated with quartz, calcite, chalcopyrite, and
pyrrhotite.

Mawdsley also reports:

“Carbonization and, at points, pyrite and chalcopyrite mineralization, are to be
found in the 8-mile shear extending east from lake Asinitchibastat to a point 13 miles
northwest of the north end of Cache lake. In this shear, in the greenstone just north
of the granite contact, at a point a mile north of the northeast corner of David lake
and half a mile east of the stream flowing into the the north end of David lake, the
sheared greenstone is strongly carbonated and disseminated pyrite is sparingly pres-
ent. The stripping of some moss disclosed a 1i-inch vein striking with the shearing
at 10 degrees north of west. The vein is composed of about 2 per cent of cubical
pyrite up to 2 millimetres in size, 70 per cent of light-coloured sphalerite containing
minute particles of chalcopyrite, and the rest white granular quartz.”

(21) Lake Mistassini

Reference

“Report on the Geology and Mineral Resources of the Chibougamau Region”; Depart-
ment of Colonization, Mines, and Fisheries, Province of Quebee, pp. 68, 132, 185,
213.

Galena and zinc blende are present in small amounts in limestone at
the narrows on lake Mistassini about 2 miles northeast of the Hudson’s
Bay Company’s post. The limestone contains Cryptozoan forms and has
been supposed to be of Lower Ordovician age. Though for the most part
flat-lying it has been locally flexed and sheared. In places along the shore
for a distance of 500 feet 1t contains small bunches of galena and zine
blende none over an inch in diameter. The deposits are not of commercial
importance.
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(22) La Reine Township

Reference
Tanton, T. L.: Geol. Surv., Canada, Sum. Rept. 1915, p. 169.

Tanton reports:

“The discovery of a pegmatite vein carrying galena with gold and silver values,
in a fluorite-quartz-feldspar gangue, was reported by Mr. Freeland from lots 7 and
8, La Reine township, Quebec. This property lies 3 miles east-northeast from the
mouth of Okikodosik river ” (lake Abitibi and close to the Ontario-Quebec boundary).

(23) Zinc in Desmeloizes Township

Reference

James, W. F., and Mawdsley, J. B.: Geol. Surv., Canada, Sum. Rept. 1925, pt. C, p.
78.
LOCATION

The property includes 800 acres and comprises, in range X, the south
halves of lots 38 to 42 inclusive, all of 43 and 44, the south halves of 45
to 49 inclusive, and in range IX, the north halves of lots 46 and 47. It lies
114 miles due north of Dupuy, on the Canadian National railway, 8 miles
east of the Ontario-Quebec boundary. From Dupuy there is a good auto-
mobile road for 24 miles, beyond which a winter road 9 miles long has been
completed to the property.

GEOLOGY

The rocks exposed by the trenching are of Keewatin age, with the
possible exception of a porphyry which may be intrusive. The Keewatin
is made up of voleanic flows of varying, but usually intermediate or andes-
ite, composition. Interbedded with them are some banded sediments, prob-
ably waterlain tuffs. The flows and sediments have a strike of probably
30 degrees north of west, and their dip is vertical.

The porphyry forms the southwest wall of the mineralized zone and
may in fact form much of the altered rock within the zone. It is much
sheared near the mineralized area.

DEPOSITS

“The mineralized area is exposed in the main series of trenches and at the time
of visiting the property was exposed over a length of more than 200 feet and a width
of from a few feet at the northwest to about 60 feet at the southeast. The mineral-
ized area is composed of much altered rocks which originally were probably quartz
poiphyry or voleanics of unknown composition, but are now strongly carbonated and
sheared, and in places silicified. The shearing is vertical and has a strike of 140
degrees. Within this area are four mineralized zones striking from 130 degrees to
140 degrees, dipping vertically, and separated from one another by areas of barren
or slightly mineralized rock.

One zone lies at the southeast corner of the general mineralized zone. It con-
tains two bands of solid chalcopyrite and pyrite, 1 and 2 feet wide, respectively, and
separated by 3 feet of disseminated pyrite and chalcopyrite. Some quartz stringers
are associated with the sulphides. This zone narrows considerably northwesterly
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along the strike. In a trench, 60 feet away, a little disseminated pyrite and chalco-
pyrite are all that are visible and in a trench at 80 feet along the strike no mineraliza-
tion has been encountered.

The second and most important mineral zone is about 20 feet southwest of the
first and is exposed nonthwesterly in various trenches for 140 feet and 80 feet farther
northwest a mineralized mass is found which probably is a continuation of the same
zone. The zone over the distance of 140 feet swells and pinches from a width of 4
to 10 feet. Within it are bands of nearly solid sulphides. The best cross-section shows
a band 13 feet wide of sphalerite with a little pyrite intermixed. On one side is a
band of nearly equal width formed of 50 per cent chalcopyrite and 50 per cent glassy
quartz, and on the other side is a 2-inch band of solid pyrite. In the southeastern-
most trench a 6-inch band of disseminated sphalerite is also present. The rest of
the 8 or 10 feet making up the zone is formed of bands of silicified and sheared quantz
porphyry and greenstone containing a small amount of disseminated pyrite. Along
the strike of this mineral zone the mineralization in places is represented by dis-
seminated sphalerite, chalcopyrite, and pyrite developed over a width of 4 to § feet.
A little galena was seen in a couple of places.

A third mineral zone occurs in the southeasternmost trench, southwest of the
second-mentioned zone. This third zone is of minor importance and is visible only
in the most southeasterly trench, where it is represented by 1 foot of solid pyrite.
In the same trench, 12 feet farther southwest, is the northeastern edge of the fourth
mineral zone, there exposed over a width of 8 feet. Its continuation is revealed in
cross trenches to the northwest over a distance of 160 feet. It narrows progressively
in this direction to where it is not more than 2 feet wide. The gossan top of this
mineralized band had not been removed when the property was examined. Very
probably the chief mineralization is pyrite.

The country rock lying between the last three-mentioned mineral zones is very
probably porphyry sheared beyond recognition to a quartzose sericite schist, high
in carbonates, light grey in colour, with a silky lustre on its partings. Between the
first and second mineral zones, the country rock towards the southeast iIs a sericite
schist, probably originally a porphyry. Towards the northwest the country rock is
a greenstone, which in places shows little shearing.

The two trenches, 800 feet to the southeast of the main strippings, are 50 feet
apart and in both is visible a sheared zone which strikes 10 degrees south of east in
the northwesternmost trench and 27 degrees south of east in the most southeasterly
trench. In the northwesternmost trench the mineralization consists of a band 4 feet
in width, composed of 50 per cent of pyrite and of contiguous bands 4 and 8 feet wide
of disseminated pyrite. In the southeasternmost trench, 50 feet away, the miner-
alization consists of a little pyrite and a few quartz stringers. The country rock is
a chlorite schist.

Although assays have been reported showing in some cases values in gold, and
in others, values in silver, the chief and essential values are in the base metals. The
showings in the main strippings become progressively more interesting as the low
ground is approached. Whether mineralization increases below the heavy drift of
the low ground is a matter of pure conjecture. It is not certain that the minerali-
zation in the trenches 800 feet southeast of the main strippings is related to the
mineralization found in the main showings. If further work is deemed advisable,
the position for it is in the low ground adjacent to and southeast of the main show-
ings.

(24) Abana Mine

LOCATION

The Abana mine lies in Desmeloizes township, north of Dupuy, on
the Canadian National railway.
DEPOSIT

The deposits consist of lenses and disseminations of zinc blende and
chalcopyrite lying in a shear zone. Diamond drilling and underground
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development have shown the existence of several ore-bodies. From infor-
mation so far available it is gathered that large sections of the two devel-
oped ore-bodies have a high sphalerite content and that the main tonnage
to be mined from them will be the zine blende.

(25) Horne Mine

References

Coocke, H. C.: Geol. Surv,, Canada, Sum. Rept. 1923, pt. CI, p. 116.
Geol. Surv., Canada, Sum. Rept. 1925, pt. C, p. 46.
Geol. Surv., Canada, Sum. Rept. 1926, pt. C, p. 48.

LOCATION

The Horne property is located in Rouyn township, Quebec, about a
mile north of the town of Rouyn. It is the principal property of Noranda
Mines, Limited, and is noted for its large deposits of chalcopyrite.

GEOLOGY

The rocks consist of Keewatin rhyolite and dacite with breccias and
tuffs of similar composition. These rocks are cut by large numbers of
dykes of diorite and two dykes of later gabbro. The rocks have been
twisted into a drag-fold accompanied by a good deal of subsidiary fault-
ing. The ores are replacements of beds of breccia or tuffs and are prob-
ably also related in some way to the faulting.

DEPOSITS

Most of the deposits consist of copper ore. Only one body of zinc ore
has yet been discovered and very little development has been done on it.
It has been explored by a drift on the first level near shaft No. 2 and in
this drift it is 25 feet wide. A few diamond drill holes have been put in
from the level to determine the extension of the body downward.

POSSIBILITIES

In view of the smallness of the zinc body it is improbable that it will
be mined for some time at least. In any case no great tonnage of zinc
ore s likely to be produced unless other and larger bodies are found.

(26) Waite-Montgomery
Reference
Cooke, H. C.: Geol. Surv., Canada, Sum. Rept. 1925, pt. C, p. 44.
LOCATION

The Waite-Montgomery lies in western Quebec near the east edge of
Duprat township about 4 miles from the south boundary in claim A2864.
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HISTORY

The property was staked in March, 1925, by J. H. C. Waite, C. H.
Ackerman, and T. Montgomery. The discovery was accidental. It hap-
pened that a tree in a muskeg was blown down so that the moss and soil
around it were lifted by the roots. A patech of ore was revealed on the
surface thus laid bare and this patch was noted by Mr. Montgomery in
crossing the swamp.

GEOLOGY

The rocks consist of rhyolite lavas of Keewatin age. The ore-body
appears to be a replacement of these lavas. The lavas lie almost flat with
a gentle dip to the southeast and the dip of the ore-body corresponds to this.

DEPOSIT

The ore-body is a large mass of sulphides consisting of a core of chalco-
pyrite surrounded by a rim of zine blende, pyrrhotite, and pyrite. At the
time of its examination by Cooke in 1925 the ore-body was exposed only
in a few trenches and none of the contacts with the country rock was
visible.

According to the 1927 annual report of the company there had been
blocked out by diamond drilling 140,160 tons of ore averaging 7-46 per
cent copper and 2-49 per cent zine, 27,460 tons averaging 2-64 per cent
copper and 10-34 per cent zinc, and 288,150 tons of ore averaging 11-52
per cent zinc, or a total of 455,770 tons averaging 2-46 per cent copper and
8-67 per cent zinc.

The property will vield a large tonnage of copper ore; the zinc ores
will probably have to be concentrated and shipped to some zine smelter.

(27) Aldermac Mines, Limited

Reference

Cooke, H. C,, James, W. F., Mawdsley, J. B.: “ Geology and Ore Deposits of the
Rouyn-Harricanaw Region, Quebec”; Geol. Surv,, Canada, Mem. (in preparation).

LOCATION

The property consists of eight claims, Nos. M.L. 1951, 1952, 1953,
T2986, 2987, 2988, 2989, and 2990, aggregating 747 acres in the western
half of Boischatel township.

HISTORY

The property was staked by the Towagmac Exploration Company in
1923. The ore-body was discovered by dip-needle exploration in the
autumn of 1925. A 65 per cent interest was sold to N. A. Timmins, Inc.,
in return for expenses of development, and this interest was later trans-
ferred to Noranda mines. In 1927 the property was incorporated under
the name of Aldermac Mines, Limited, of which Noranda Mines held 60
per cent of the stock, and the Towagmac Exploration Company 35 per cent.
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The property was examined by H. C. Cooke in 1927, at which time a
shaft was sunk below the 125-foot level, and some hundreds of feet of
drifting done at that level. Since that time the shaft has been sunk to
1,000 feet and drifts opened at 500, 750, and 1,000 feet.

GEOLOGY

The rocks are Keewatin lavas and breccias varying from rhyolite to
trachyte in composition. They are cut by dykes of syenite porphyry,
quartz diorite, and later gabbro. The syenite porphyry is the only rock,
other than lavas, found in the underground workings. The flows and fufis
strike approximately east, and dip 60 to 70 degrees south.

DEPOSITS

The deposits are lenses of sulphides replacing rhyolite breccia. ile-
placement has been complete except at the edges of the bodies where the
solid sulphides pass into rock thickly sprinkled with sulphide. The under-
ground workings show two of these lenses, one almost vertically above the
other, and each apparently dipping south with the formation. The upper
lens consists mainly of pyrrhotite with some pyrite, and enriched with
chalcopyrite and a little zinc blende. The lower lens, which is much
the larger, consists mainly of pyrite, with some chalcopyrite and zine
blende. Copper and zinc content is low, averaging less than 2 per cent
copper and 2 per cent zinc.

POSSIBILITIES

Development is being vigorously prosecuted in the hope of discovering
higher grade sections in the ore-body. The present grade is so low that it
is doubtful if the deposit can be mined at a profit in spite of its large
size. Investigations are also in progress with a view to developing uses
and a market for the pyrite.

(28) Amulet Mines, Limited

) Reference
Cooke, H. C.: Geol. Surv., Canada, Sum. Rept. 1925, pt. C, p. 39.
LOCATION

This property lies in western Quebec, astride the Duprat-Dufresnoy
line about 2 miles from the south boundary.

HISTORY

The property was located in the autumn of 1924 or spring of 1925.
The first important discovery was a flat-lying mass near the south end
of the property and development was carried out on this throughout 1925
and part of 1926. A shaft was sunk on a discovery made early in 1926
farther to the north and a considerable amount of underground work done,
In 1927 it was noted that the ore-bodies were closely related to a rock
known as dalmatianite and diamond drilling on this basis resulted in the
discovery, in the vicinity of the shaft, of large ore-bodies.
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GEOLOGY

The rocks of the property are Keewatin rhyolites lying flat or nearly
so on the crest of a broad anticline. The ore deposits are replacements
of the lavas and certain of the flows in the vicinity of the ore-bodies appear
to have been altered to the rock known as dalmatianite. This is a dark,
brownish black rock containing, in certain phases, rounded whitish nodules
up to 2-inch diameter embedded in the dark matrix. The weathered
appearance of the rock has a very striking spotted appearance. Amygda-
loidal and pillow structure present in the rock show that it is of flow origin.

DEPOSITS

The deposits consist of large and small masses of zine blende and chal-
copyrite. The masses are of very irregular shapes. In general the zine
blende forms the bulk of the ore, perhaps 75 to 80 per cent. A good deal
of pyrite and pyrrhotite are also present and appear to have been the first
sulphides formed, the sphalerite and chalcopyrite replacing them. Several
of these masses are known, at least two of which are of fairly large size.
Very little is known as yet, however, as to the actual size and shape of
the masses. Practically nothing has been given out so far regarding ore
reserves or possible tonnages.

ORIGIN

The origin of the ores is not known. It is supposed that there is some
relationship between the ore-bodies and a large mass of granodiorite lying
directly to the east, but full proof has not as yet been produced. As
already stated the ores have replaced certain of the lavas, but as yet the
causes for the localization of the deposits are not determined.

DEVELOPMENT

Development of the principal bodies has so far been confined to
diamond drilling and by this means the deposits have been outlined to a
certain extent. A shaft has been sunk near the main bodies and it is prob-
able that when mining begins the underground workings from this shaft
will be driven into the newly-discovered masses of ore. It will be neces-
sary to erect a concentrator for the separation of the zinec and the copper
and it is understood that this is already projected.

POSSIBILITIES

Considerable tonnages of zinc can be produced from the property very
cheaply and a smaller tonnage of copper. The life of the mine will prob-
ably depend on the success of the management in discovering new ore-
bodies.
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(29) Wright Mine, Duhamel Township
(See Figure 15)

References

Reports of Commissioner of Crown Lands, Province of Quebec: 1888, p. 93; 1891, p.
84; 1893, p. 103; 1894, p. 88; 1896, p. 1562; Ann. Repts. Colonization and Mines,
Province of Quebec: 1898, p. 19; 1899, p. 24; 1800, p. 21; 1901, p. 19; 1902, p. 13;
1903, p. 51; 1906, p. 34; 1915, p. 31.

Geol. Surv., Canada, Ann. Repts.: vol. IV, pt. X, p. 79, pt. S, p. 58; vol. V, pt. S, p. 90,
pt. S8, p. 89; vol. X, pt. I, pp. 99, 147-148, .

Barlow, A. E.: Geol. Surv., Canada, Pub. No. 962, pp. 133, 145-147.

Wilson, M. E.: Geol. Surv., Canada, Pub. No. 1064, pp. 29, 36, 38,

McRae, J. A.: “History and Romance of the Oldest Mine in Canada”; Can. Min.
Jour., August 19, 1921, pp. 665-667.

Cooke, H. C.: “ Wright Mine, Duhamel Township, Quebec”; Geol. Surv., Canada,
Sum. Rept. 1925, pt. C, pp. 20-27.

LOCATION

The Wright silver-lead mine is on the east shore of lake Timiskaming,
approximately one-quarter mile south of the boundary between Duhamel
and Guigues townships. It is readily reached by boat from Haileybury,
6% miles on the other side of the lake; or by road from either North Timis-
kaming on the north or Ville Marie on the south.

HISTORY

“The property was located initially on March 24, 1686, by a party of French
explorers under the command of the Sieur de Troyes, and its location is shown on
an early French map published in 1744.

There are no illustrations or drawings in existence which deal with the mine as
it appeared more than two centuries ago. Indeed there is but meagre mention made
of the deposit until about 1850. It was about this date that Mr. E. V. Wright of
Ottawa, who owned the timber on this locality, rediscovered the deposit.

Wright was engaged in removing timber from his concession when the calks on
his boots chipped off some of the galena and lead-bearing ore. Samples of the ore
were taken to Ottawa where they lay for several years on the desk of the discoverer.
About 1870, it occurred to Wright to have the samples assayed. The result of the
assay was such as to arouse considerable interest. Shortly after this, Mr. Wright,
accompanied by J. M. Courier and Mr. Eustis from Boston, came up and commenced
work, sinking a shaft to a depth of about 12 feet. From this shaft they took out
about 10 tons of ore. Details of the result are lacking. It is recorded, however, that
a second shipment was made by raft, but the erude conveyance smashed up in a mad
plunge through the rapids at Deux Riviéres.

Nothing was done until 1885, when George Goodwin of Ottawa, together with
G. P. Brophy, advanced sufficient money to pay for sinking the shaft a farther 50
feet in depth as well as installing some mechanical equipment and a five-ton stamp
mill. This plant was afterwards burned. No ore was shipped as a result of this
work.

About 1890 Robert Chapin, at that time president of the Ingersoll Rock Drill
Company (N.Y.), bought the property and made an option payment on the basis of
$125000. He installed the first air compressor in the country, and built a 50- or 60-ton
mill. He continued the shaft to a depth of 250 feet and did considerable Iateral work.
This resulted in the shipment of a considerable quantity of concentrates, the value
of which seems to be impossible to estimate at this date. It is said that Mr. Chapin
became involved in some bad investments which caused him to abandon the mining
project with the result that the property reverted to Wright, the principal holder.
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In 1895 Wright sold the property to the Petroleum Oil Trust of London, England.
the new owners sank the shaft another 50 feet in depth and did several hundred fest
of drifting and crosscutting at the bottom level, as well as some work at the 250-foot
level. The mill was also operated, the concentrates being shipped to Swansea, Wales.
No figures are available as to the amount of concentrates produced.

The mill and buildings as erected by the Petroleum Oil Trust are still standing,
although the machinery has been pretty well all removed. The writer visited the
mine, June 18, 1921, together with the members of the Ontario Mine Manager’s Asso-
ciation. . . . These buildings are of the old-fashioned type, features being the
many gables as well as having a ground floor entrance and a second story entrance by
stairways leading from the ground.

A few years ago, the Wright mine was bought by the Timmins-McMartin inter-
ests of Montreal, and is still owned by them.”?

In 1925 the mine was pumped out by the owners in order to sample
it. An examination at this time was made by H. C. Cooke.

GEOLOGY
Cooke reports:

“The rocks in the immediate neighbourhood of the mine consist wholly of con-
glomerate of the Cobalt series. About a mile southeast there is a high hill of flat-
bedded quartzite and arkose that may belong to the Gowganda or Lorrain forma-
tions of the Cobalt series. About one-quarter mile south of the mine, flat-lying
Paleeozoic limestones outcrop on the lake shore, The Cobalt conglomerate appears
to be, in its lower parts at least, a true basal conglomerate formed almost entirely
of material derived from the rocks immediately underlying. This rock is an ordinary
rather acid rhyolite such as may be found in many places in the Keewatin series,
made up of numerous phenocrysts of white feldspar up to 2 or 3 mm. long, and many
smaller phenocrysts of quartz, embedded in a fine-grained greyish matrix. The_higher
beds of conglomerate in a 40-foot cliff some 200 feet back from the shore exhibit a
more normal assortment of pebbles. The conglomerate extends downward the full
depth of the mine shaft, 330 feet, and the conglomerate hill behind rises more than
120 feet above the collar of the shaft, as determined by levelling roughly with a Brun-
ton compass; so that the conglomerate is more than 450 feet thick. The pebbles of
the conglomerate both within the ore-body and outside of it are all very well rounded.

DEPOSIT

The ore is a breccia made of fragments of Cobalt conglomerate cemented together
by coarse-grained white calcite, galena, and zinc blende. It outcrops on the shore of
the lake, the outcrop being bounded on the inshore side by non-brecciated conglom-
erate. Between the outcrop and the shaft 20 feet inland, the surface is covered with
the loose materials of the dump, but the shaft enters the southeast edge of the ore-
body, so that the mass of non-brecciated conglomerate between the shaft and the ore
on the shore is evidently a horse.

The shaft reaches a depth of 330 feet and levels have been run at depths of 50,
100, 179, 230, and 330 feet. The workings on the different levels are shown in Figure
1 [Figure 151 together with the outlines of the ore-body as observed and conjectured.

It will be observed from the plans of the different levels that the ore-body is
an almost vertical pipe broadly oval in cross-section; and, further, that this pipe
is largest in diameter between the 100 and 179-foot levels. The limits of the ore-
body are those of the brecciated zone.

No cause could be found accounting for the formation of n body of breccia of
such extraordinary shape. A pipe of this sort might be formed at the junction of
two faults, but no evidence of pre-ore faulting on a large scale could be discovered.
There are a few small faults around the edges of the ore-body at which the mineral
veinlets stop abruptly, but nothing that would seem likely to account for so exten-

1 McRae, J. A.: Can. Min. Jour., August 19, 1921,
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Figure 15. Plans of levels, Wright mine, Duhamel township, Que. Country rock
indicated by pattern of dots, ore still remaining by pattern of diagonal lines.
(Except where crossed by workings, the position of boundary of ore-body is
inferred.)
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sive a brecciation. It is to be noted, however, that the introduction of the ore into
the conglomerate must have been accompamed by a considerable increase in the
volume of the whole, since there is no evidence that the ore has replaced any of the
conglomerate; and the pressures thus produced were probably relieved by upward
movement, since relief of pressure would be possible only in this direction. Under
such conditions it is possible that there may have been originally in the conglomerate
only a few comparatively small cracks that were filled with ore; and that the upward
movements resulting from the pressures developed by crystallization caused further
brecciation. Under this conception the greater part of the brecciation would be con-
temporaneous with the ore deposition rather than of earlier date.

If this theory be true, the stresses forcing the rocks upward as crystallization
proceeded might be expected also to cause some rupture of the walls of the deposit,
with formation of horizontal open fissures. Such fissures are in fact rather numerous
in the mine, and are of all sizes up to a foot in width. They are now filled mainly
with quartz, which, as it is found in the mine only in these fissures, is evidently a
later vein filling. The quartz is accompanied by galena, sphalerite, and calcite, all
of which might have been, and probably were, taken into solution from the deposit
by the solutions carrying the quartz and later deposited in the open horizontal
fissures. These fissures contain numerous open vugs, and pass from the edges of the
ore deposit into the unbrecciated country rock.

The ore has a rather definite vertical variation, At the surface and on the two
upper levels the ore is very largely argentiferous galena with very little sphalerite.
The proportion of sphalerite increases downward to the 179-foot level, where it is
largest. Below the 179-foot level both sulphides decrease in quantity. An oceca-
sional grain of pyrite is to be found throughout the mine, but more of it occurs in
the 330-foot level than elsewhere.

The results of several hundred assays made when the mine was sampled about
eight years ago, were placed at the writer’s disposal; but as the location of only a
few of these was indicated on the mine maps and it is evident from the character of
the underground workings that practically all samples must have been taken within
the ore-body, it was considered best to average them by levels in the hope of arriv-
ing at some conception of the changes taking place with depth. The results obtained
are as follows:

Level Silver Lead Zinc

Oz. per ton | Per cent Per cent

1-72 9-62 None
0-63 0-2 0-8
0-86 3-16 1-63
1-1 2:25 0-95
036 0-36 0-77

The results show certain interesting regularities. If the values for the 100-foot
level be omitted from consideration, the results become even more regular. It seems
justifiable to omit the averages of the values obtained on the 100-foot level, as the
workings on that level are comparatively small and closely follow the edges of the
ore-body where the proportion of ore to rock is invariably low. So far as could be
seen during the examination, the ore on the side of the drift toward the middle of
the ore-body is of much the same grade as that in the levels above and below. The
lead values decrease downwards with great uniformity. The silver values decrease
to a minimum at 330 feet depth, though not with the uniformity of the lead. Zine,
on the other hand, increases from zero at the 50-foot level to a maximum at the 179-
foot level, then d‘ewcreases downward.

Another point of interest is the entire lack of correspondence between the silver
values and the amounts present either of galena or of galena and sphalerite com-
bined. This lack of correspondence between the amounts of silver and of sulphides
present is equally obvious on scanning the individual assays from which the above
averages were derived. The wide variations in the proportions of silver to sulphide
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render it obvious that no uniform relationship exists between them. It may reason-
ably be inferred, therefore, that the silver is not present in solid solution in the
sulphides, but more probably is mixed with it irregularly in the form of one of the
silver sulphides.

All available facts point to the conclusion that the deposit was formed by
descending meteoric waters rather than by hot, ascending solutions. The cause of the
precipitation and the reason for the concentration at this particular spot are as yet
unknown. The difference in the behaviour of the lead and zine sulphides is one com-
monly found in deposits of character similar to this and is due to the greater solu-
bility of zinc compounds, causing them to be carried somewhat farther before pre-
cipitation takes place. The source of the ores is, therefore, to be sought in the rocks
formerly overlying the present deposit. As flat-lying Ordovician limestones overlie
the Cobalt series within short distances to the south, west, and north, it may reason-
ably be assumed that they overlay the area around the mine also, and have sinqe
been eroded away. How the lead-zinc minerals came to be present in the Pal®ozoie
rocks can be only a matter of speculation.”

(30) Fabre Township

References

Wilson, M. E.: Geol. Surv., Canada, Pub. 1064, p. 38. Sum. Rept. 1907, p. 63.
Barlow, A. E.: Geol. Surv., Canada, Sum. Rept. 1906, p. 117,

The Keewatin rocks in Fabre township on the east side of lake Timis-
kaming locally contain galena, but no large quantities have been located.

(31) Poirier Lake

Reference

Bancroft, J. A.: Report on Mining Operations in the Province of Quebec, 1911, pp.
201-203.

Poirier lake is on the boundary between La Pause and Pressiac town-
ships, Témiscamingue county. Bancroft states:

“ About two-thirds of a mile northward from Poirier lake a rocky ridge, which
in part is devoid of trees, rises to an altitude of approximately 100 feet. The ridge
extends nearly east and west corresponding to the strike, south 80 degrees east, of
the highly schistose rocks of which it is composed. The schists are traversed by a
series of veins or stringers of quartz, frequently containing a little calcite and epidote,
and occasionally bearing small amounts of galena, zinc blende, pyrite, and a few
specks of copper pyrites. Although these veins may seem to recur at widely separ-
ated intervals along a definite line, they can seldom be traced for more than a few
feei before they become very narrow and finally disappear. They display a maximum
width of 4 feet, but can be traced for only a few yards before they terminate.

A group of mineral claims are situated there, having for their chief centre of
attraction a vein, 4 feet wide, containing a considerable percentage of galena, zinc
blende, and pyrite, with an occasional particle of copper pyrites in a gangue of calcite
and quartz. At the time of our visit, Mr. George Richmond, who made the discovery,
was engaged with a few men in sinking a shaft, which had reached a depth of 10 feet.
A few feet westward from the shaft, the vein pinches out, but stringers of barren
quartz ocecasionally occur in line with its projection; several hundred feet westward
one of these quartz veins, about 18 inches wide, eontains a little galena and zinc
blende. For a few yards eastward from the shaft, the bedrock is covered, but upon
reappearing at the surface there is no evidence of the presence of the vein.
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Striking south 80 degrees east and dipping 87 degrees toward the south. this vein
is situated between a small dyke of fine-grained diorite on the north and actinolite
schist on the south. Although in part distributed through the gangue of calcite and
quartz, the galena, zinc blende, and pyrite occur chiefly along or ad;acent to fractures
in the gangue. Of the economic minerals present, galena is the most abundant, zinc
blende tends to occur near the walls of the vein, and the pyrite, which is present in
very subordinate amount, is crystallized in beautiful, small pyritohedrons. At the
bottom of the shaft the vein was 7 inches narrower, pyrite was becoming slightly
more abundant, and a dyke of aplite, 2 to 4 inches wide, intersected the southern
margin of the vein. In thin section under the microscope this aplite is found to be
almost entirely composed of microcrystalline quartz with epidote of bright yellow-
green colour, which apparently has been derived from the alteration of a small
amount of feldspar. So analogous is this aplite to similar dykes, which are associated
with, and genetically related to, the “newer diabase” in other districts, that it lends
emphasis to a belief that the vein owes its origin to the intrusions of quartz diabase
in the district.

I was informed that after our departure from the district, the shaft was sunk to
a depth of 40 feet, where there was about 8 inches of vein matter in the form of
stringers running in all directions.

The body of ore is by no means large enough to even suggest the possibility of
its being developed into a mine for lead and zinc. An assay of an excellent sample
taken from the shaft at a depth of 8 feet, containing small galena, zine blende, and
pyrite, shows the presence of 47 cents per ton in silver and not a trace of gold.”

(32) Calumet Zine and Lead Mine
(See Figure 16)

References

Ann. Repts., Commissioner Crown Lands, Quebec: 1892, p. 78; 1893, p.103; 1894, p.
88; 1895, p. 54; Ann. Repts,, Dept. Colonization and Mines, Quebec: 1898, pp.
18:19; 1899, p. 24; 1906, p. 34; 1911, pp. 26-27; 1912, p. 20; 1913, pp. 57-58; 1916,
p. 89: 1917, p. 31; 1925, pp. 43-45; 1926, p. 4.

Geol. Surv., Canada, Ann. hepts.: vol. VI, pt. 8, p. 101; vol. VII, pt. A, pp. 61-62;
vel. VII, pt. S, p. 87; vol. X, pt. S, pp. 114, 120, 229; vol. XI, pt. A, pp. 10, 118, pt.
S, pp. 104, 192; vol. XII, pt. S, p. 141; vol. XIII, pt. 8, p. 156; vol. XIV, pt. B,
p. 157; vol. XV, pt. AA, p. 135, pt. S, pp. 242-243.

Uglow, W. L.: Ont. Bureau of Mlnes vol. ‘{}xV pt. ii, pp. 5-7 (1916).

Cxoxanson R. W.: Geol. Surv,, Canada Sum. Rept 1925, pt. C, pp. 105-124.

LOCATION

The Calumet lead and zinc property is on lots 3 to 12, range 1V, in
the southwestern part of Calumet island which is situated in Ottawa river
about 58 miles northwest of Ottawa. Campbells Bay, on the Waltham
branch of the Canadian Pacific railway, following the north side of Ottawa
river, is the nearest station to the property.

ISTORY AND PRODTUCTION
The property?
“ was staked by John TI.awn and turned over to James and Calvin Russell who did some
development work and in 1893 shipped a few tons of ore to Swansea, England. This

sample is said to have contained 13 per cent lead, 38:9 per cent zinc, and 11 ounces of
silver per ton.

1 Quotations are from the report by R. W. Goranson.
08752—9
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The Grand Calumet Mining Company of Ottawa worked the mine in 1897 and
1898, and in 1898 shipped ore.

In 1911 the mine was taken over by the Calumet Metals Company. The same
year a concentrating mill with a capacity of 150 tons was erected.

In 1913 the property was operated by the Calumet Zinc and Lead Company. A
law suit instituted by some of the shareholders resulted in an order of the court that
the property should be sold at public auction for the benefit of the plaintiff share-
holders. The sale was made in 1917 and the property was bid in for the English
bondholders.

The following statement of production was obtained from the files of the Mines
Branch, Department of Mines.

Year

1893: 134 tons shipped to Swansea, Wales

1894: No shipment

1895: Idle

1896: No information

1897: No information

1898: 1,100 tons shipped to Antwerp, Belgium, averaging 32 per cent zine, 9 per cent
lead

1912: No shipments; construction

1913-14: No information

1915: Idle

1916: No information

1918: 22 tons shipped to Omaha, Nebraska, from old stock; lead, 19,892 pounds; gold,

6-2 ounces; silver, 1-335 ounces.”

In 1926 the British Metal Corporation (Canada), Limited, took an
option on the property and carried out underground work from May until
October. The option was then dropped.

GEOLOGY

The rocks of the region are all Precambrian. They belong to three
series: (1) limestone of the Grenville series; (2) amphibolites which were
once diorites and gabbros, belonging to the Buckingham series, intrusive
into the Grenville rocks; and (3) granite cutting both of these series.

The rocks on the property are chiefly amphibolites. They are green
to black, schistose varieties consisting chiefly of hornblende and feldspar,
the latter ranging from albite-oligoclase to labradorite, with apatite, car-
bonate, garnet, quartz, biotite, magnetite, and ilmenite as accessories.
Here and there remnants of diopside, hypersthene, and micropegmatite can
be found. In places the amphibolites contain patches consisting of car-
bonate and lime-silicate minerals including diopside, tremolite, scapolite,
clinozoisite, etc. These probably represent altered limestone inclusions.
Locally granite pegmatites are present and have caused the formation of
microcline, orthoclase, titanite, quartz, zircon, and apatite in the amphi-
bolites.

ORE DEPOSITS

The ore deposits occur replacing amphibolite along a shear zone that
has a general trend of north 20 degrees west. The planes of schistosity dip
rather steeply to the west. The important ore minerals are sphalerite and
galena. Galena in places is more abundant than sphalerite, but the ratio
of the latter to the former is, on the average, about three to one. Pyrrho-
tite and its alteration produet marcasite are very abundant. Pyrite,
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chalcopyrite, and tennantite are present in small amounts. Silver is
present and appears to be associated with the galena, but tennantite may
be the carrier. The latter is always associated with galena.

The ore occurs as lenticular deposits in the schistose rocks. The walls
of the individual lenses are not very clearly defined and ore minerals are
commonly disseminated in small bunches and pockets through the rocks in
the general ore zone. Along the strike, also, the mineralization is irregular,
with mineralized portions separated by barren patches and the under-
ground workings show that in vertical section the same features occur.
With the heavy sulphide ore masses there is usually carbonate present
which is believed to be primary caleite. This suggests that the localization
of the ore was due to the presence of limestone masses which, as compared
with the enclosing amphibolite, were more easily replaced. Kxamples where
such calcite occurs are in the ore lenses across the face of the Bowie cut,
in the Lawn workings, and in the ore from the Longstreet and Ste. Anne
shafts (See Figure 16). Where calcite remnants are absent, the ore is of
poorer grade.

In the neighbourhood of the sulphide masses the enclosing rock is
highly altered. At the immediate boundary of the orc masses, amphibolite
is practically unrecognizable as such. It is a coarse-grained rock consisting
chiefly of phlogopite and lenses of greasy-looking quartz, with remnants of
highly altered feldspar which is near oligoclase in composition. ILesser
amounts are present of pleonaste, zircon, sillimanite, apatite, sericite, epi-
dote, chlorite, serpentine, caleite, and pink garnet. The phlogopite is the
chief mineral and occurs as large flakes. Pyrrhotite, galena, and sphalerite
aggregates are commonly elongated streaks. They replace phlogopite along
cleavage planes. Where plagioclase is extensively sericitized, galena is
scattered through it as very ragged grains and as perfect crystals extending
from narrow veinlets. Where limestone has been present in the mineral-
ized arca there are additional lime-silicate minerals, including tremolite,
diopside, scapolite, green hornblende, clinozoisite, and andesine; phlogo-
pite, titanite, quartz, and calcite are also present. The intensity of the
alteration of the country rock decreases from the local sulphide-bearing
areas.

“The southern extremity of the ore-bearing zone is not known, but about midway
along the boundary between lots 7 and 8 there is exposed a biotitized, silicified zone
about 850 feet wide, and in this zone an open-cut 6 feet wide and about 24 feet long
east and west, displays a small amount of chalcopyrite, sphalerite, pyrrhotite, and
galena scattered through amphibolite in small; isolated lenses and patches. This same

zone also crops out along the boundary between lots 8 and 9, but only small, scattered
grains of sulphides were there observed.

Five shafts and numerous open-cuts have shown the zone to contain ore lenses
on lots 9, 10, and 11 (See Figurc 18). The shafts and cuts were full of water at the
time of the writer’s examination (1924), and, therefore, the following notes on under-
ground development are based on reports made by others at various times.

The most southerly working is the Bowie shaft on lot 9. The opening consists of
a series of trenches which increase in depth to the north, the deepest being 42 feet.
From the lowest bench a vertical shaft was sunk 32 feet and a level driven at 52 feet
from the original surface. The ore now exposed in the cut is chiefly sphalerite with
abundant galena, pvrrhotite, and, in places, chalcopyrite. Tt forms lenses, some of
which are nearly solid sulphide, up to 2 feet wide and about 6 feet apart across the



125

face of the cut, with smaller bunches of sulphide scattered irregularly between them.
The face of the cut is 3% feet wide, und an averuge sample across the whole face
would be low grade.

The Lawn shaft is 1,312 feet northwest of the Bowie. It has a depth of 57 feet
8 inches. A cut has been made 100 feet west of this shaft and a small incline sunk
which dips toward the shaft. This incline is stated to be asbout 18 feet deep and has
gone through considerable limestone judging from its dump. The ore here contains
more lead than at the Bowie, and is reported to have a fair amount of silver. Farther
west is a shallow pond, about 5 feet deep, from which ore has been extracted. Galena
and sphalerite were found along the edge of the cut, but no estimate of the amount
could be made. The ore horizon here, judging from the openings, is thus probably
more than 200 feet wide.

Eight hundred feet north of the Lawn shaft there is an open-cut about 70 feet
long and 30 feet wide. At the bottom of this cut there is a shaft, said to be 18 feet
deep, from which a 12-foot level has been run north. The exposed cre at the bottom
of this shaft is, according to a report by John E. Hardman, over 20 feet wide and
dips 50 to 55 degrees west. There are galena and sphalerite at the surface which have
oeen heavily stained by the oxidation of pyrrhotite, but the best ore now to be found
here is from the dump, and may represent a lens that enlarges downwards to a maxi-
mum size at a depth of 18 feet or more. Between this open-cut and the Lawn shaft
are a number of small cuts and trenches. They show pyrrhotite, sphalerite, galena,
and, in places, chalcopyrite, scattered in small bunches through a rusty, biotitized, and
silicified amphibolite. The average quality of the ore secn was very low grade, but
the cuts are not so disposed as to permit of estimating the amount and tenor of
the ore.

Six hundred feet north and a little west of the above-described open-cut is the
St. Anne shaft which was sunk vertically to a depth of 120 feet, at which depth cross-
cuts were driven presumably to the east, to strike the ore lenses on which the shaft
had been sunk. The dump from this shaft consists chiefly of caleite impregnated
with galena and sphalerite. If the dump is representative of the material extracted
from the underground workings, then this is the most promising locality on the prop-
erty. The type of ore appearing in the materials on the dump does not outcrop.

Eighty feet southeast of the St. Anne shaft an incline has been sunk, but to what
depth is not known. There are numerous open-cuts and pits scattered around this
incline, which have been made in highly altered amphibolite. They all display sul-
phides seattered in small patches throusgh the rock. The average ore is low grade.
The mineralized area, as indicated by these openings, is about 300 feet wide.

A few hundred feet east of the mineralized zone on which all the foregoing work-
ings are situated is a second zonc separated from the first by relatively unaltered
amphibolite. On this zone is the Longstreet shaft, stated to be 143 feet deep. It was
sunk on the outerop made by the discoverer of the property. The ore, as indicafed
by the dump, is galena and sphalerite, which appear to have replaced limestone
inclusions in the amphibolite. About 100 feet northeast of this shaft is a small open-
cut which displays abundant galena and sphalerite. The width of this ore lens could
not be determined.

Nine hundred feet northwest of the Longstreet shaft is an open-cut about 60
feet long, which seems to be about 15 feet deep, but is now full of water. It has
been called the “ Belgian pit.” The ore extracted here was probably from a narrow
galena-sphalerite lens. Some ore still outcrops around the pit, but no large amount
is now visible.

The above completes the account of the visible mineralization. The mineralized
zone has been trenched and proved to contain sulphide lenses at intervals over a
length of about 2,600 feet, and, from indication offered by the outcrops, the zone
may continue north for another 400 feet. The zone was traced south over lot 8 and
so probably extends across five lots. Over this whole length the outcrops are exceed-
ingly rusty, the rock is heavily biotitized and silicified, and all the cuts contain ore
minerals. But because of the irregular, pockety nature of the ore lenses no estimate
of the tonnage can be given and it should not be assumed that productive ore-bodies
will be found over the whole zone.
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The valuable metals in the ore are zinc, lead, and silver. Locally, galena may
be more abundant than sphalerite, but the ratio of sphalerite to galena is, on the
average, about as three to one. Samples have been taken at various times and places.
Some of the assay results are as follows:

e j 1 ‘ 2 3 4 5 6
Zine,percent. .. ... £9-19 7-58 | 16-60 | 15-51 12-30 13-00
Lead, perceit..c....oovvereoneinaneannann.. 13:75 4-50 664 4-75 3-84 600
Copper, percent. ...........ccoviviiiiann.. 317 b
Silver, ozs., per tm................ociiiaa. .. 14-50 8-90 | 18-2 13-00 | 12-00 15-00
Gold, 0zs.,, perton.............ocoiiiiii e e e 0-03

c laAn average sample of the dumps taken in 1911 by C. W. Willimctt, of the Geological Survey,
anada.

2. Sample from the Lawn pits from sur{ace to 10 feet depth.

3. Sample from Lawn pits from 10 to 15 fect depth.

4, Sample from Lawn shaft at depth of 57 feet on the incline.

5. Samples from the bottom (18 feet depth) of the Russell shaft.

6. Average of assays on record made by Ledoux and Company, Ricketts and Banks, Cornell
University, ete.

The data regarding samples Nos. 2 to 6 have been taken from a private report
made by John E. Hardman.”
ORIGIN

The character and mineralogy of the deposit suggest an origin similar
to that at the Tetreault property at Notre-Dame-des-Anges, i.e., deposi-
tion at high temperature due to the action of intrusive granite. As at the
Tetreault the richer ore occurrences are associated with carbonate rock.

(33) Buckingham Township

Reference
Geol. Surv., Canada, Ann. Rept., vol. X, pt. S, pp. 120, 135 (1839).

LOCATION

The veins are on the south half of lot 21, range 1V, Buckingham
township, Papineau county, Quebec.

GEOLOGY

The chief rock type of the region is erystalline limestone of the Gren-
ville series. Quartzite and sedimentary gneiss of the same series also oceur
on the property. At the time of the writer’s visit to the property in the
autumn of 1925 most of the exposures were covered with snow, which ren-
dered a complete examination of the surrounding rocks impossible.

DEPOSIT

Two veins are exposed on the property. The first strikes north 35
degrees west magnetic, cutting limestone, and has been traced for about
350 feet. It varies in width from 2 to 16 inches, the average width being
about 4 inches. It pinches and swells and follows minor curves. The
gangue is barite which is well banded. Galena oceurs disseminated in the
barite.
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The second vein lies about 75 feet to the northeast. Tt strikes about
north 45 degrees east magnetic, cutting limestone, and has been traced for
about 500 feet. The vein pinches and swells. Its average width is about
6 inches. The gangue is banded barite. In places it contains solid bands
of galena from 1 inch to 1% inches in width. At one place a branch vein
strikes in a southeast direction towards the first vein. An old shaft was
sunk to a depth of 50 feet on the vein, but at the time of visit it was full
of water.

The veins as exposed at the surface are too narrow to be of commer-
cial importance as sources of lead.

(34) Petite-Nation River

Reference
“Geology of Canada, 1863, p. 689.

The Petite-Nation enters Ottawa river from the north about 35 miles
east of the city of Ottawa. Logan reports:

“Among others a vein of 6 or 8 inches is said to exist upon the North Petite
Nation river, on the seigniory of the Honourable L. J. Papineau, Galena has also been
brought from the Gatineau and the Black river; in the former case, associated with
the purple fluorspar.”

(35) Upton Township

Reference
Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863,” p 690.

Logan states:

“In the Quebec group of eastern Canada, . . . ores of lead have been occa-
sionally met with associated with the copper deposits . . . In these localities
galena is found in small, interstratified masses, or layers. One of these is on lot 51,
range XXI, of Upton, where irregularly distributed patches of fine-grained galena,
from 1 to 4 inches in thickness, occur in the copper-bearing magnesian limestons.
They are sometimes distinctly interstratified with the rock, and overlain by portions
of copper pyrites.”

(36) Acton and (37) Ascot Townships

Reference
Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863,” pp. 516, 690.

Logan states:

“Galena occurs in similar (1 to 4 inches in thickness as in Upton) masses, also
with copper pyrites, and with a little blende, on lot 32, range V, of Acton. A like
variety of fine-grained galena is found with copper pyrites on lot 9, range IX, of
Ascot. These ores of lead contain but little silver. Although the galena in none
of these deposits appears to be of workable quantity, its presence in interstratified
masses 18 not to be overlooked in a region where the numerous deposits of copper
ore, which occur under similar conditions, are occasionally found to be of very
great extent and importance.”
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(38) Moulton Hill

Reference
Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863,” pp. 516, 518, 691.

Moulton hill is on lot 15, range IV, of Ascot, near Lennoxville, Sher-
brooke county. A quartz vein, about 4% feet wide, here carries argen-
tiferous galena and arsenopyrite. The vein traverses black shale. The
amount of galena present is too small to be of economic importance. Silver
assayed 65 ounces to the ton of lead.

(39) St. Armand

Reference
Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863,” pp. 516, 590.

Logan states:

“ At Cooks Corner, in St. Armand, a vein of white quartz running with the
strike, cuts the black slates and limestone of the region. It has a breadth of 5 or 6
inches, and contains small portions of galena, with a little copper pyrites and blende.
The lead of this ore was found to contain a notable proportion of silver.”

(40) Owls Head, Potton Township

Reference
Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863,” p. 691.

On the shore of lake Memphremagog, on lot 8, range XI, of Potton
township, a quartz vein traverses black slates of Upper Silurian or
Devonian age. The vein is described as being about 10 feet wide. The
galena is confined to a small portion of this breadth. Specimens of solid
ore, 2 or 3 inches in thickness, have been taken out. The galena is silver-
bearing.

(41) St. Francis

References

Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863,” pp. 516, 517.
Ells, R. W.: Geol. Surv., Canada, Ann. Rept., vol. I, pt. J, p. 57 (1887).

Logan states:

“ A vein which occurs at the rapids of the Chaudiére in St. Franecis, Beauce, con-
tains, in a gangue of quartz, argentiferous galena, blende, mispickel, besides cubic and
magnetic pyrites, with minute grains of native gold. A portion of galena from the
assorted and washed ore, which still retained an admixture of blende and pyrites,
gave by assay 69 per cent of lead, and 32 ounces of silver to the ton of 2,240 pounds
of ore. The assay of a second portion gave, however, not less than 256 ounces of
silver to the ton. This result was probably due to the presence of a fragment of
native silver, or some rich silver ore among the dressed galena; inasmuch as a third
assay, of another portion of the ore, more carefully dressed than the first, yielded
37 ounces of silver to the ton. The silver from the cupellation of the reduced lead
contained a little gold, and both silver and gold were obtained from the blende
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and pyrites of the same vein. One thousand grains of the pyrites, still mingled
with a small portion of the other ores, were roasted, and then fused with litharge,
borax, salt of tartar, and metallic iron. The resulting button of lead gave by
cupellation 0-15 grain of an alloy of gold and silver. Seven hundred grains of the
blende treated in the same manner gave 0-19 grain of a similar alloy, of a pale
yellow colour. The two precious metals seem thus to be generally disseminated
throughout the ores of this vein.”

(42) Risborough, Marlow, and Spalding; (43) Ditten and
Emberton Townships

Reference
Ells, R. W.: Geol. Surv., Canada, Ann. Rept., vol. I, pp. 56-59 (1887).

Ells reports:

....several veins of galena have been discovered, more especially near the
boundary of the townships of Risborough and Marlow; they have been opened to
some extent and favourable prospects were found. The localities where work was
principally done are on lots 1, 2, and 3, ranges XIV, XV, and XVI, Risborough, and
lot I, range VII, Marlow................

At the first, a more northerly shaft, the rock is a hard, greyish sandstone. with
interstratified beds of black and grey slates, finely wrinkled and in some places
containing cubes of iron-pyrites. It dips generally southeasterly 70 degrees to 75
degrees, as nearly as could be ascertained. The vein, which is styled the “main
vein,” has a width of 10 to 12 inches, composed of quartz, carrying galena, copper
and iron-pyrites, and some blende, in some places heavily charged, in others com-
paratively barren, probably from half to a third of the vein carries ore in fair quan-
tity. This shaft was about 30 feet deep, and the vein is of uniform width for that
distance. The rock in contact is slightly charged with iron-pyrites. Twenty feet
west of this shaft, another vein of about 10 inches, called the “north vein” carries
ore of a peculiar quality. The gangue is a rusty white quartz, with brownish, grey
slates on the north wall, and a dyke of very hard, brownish, dioritic rock, spotted
with greenish grey, separates it from that in the shaft just described. The ore, where
exposed at the surface, is confined to the north side, but as only three or four shots
have been fired, the opening is small,

In the second or small shaft, sunk about 35 feet south of that seen in the north
shaft, the lode goes down vertically, with a width of about 1 foot. It is apparently
not as rich as the main vein, but carries galena, blende, and pyrites irregularly dis-
seminated, the former, so far as observed, in comparatively small quantity. The
vein cuts across the bedding at a small angle, and is intersected by another vein
of irregular size, ranging from a few inches to nearly 2 feet in width. The diorite
does not show in this shaft. This latter vein has also been opened 130 feet east,
where it crops in the spur of a kunoll, and has a course of about north 68 degrees
east. The shaft is 18 feet deep.

Nearly a mile southwest, another opening has been made in slates and sand-
stones of similar character, which dip south 15 degrees east, << 70 degrees, on a vein of
rusty white quartz, from 16 to 18 inches wide, styled the “ Armstrong vein,” which
cuts across the bedding and carries minerals similar to those already described. The
trench being full of water, the proportion of ore could not be definitely ascertained,
but the mineral appears to be disseminated in bunches, large portions of the vein
being barren, others comparatively rich. A short distance to the southwest of this,
two other veins were noted, of which the largest (the “Senator” vein) has a width
of 18 to 20 inches, the other of about 3 inches. In character of gangue and contained
mineral, this resembled closely the last. The containing rocks arc hard sandstones and
wrinkled slates, like those of the Ditton gold-field.

The vein seen in shaft No. 2 wasg intersected by a crosscut put in 1,400 feet south-
westerly from that point.

On lot 1, range VII, Marlow, veins, 10 to 12 inches thick, were seen, cutting
slates and sandstones similar to those just noted, carrying in places a large quantity
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of blende and pyrites, with some galena. The rocks here dip south 10 degrees east
80 degrees. The principal vein dips south 40 degrees east 45 degrees, but smaller
velus of an inch or more run with the bedding planes.

Assays of the ore from thesz several veins show the presence of a fair proportion
of silver. These have been kindly furnished me by Mr. F. Torrance, and are as
follows: One specimen from the “north vein” assayed by R. E. Page, of Laval
University, gave 430 ounces of silver per ton of 2,000 pounds. Ore from the outerop
of the “Senator” gave 260 ounces per ton, and one from the “ main vein”, assayed
by Prof. Richards, of the School of Technology, Boston, a little over 29 ounces per
ton. The assays by Professor Richards from a good quality of the ore taken from
the Armstrong and Senator veins, gave good returns. Assays by Prof. J. T. Donald,
of Montreal, gave for the “ Armstrong” vein, half an ounce of gold per ton, with
traces only of the precious metals from the other leads. Assays made by Mr.
Hoffmann, in the laboratory of the Geological Survey, from different veins, and
ordinary samples, gave 43,663 ounces of silver to the ton, with traces of gold. Galena
is also reported by Mr. Gordon, of Sherbrooke, in what may be the extension of
this belt southwestward, in the township of Spalding, about 3 or 4 miles north of
the International railway, and the same distance west of the boundary, though no
particulars are to hand concerning the exact location. Traces of galena were also
observed at several places in the quartz veins of Ditton and Emberton, but no
attention has as yet been paid to these.

(44) Bouchette Zine Prospect

Reference
Wilson, M. E.: Geol. Surv.,, Canada, Mem. 136, p. 136.

LOCATION

The Bouchette zine prospeet is on lot 41, range XI, Bouchette town-
ship, about 3 miles as the crow flies east of Burbridge on the Canadian
Pacific line running from Ottawa to Maniwaki.

DESCRIPTION

Wilson's description of the prospect is as follows:

“ A series of trenches and prospect pits in which northeasterly trending pyroxene-
sulphide zones are exposed, has been excavated on the southeast slope of a north-
easterly trending limestone ridge.

The most important of these openings, a shaft situated near the north end of the
series of excavations, was filled with water at the time the property was visited, so
that nothing could be learned regarding the character of the deposit in the shaft,
except indirectly from an examination of the dump. The rocks exposed on the north
and south faees of the pit in which the shaft has been sunk, named in order fromr
east to west, consist of rusty granite gneiss, sulphide-bearing pyroxenite, and lime-
stone. The pyroxenite zone has a width of 10 feet and dips 50 degrees to the east-
ward, conforming to the dip of the limestone gneiss contact. The material exposed
on the dump consists mainly of pyrite, pyrrhotite, and pyroxene. Sphalerite was
observed to oceur disseminated in pyroxene masses in which the proportion of other
sulphides present was small, but the proportion of the mineral, even in selected
samples, was not more than 5 to 10 per cent. A thin section of the sphalerite-bearing
pyroxenite was examined under the microscope and was found to consist of a pale
green pyroxene, scapolite, sphalerite, and pyrite, the sphalerite, pyrite, and pyroxene
oceurring as inclusions in the seapolite.

The second most important opening observed on the property is a pit 10 feet
long, 6 feet wide, and 10 feet deep, situated about 500 feet southwest of the shaft.
On the south face of this excavation a mass of rusty pyroxenite 3 feet long and 1% feet
wide occurs as an inclusion in erystalline limestone. On the northwest face a mass of
the pyroxenite 2 feet wide projects into the pit. This mass is adjoined on the west
by a band of amphibolite, elsewhere the rock exposed in the pit is crystalline limestone.
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A number of small pits and trenches have been excavated in the crystalline lime-
stone at intervals between the main shaft and the pit described above, but with the
exception of an irregular sulphide lead 23 feet wide, exposed on the north face of the
pit situated approximately 100 feet south of the main shaft, sulphide leads, as far as
was observed, were entirely absent in these openings.

(45) Richmond Gulf and Little Whale River

References

Bell, R. G.: Geol. Surv,, Canada, Rept. of Prog. 1877-78, pt. C, p. 20.
Low, A. P.: Geol. Surv., Canada, Ann. Rept., vol. VIII, pt. L, p. 282.

LOCATION

Silver-bearing galena is reported by Bell and Low to occur on the east
coast of Hudson bay between Richmond gulf and Little Whale river.

Bell reports:

“Lead: In the lower part of the magnesian limestone portion of the series, there
is a band about 25 feet in thickness of an open or drusy character in which galena, in
bunches, occurs in sufficient quantities to be of commercial value. In 1858-59, the
Hudson’s Bay Company obtained 9 tons of this ore from numerous small openings
which were made about 3 miles northeast of their establishment at Little Whale river,
but it appears to be equally or more abundant in some spots in the same band of
limestone on the south side of the river. This band is traceable to Richmond gulf, at
the entrance of which I found bunches of galena in it, which would weigh upwards of
100 pounds. Specimens from ‘the mine’ on the north side of Little Whale river
which I brought to Montreal in 1875 were found by Dr. Harrington to contain 5-104
ounces of silver to the ton of ore. That from the south side of the inlet of Richmond
gulf he finds to contain, when separated from the gangue, 12-03 ounces of silver in
every 2,000 pounds of the ore.”

Low states:

“This metal (silver) has only been found associated with lead in the limestones
of the Cambrian area of the east coast of Hudson bay, where, according to Dr.
Bell (Geol. Surv., Canada, Rept. of Prog., 1877-78, pt. C, p. 20) it occurs in bunches
of galena in a band of magnesian limestone 25 fect thick, in quantities suflicient to be
of commercial value. This band was traced from Little Whale river to Richmond
gulf, a distance of about 12 miles. Assays by Dr. Harrington, give 5-104 to 12-03
ounces of silver per ton. An opening was made by the Hudson’s Bay Company at
Little Whale river several years ago, but the working proved unprofitable and was
soon abandoned. This galena-bearing band of limestone was not observed in the
Cambrian areas of the interior, and that ore was only found in small quantities in a
few little quartz-veins along with pyrites.”
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ONTARIO
(1) Renfrew Zinc Prospect

References

Ells, R. W.: “Or the Geology of a Portion of Eastern Ontario ”; Geol§.-Surv., Canada,
Ann. Rept., vol. XIV, pt. J.
Alcock, F. J.: “A New Zine Prospect”; Can. Min. Jour., March 16, 1923, p. 208.

LOCATION

The property is situated on lot 2, concession III, Admaston township,
Renfrew county. It lies less than 4 miles from the town of Renfrew and an
automobile can be driven to the property.

HISTORY

Zince ore was found on the property in the summer of 1922. Messrs.
Joseph Legree and William Dean acquired the mineral rights and opened
up a pit. In the autumn of 1925 the Coniagas Company took an option on
the property. A considerable amount of surface stripping and trenching
was carried out and five diamond drill holes were put down. The company
did not take up their option. Early in 1926 the Ottawa Valley Syndicate
in turn took up an option on the property and carried out diamond drill-
ing. 1In the spring of 1926 the British Metal Corporation (Canada), Limi-
ted, carried out about 2,000 feet of diamond drilling on the property.
Altogether in 1926, twenty holes with a total of 4,745 feet of core were
drilled.

GEOLOGY

The solid rocks of the region are all of Precambrian age and consist
of sediments and igneous rocks intruded by granite-gneiss and its differ-
entiates. The sediments belong to what is known as the Grenville series.
The commonest rock type of the series in this region is limestone. It is
white on the freshly broken surface, commonly weathering brownish, and is
quite coarsely crystalline. It is marked by the presence of numerous
rosettes and rods of tremolite and locally small, yellowish flakes of phlogo-
pite are common in it. Associated with the limestone are bands of quartz-
ite and fine-grained sedimentary gneiss, which represent metamorphosed
clastic beds deposited with the limestones. Two small areas of these rocks
oceur near the zine prospect.

The igneous rocks associated with the limestone consist of hornblende
schists. They were originally either basic lava flows interbanded with the
limestones, or eruptives intruded into them. Their original character has
been completely changed by the intrusion of the granites of the region.
They are now black rocks whose freshly broken surfaces show a glistening
appearance due to the cleavage faces of the hornblende crystals.

All these rocks have been intruded by granite-gneiss. This rock is pinkish
and is a biotite-granite. Pegmatitic differentiates also occur.
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Ezxplanation of Figure 17

. Renfrew zine prospect

. Kingdon mine, Galetta
. Campbell lead prospect
. Fitzroy township

. Ramsay lead mine

Lansdowne lead veins

. Frontenac lead mine

. Storrington lead vein

. Long Lake zinc mine

. Bedford lead veins

. Barrie township, Frontenac county
. Ore Chimney

. Sheffield Township zinc prospect
. Hollandia lead mine

. Katherine lead and zinc mine

. Elzevir township, Hastings eounty
. Chrysler lead property

. Blackburn lead vein

. Roberts lead property

. Stewart lead property

. Webber property

. Lake group of lead veins

. Tudor group of lead veins

24.
25.
26.
27.
28.
29,
30.
31,

32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

Methuen lead vein

Union Creek lead mine

Crown King lead prospect

Albemarle zine mine

Sudbury zinc-lead region

Pru’s mine, Bowell township

Geneva zinc-lead mine

Lead-zine deposits in Cunningham
township

Lady Evelyn and Haycock locations

Skead township

Bourke deposits

Jamieson claim, Kamiskotia area

Jefferson lead and zinc deposit

Ruel zinc prospect, Marshay town-
ship

Vacheresse lead-zine claims

Vietoria mine

Cascade mine

Thunder Bay silver-lead-zine region

Black River

Zenith zine mine, Rossport

Gesic zinc mine
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DEPOSITS

The ore occurs in the Grenville limestone. The mineralized zone has
been traced by a series of pits and trenches running in a southwest direction
for a distance of half a mile. It is possible that this zone represents one or
more shear zones. In one trench towards the southwest end of the property
there is evidence of faulting. Many of the pits show only scattered crys-
tals of sphalerite in the limestone.

The ore consists of sphalerite with minor amounts of galena. The
sphalerite is of a brown colour with resinous lustre. An analysis of a
sample of the purest ore that could be collected gave the following results:

Per cent.
Tron.. .. o0 oo o o o s i e e e e e e e e e 3-36
ZINC.. vt v vi et et e ae e e e e e e e e e e .. 062-48
Sulphur.. .. .. .. .. .. L L . s i o ih ee ee ee ... 34-16

The ore disseminated through the limestone shows in places a distinet
banded effect. The strike is in a northeast direction. There is a consider-
able variation in the ore both across and along the strike of the banding.
Associated with the sphalerite are small amounts of pyrite and chalcopy-
rite. The gangue minerals are calcite, tremolite, and a pale green diopside.

The largest amount of ore exposed is at the original pit where a zone
of good grade ore has a width of 15 feet. A grab sample consisting of chips
taken from both sides along the entire length contained 9-95 per cent zinec.
Near this pit the surface of the mineralized zone has been stripped for a
length of 125 feet. The ore-bearing zone has here a width varying from
12 to 20 feet. Most of the ore is low grade, but patches and bunches of
high-grade ore are present.

ORIGIN

The deposit was formed under conditions of contact metamorphism
by the action of granite during its intrusion into the limestones and accom-
panying rocks. The limestone was apparently recrystallized with the pro-
duction of caleite, tremolite, and pyroxene, and solutions from the granite,
apparently rising along a fracture zone, impregnated the limestone with
sulphides. Like most contact metamorphic deposits the ore-body is very
irregular, making it most difficult to predict what quantities of ore may be
expected to be found. The deposit is similar in many ways to that of the
Tetreault mine at Notre-Dame-des-Anges, Portneuf county, Quebec, where
large masses and pockets of ore in a carbonate-tremolite band have been
profitably mined.

POSSIBILITIES
The amount of exposed ore of sufficient grade to be mined is too small

to be of economic importance. Diamond drilling on three successive ocea-
sions, by three different companies, failed to locate workable deposits.
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(2) Kingdon Mine, Galetla
(See Figures 18, 19)

References

Ont. Bureau of Mines, Ann. Repts,, vols.: XXIV, pt. i, p. 162; XXV, pt. i, pp. 130,
pt. ii, pp. 21-22, pt. iii, p. 33; (Dept.) XXXI, pt. i, p. 19, pt. %, p. 65; XXXII, pt. i,
p. 20; XXXIII, pt. vii, p. 95; XXXIV, pt. i, pp. 163, 164; XXXV, pt. i, p.
135; XXXVI, pt. i, pp. 142-143.

Wilson, M. E.: Geol. Surv., Canada, Mcm. 136, pp. 95-101.

Eng. and Min. Jour., vol. 122, No. 3, p. 105 (July 17, 1926).

Bruce, E. L.: “Barytocelestilte from the Kingdon Lead Mines, Galetta, Ontario”;
Am. Min, vol. 12, No. 11 (Nov., 1927).

LOCATION

The Kingdon mine is on Chats island in Ottawa river. It is about
14 miles north of Galetta village, about 5 miles east of Arnprior, and 40
miles by motor highway from Ottawa. It lies about midway between the
Ottawa-Parry Sound and Ottawa-Capreol branches of the Canadian
National railways. Ore shipments are hauled by road a distance of about
2 miles to Galetta on the former branch.

HISTORY

The first work performed on the property was carried out by James
Robertson between July, 1884, and September, 1885. No. 1 shaft was
sunk to a depth of 50 feet and drifts were driven along the vein for dis-
tances of 50 feet and 40 feet to the southeast and northeast respectively.
The galena taken out during these operations was cobbed from the calcite
gangue and shipped in bags to Kingston, Ontario. No further work was
done until 1914 when the James Robertson estate resumed operations which
have continued to the present.

GEOLOGY

The rocks of the region belong chiefly to a complex of Precambrian age.

A few patches of sandstone and dolomite of Beekmantown age, how-
ever, overlie the complex. The Precambrian rocks consist of Grenville
limestone in which dykes and masses of garnetiferous quartz diorite,
granite, and pegmatite are included. The limestone is ecrystalline and
banded, striking for the most part in an east-west direction.

DEPOSIT

The deposits are in the form of two fissure veins. The main vein
cuts across the Grenville limestone and its inclusions of diorite, granite,
and pegmatite, in a direction about 50 degrees west of north, magnetic,
and dips about 80 degrees southwest. The chief ore mineral is galena
which occurs in grains, clusters of crystals, and thin sheets, usually parallel
to the banding of the gangue. In places, especially along the wall of the
vein, sphalerite is also present. The gangue is calcite commonly banded;
small amounts of barite, barytocelestite, fluorite, selenite, and hematite
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also occur. The width of the vein varies from a few inches to over 10
feet with an average of about 5 feet. It has been followed in the under-
ground workings to a depth of over 1,300 feet and for a length o1 over
2,700 feet. The proportion of galena present varies greatly from point to
point along the vein.

That the fissure occupied by the vein is due to faulting is shown by
the striated surface of the vein wall, by the broken condition of the wall-
rocks, and by the way in which masses of diorite, granite, and pegmatite
contained in the Grenville limestone have been displaced along the fissure
plane. The amount of displacement as indicated by the variation in the
character of the rock on the opposite walls of the vein was evidently
considerable. There is also a definite relationship between the character
and width of the vein and the rock forming its walls. Where the wall-
rock is diorite, granite, or pegmatite the vein breaks into numerous small
veinlets, whereas where the wall-rock is limestone, the vein is usually well
defined and at least several feet in width.

The north vein like the main one occupies a fault fissure. It, however,
is delimited by Beekmantown dolomite on the west and Grenville lime-
stone on the east, so that the west side has evidently been downthrown
with respect to the east. The vein strikes north 25 degrees west magnetic
and has a width of from 2 to 2% feet in the part exposed.

DEVELOPMENT

The main vein has been followed to a depth of 1,326 feet by a shaft.
The lowest level is 1,275 feet. In April, 1928, the longest level was the
1,025-foot. Its length east of the shaft at that date was 722 feet and
west of the shaft 2,020 feet, making a total length of 2,744 feet. The
majority of the other lower levels are from 100 to 200 feet shorter.

PRODUCTION

The ore is concentrated and the galena concentrates smelted on the
property. In 1927 the amount of lead sold by the company was 7,346,180
pounds. Since the only other production of lead in the province is small,
resulting from the treatment of cobalt-silver ores, the table in Chapter VII
for the production of lead in Ontario gives approximately the production
of the Kingdon mine since 1914.

(3) Campbell Lead Prospect

References

Wilson, M. E.;: Geol. Surv., Canada, Mem. 136, p. 102,
Uglow, W. L.: Ont. Bureau of Mines, vol. XXV, pt. ii, pp. 22, 23.

LOCATION

The property is on the undivided northwestern extension of concession
VI, Fitzroy township, that projects into Ottawa river at the head of Chats
fall. It lies about 1% miles northwest of the Kingdon mine near Galetta
and only a few hundred yards west of the Ottawa-Capreol branch of the
(lanadian National railway. The deposit lies between the high and low
water marks of Ottawa river.
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HISTORY

The property is owned by Mr. Jos. Campbell of Arnprior. A certain
amount of surface work was carried out by Mr. Campbell and associates
during the summer of 1908 and the winters of 1910-11 and 1916-17. The
work in 1916-17 was performed by an association known as the Ottawa
Lead and Zine Company, but work was discontinued before the organiza-
tion of the company was completed.

In the autumn of 1925 the Ottawa Valley Syndicate secured an option
on the property. A certain amount of diamond drilling was carried out
and work was then discontinued.

GEOLOGY

The rocks of the region consist of flat-lying remnants of Beekmantown
dolomite resting unconformably on a complex composed chiefly of Grenville
limestone, but including also scattered masses and dykes of diorite, granite,
pegmatite, and related rocks. One of the remnants of the Beekmantown
dolomite overlies the limestone a few hundred yards south of the main
pits.

CHARACTER OF DEPOSIT

The deposit consists of outerops of calcite along a line that trends in a
northwesterly direction along the shore of Chats lake. At times of low
water the pits located on these showings are exposed, but for the greater
part of the year water covers the outerop to a depth of from 4 to 5 feet.
The writer made two visits to the property in the autumn of 1925. At
one place a galena-bearing calcite vein about 6 inches in width was
observed and at other places loose masses of limestone cut by narrow
veinlets of caleite up to 1 inch in width occur. Uglow states, however, that
the vein varies in width from a few inches to 3 feet, and although it has
not been traced continuously for more than 70 feet it is known to outcrop
over a total length of 500 feet. The vein material consists of calcite
containing scattered cubes of galena.

DEVELOPMENT WORK

The development work performed on the property consists of a pit
25 feet long, 15 feet wide, and 15 feet deep, a shaft 16 feet deep on the main-
land to the east of the vein zone, and a cement coffer dam placed in the
water over the outerop of the vein. The openings on the mainland were
excavated in the hope, apparently, of intersecting other veins parallel to
that beneath the water or of eventually sinking to sufficient depth to drive
a crosscut beneath the lake to intersect the vein.

The diamond drill holes put down by the Ottawa Valley Syndicate in
1925 were sunk from the landward side. They did not cut any vein
material. This must be interpreted in either one of two ways: (1) that
the vein has a very low dip beneath Chats lake <o that the drill holes went
down parallel to it instead of cutting it; or (2) that no vein is present
at the points where the holes were put down.

96752—10%
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(4) Fitzroy Township

References

Logan, W. E.: “ Geology of Canada, 1863 ”, p. 689.
Ells, R. W.: Geol. Surv.,, Canada, Ann. Rept., vol. XIV, p. 68 (1906).

Ells reports:

“Galena also occurs m the township of Fitzroy near the road leading from
Galetta to Fitzroy harbour. A lead-bearing vein was opened on lot 20, range VIII,

having a width of 6 inches, cutting crystalline limestone, but it apparently has never
been workoed.”

(5) Ramsay Lead Mine

References

Geol. Surv.,, Canada, “ Geology of Canada, 1863 ”, pp. 688-689.
Ont. Bureau of Mines, Rept. Roy. Com. Min. Res., Ont., 1890, p. 146.

LOCATION

The property is situated on lot 3, concession VI, Ramsay township,
Lanark county, Ontario, about one mile from Carleton Place.

HISTORY

In 1858 work was carried out on the property. A shaft 37 feet deep
was sunk and the vein material for a distance of about 450 feet was mined.
It is reported that 26 tons of ore, yielding 80 per cent lead, was obtained.
Trouble arising from a great influx of water caused the abandonment of
the work. Later, work was resumed and a second shaft 21 feet deep was
sunk 630 feet southeastward from the main shaft where a second vein joins
the main one. The company met with many difficulties, particularly the
flooding of the mine, and after exhausting their capital, they ceased
operations.

In the autumn of 1925, the Ottawa Valley Syndicate took up the
property and commenced work. Surface stripping was carried out on a
vein running nearly parallel to the old main Ramsay vein and diamond
drilling was also carried out on the main vein.

GEOLOGY

The surface rocks of the vieinity consist of grey dolomite of the Beek-
mantown formation of early Ordovician age. The beds lie nearly horizon-
tally and rest on grey sandstone of the Potsdam formation which was
encountered in shaft No. 2. These two series lie on Precambrian lime-
stone and gneiss.

DEPOSIT
The deposits are fissure veins. The main vein has a bearing from north

50 degrees west to north 55 degrees west, with a steep dip to the northeast.
Its width varies from 2% to 5 feet.



141

The gangue is calcite. The ore mineral is galena. The galena content
varied considerably along the vein. Some portions were nearly barren,
whereas in others big masses were encountered. The ore-bearing portion
of the vein varied in width from 8 to 24 inches. Small amounts of pyrite,
chalcopyrite, and sphalerite occur in the vein.

A diamond drill hole was put down by the Ottawa Valley Syndicate
in January, 1926, to intersect this vein. The hole was started at a point
55 feet east of the vein and put down at an angle of 70 degrees to the
southwest for a distance of 235 feet. No strong vein was intersected. The
following is the log of the hole.

Feet Notes
0-9 Casing
9 - 112 Potsdam sandstone
112 - 235 Grenville crystalline limestone in places pyroxenic

From 200 feet to 235 feet the core is cut by minute calcite veins containing
galena and zinc blende.

The second vein lies on the opposite side of the road from the main
Ramsay vein. This vein or vein zone has been traced by pits for a distance
of 2,300 feet. Its general trend is north 65 degrees west, magnetic. Its
width varies from less than 1 to 9 feet, averaging about 2 feet. For a
distance of 250 feet, it has been stripped continuously. Throughout this
distance it maintains a width varying from 2 to 3 feet and shows galena
in bunches and streaks. The gangue is caleite. The walls are sheared,
showing horizontal striations.

ORIGIN

The deposit was formed under conditions of low temperature by solu-
tions travelling along fault planes. The deposit is of interest as furnishing
data regarding the age of the calcite-barite veins of eastern Ontario. Most
of these veins lie in Precambrian rocks. The Ramsay, however, which is
similar to the others in mineralogy and general character, is known to be
of later age than early Ordovician, and thus the age of them all is similarly
established.

(6) Lansdowne Township

References

Logan, W. E.: Geol. Surv., Canada, “ Geology of Canada, 1863 ", p. 688.
Ells, R. W.: Geol. Surv,, Canada, Ann. Rept., vol. XIII, pt. A, p. 138.

Galena-bearing veins occur in Lansdowne township, Leeds county, on
lots 2, 3, 4, and 6, range VIII. The rocks are crystalline limestones cut
by red granite, and by dykes of white pegmatite. The galena veins are
small.

Logan reports:

“One of these, on lot 2, range VIII, has been traced for a quarter of a mile,
running nearly northwest and southeast, and has an average breadth of 2 feet. Through
the gangue, which is of calecspar and heavyspar, galena is irregularly distributed in
crystals and small masses; and it is also found disseminated in the crystalline lime-
stone which forms the walls of the veins. Trial shafts were at one time sunk here;
but the mine was abandoned. Another lode running north 65 degrees west, was subse-
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quently found on lot 3, of the same range. It traverses crystalline limestone, and has
a breadth of from 6 to 12 inches. Through the gangue, which is calespar, galena is
found in masses sometimes 5 or 6 inches in diameter. A trial shaft of 50 feet, which
was sunk on this lode in 1854, on the land of Mr. Buel, is said to have yielded
sufficient ore to pay the expenses of sinking. A branch lode diverges from the main
one necar the shaft; and in the same neighbourhood there occur four other lead-
bearing lodes parallel with the main, the whole being included in a breadth of about
1,000 feet. These run obliquely across the lots, and thus intersect the lands of several
proprietors. On lot 4, range VIII, Messrs. Foley and Company have sunk a small
shaft upon one of the lodes.”

(7) Frontenac Lead Mine
(See Figures 20, 21, 22)

References

Geol. Surv., Canada, Ann. Repts.: 1866-69, pt. E, p. 164; pt. F, p. 182; 1870-71, p. 314;
1871-72, p. 147; 1874-75, p. 163.

Ont. Bureau of Mines, Ann. Repts., vols.: I, p. 240; VII, p. 234; XIII, pt. i, p. 94;
XV, pt. i, p. 92; XVI, pt. 1, pp. 78-79; XXII, pt. i, p. 137; XXIII, pt. i, p. 176;
XXIV, pt. i, p. 162; XXV, pt. ii, pp. 1821; XXV, pt. iii, pp. 31-33; (Dept.)
XXIi, pt. x, p. 65; XXXV, pt. i, p. 134; Rept. Roy. Com. Min. Res. Ont., 1890,
pp. 145-146.

LOCATION

The Frontenac property is situated in Loughborough township, Fron-
tenac county, about 18 miles north of Kingston. It consists of the south
half of lot 16 and part of lot 15, concession IX, and the south half of lot 14,
concession X. The nearest railway station is Perth Road on the Canadian
National. The railway crosses the property and passes alongside the mill.
Perth Road station is about one mile from the mine.

HISTORY

As early as 1866, a shaft had been sunk on the property. In 1875,
the property was leased to an English company and about 2,000 tons of
ore was mined. In 1880, a lead smelter was built to treat the ore, but
after two years of operation, mine and smelter were both closed.

In 1911, the property was taken over by the North American Smelting
Company, Limited, of Kingston, Ontario. No. 3 shaft was sunk to a depth
of 150 feet and 500 feet of drifting was carried out.

In 1925, the property was acquired by Mr. J. M. Forbes of Ottawa
and associates and in 1926 and 1927 development work was carried out
by the Forbes Galena Mines, Limited, organized to work the property.
Number one shaft was carried down from a depth of 267 feet to 313-6 feet
and drifting was carried out on the 300-foot level.

GEOLOGY

The property is underlain entirely by Precambrian rocks. Two miles
to the south are flat-lying beds of the overlying Potsdam sandstone. The
Precambrian rocks consist of altered sediments of the Grenville series
intruded by granite and pegmatite. The Grenville rocks include sedi-
mentary gneisses and crystalline limestone. The sedimentary gneisses are
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grey rocks, very micaceous and in places highly siliceous passing into
quartzites. Assoclated with them in places are grey pyroxenites, appar-
ently altered limestones. Locally the gneisses are injected “lit par lit”
by granite, giving an intimate mixture of igneous and altered sedimentary
material. The strike of the series is about north 30 degrees east and the
dip varies from 65 degrees northwest to vertical. A band of reddish granite
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Figure 20. Surface plan, Frontenae mine, Perth Road, Ont.

cuts across the property between No. 1 and No. 2 shafts. Towards its
border are concentrations of mica upon which pits have been sunk. Pegma-
tite dykes intersect both the limestone and the gneisses.

DEPOSIT

The deposit is a fissure vein or veins striking northwest almost normal
to the strike of the Grenville sediments. In the southeastern part of the
property in the neighbourhood of No. 1 shaft (See Figure 20), the vein
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strikes about north 70 degrees west magnetic. It has been traced here by
surface and underground work for a distance of 1,500 feet. No. 3 shaft
is situated 4,000 feet northwest of No. 1 shaft and there the vein strikes
north 30 degrees west magnetic and has been traced by pits for a distance
of 1,000 feet. Between these two areas is low ground and it is not known
whether these occurrences form two separate veins or are merely parts
of the same fissure. The former alternative is probably correct, i.e., that
there are two strong veins and not one only.

The widths vary from less than 1 foot to 22 feet, with an average
of about 10 feet. The walls are commonly smooth and are in places
slickensided, showing deposition has been along a fault plane on which
there has been movement. Along the northeastern wall is a zone of gangue
material reaching in places a thickness of 6 feet. Horses of country rock
occur in the vein. In places the vein material itself is sheared, showing
movement has taken place since the formation of the vein.

The gangue consists of calcite, which commonly shows a well-banded
structure. In the underground workings large rhombs of calcite over 6
inches across occur locally.

The ore mineral is galena which occurs as disseminated grains and
clusters in the calcite. It does not occur uniformly throughout the vein,
but is usually found in narrow zones parallel to the crustification. Tts
occurrence is so irregular that sampling is difficult. Small amounts of
yellowish-brown sphalerite and a little pyrite are found in the vein. The
former is found in most abundance in the northwestern part of the property
near shaft No. 3 where it occurs as fine-grained, tabular masses, parallel
to the crustification, separated by bands of caleite. Openings in the vein
in places show crystals of sky-blue celestite up to 2 inches in length.
Marcasite also occurs lining vugs. _

The silver content of the galena is low, seldom exceeding 14 ounces
to the ton of galena.

DEVELOPMENT

No. 1 shaft has a depth of 313-6 feet. From it drifts have been run
along the vein on six levels at intervals of about 50 feet. The accompany-
ing vertical section shows lengths of the drifts and the location of the
stopes. Information about the grade of material taken from the stopes
is not available.

Shaft No. 2 has a depth of 40 feet. Near it a tunnel 60 feet long has
been driven along the vein. In 1911, shaft No. 3 was deepened from 47
feet to 150 feet and 500 feet of drifting carried out on this level, 250 feet
in either direction.

CONCLUSIONS REGARDING THE DEPOSIT

The vein or veins are strong and well defined. They undoubtedly
persist in depth and for a considerable distance in a horizontal direction
beyond the points to which they have as yet been followed in the under-
ground workings. The factor on which the future of the property depends
is the lead content. As exposed in the underground workings, it is too low
to ensure profitable mining at the present prices of lead. On the other
hand the richer portions have undoubtedly been taken out during former
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operations. Should ore-shoots be found that would bring the average grade
of the vein material up slightly higher, the future of the property would
be assured. It would seem quite possible that such shoots might be found

under a scheme of systematic exploration.
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Figure 21. TFrontenac mine; vertiecal section through No. 1 shaft.

Shart
Shart
2.2 No.3

Seoale of /<2 oo o

100 o 00 200 J
(R . 1 i —

Geological Survey, Canada.

Figure 22. TI'rontenac mine; vertical section through No. 2 and No. 3 shafts.

(8) Storrington Lead Vein, Fronienac County

Reference
Vennor, H. G.: Geol. Surv., Canada, Rept. of Prog. 1870-71.

Vennor reports:

“In the township of Storrington, near the shore of Dog lake, about 2 miles {rom
the village of Battersea, another well-defined lead vein has been uncovered, and
would appear to be in strike of one of the lodes belonging to the Frontenac

Company ”.



146

(9) Long Lake Mine
(See Figure 23)

References

Geol. Surv., Canada, vols.: XIV, pt. A, p. 184; XV, pt. A, pp. 435, 439; pt. AA, p. 135;
pt. S, pp. 239, 244; XVI, p. 142, .

Ont. Bureau of Mines, Ann. Repts., vols.: XIX, pp. 25, 139; XIII, pp. 11, 94; XIV, pt. i,
pp. 15, 39, 79; XVI, pt. i, p. 79; XVII, p. &4; XVIII, pt. i, p. 134; XIX, pt. i,
p. 126; XX, pt. i, p. 109; XXT, pt. i, pp. 42, 160; XXIV, pt. i, p. 165; XXV, pt. ii,
pp. 44-48.

Uglow, W. L.: “Ore Genesis and Contact Metamorphism at the Long Lake Zinc
Mine, Ontario”; Econ. Geol, vol. XI, No. 3, April-May (1916).

LOCATION

This property, which has also been known as the Richardson or Olden
zinc mine, is situated on lot 3, concession V, and lot 3, concession VI, Olden
township, in the central part of Frontenac county, Ontario, about 42 miles
by road north-northwest of Kingston. The nearest railway stations are
Parham, 5 miles distant, on the Montreal-Toronto line of the Canadian
Pacific railway, and Mountain Grove on the Montreal-Peterborough-
Toronto line of the Canadian Pacific.

HISTORY

The property is owned by James Richardson and Sons, Limited,
Kingston, Ontario. Work was carried on at different periods between the
vears 1897 and 1915. The richer portions of the ore lenses at the surface
were taken out, but no thorough exploration was made to determine the
amount of ore present. In the winter of 1914-15 an option on the property
was taken by American interests known as the Long Lake Zine Company.
The workings were dewatered and examined, but in May, 1915, the option
was dropped. In the autumn of 1927 some of the pits and shafts were
dewatered and examinations made.

GEOLOGY

The rocks of the surrounding region are all of Precambrian age and
of typical Grenville type. Sixteen miles to the south flat-lying Palsozoic
strata overlap these older rocks. The succession at the property is as
follows:

Granite
(Intrusive contact)
Gneissic gabbro and diorite
(Intrusive contact)
Crystalline limestone, quartzite, paragneisses, green schists

The green schists, paragneisses, and quartzites occur in the general
region, but the only member of this early group found on the property
is crystalline limestone. It forms a belt varying in width up to 400 feet
and extending for a length of 4,000 feet. The general strike is north 20
degrees east and the dip is steep, from 80 degrees to 90 degrees fo the
north. North of the main band is a smaller lens of limestone surrounded
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by gabbro and intruded by granitic dykes. The limestone is coarsely
crystalline with rhombs in places 3 inches across. On the other hand some
of the bands are fine-grained.

The limestone is flanked on either side by dark gabbro and diorite
which, commonly, is distinctly gneissic. These rocks vary considerably in
appearance and composition. Towards the north edge of the area repre-
sented by the accompanying Figure No. 23, they are fine-grained and
porphyritic. At the west end of the area is a coarser-grained phase, on
the weathered surface of which, in places, grey laths of feldspar are to be
observed varying from 4 inch up to 1 inch in length. In places the rock
passes into a pegmatitic phase which has the composition of a syenite,
with crystals of red feldspar 3 inches in length. The contacts between this
type and the commoner variety which it cuts are not sharp, but the two
grade gradually into one another.

Cutting these rocks is granite occurring as dykes and as a large
intrusive mass lying to the north and northeast. It is a massive, coarse-
grained rock consisting of orthoclase, microcline, and albite feldspars,
quartz, and minor amounts of biotite and hornblende. Aplitic dykes cut
the limestone bands.

CHARACTER OF DEPOSIT

The ore consists of sphalerite, with varying amounts of pyrite and
pyrrhotite and small quantities of galena and chalcopyrite. The sphalerite
is dark brown. Where coarse-grained, it is free from the other sulphides.
Galena ig reported to have been taken out of the workings in places in
large masses. It is most abundantly developed near the northern border
of the limestone band. Its more common occurrence, however, is ag small
grains intimately associated with the zinc blende. The chief gangue is the
calcite of the limestone band. With the sulphides are also associated
greenish diopside, quartz, and vein calcite.

The ore occurs as lenses in the band of crystalline limestone; and as
grains disseminated in the same general ore-bearing zones. All gradations
appear to exist between the lenses and the disseminated type of ore.

Ore was found in three belts or horizons in the limestone band. The
first stretches both east and west from the mill at a distance of about 50
feet from the northern border of the limestone. Most of the development
has been carried out on this zone. The second horizon is approximately
parallel to the first at a distance about 200 feet from the northern border
of the limestone. The third is situated near the eastern end of the lime-
stone band where a few trenches have been opened, but no mining carried
out. Other occurrences of sulphides in the limestone band are also known.

The ore lenses vary considerably in both size and shape. They may
pinch and swell in several places. As a rule they are about circular in
section along their strike. In length they vary from about 5 feet to 100
feet and in width from a few inches to 14 feet. The largest single body of
ore mined, occurred at the western shaft where a lens with a width of 14
feet outcropping for a length of 90 feet was mined to a depth of 40 feet.
As a general rule, individual lenses appear to be entirely separate bodies.
In places, however, a narrow zone showing thinly disseminated sphalerite
and pyrite may be found connecting adjacent bodies.
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ORIGIN

Uglow has described these deposits as anamorphosed low-temperature
deposits. He regards them as having been formed in the limestone before
the intrusion of either the basie intrusives or later granite, much in the
same manner as the zine ores in the Upper Mississippi valley were formed.
The deposits were then altered by the intrusives into their present form.
The chief argument in favour of this conclusion is the fact that certain
granite dykes were found to traverse both the limestone and the ore lenses
in the limestone. Hence some of the granitic intrusives at least must be
later than the period of mineralization.

The writer is inclined to the opinion that the deposits had an origin
similar to those of Calumet and Tetreault. The occurrence and mineralogy
are similar for all three and suggest an origin by solutions at high tempera-
ture from the intrusive granite under conditions of contact metamorphism,
The granite dykes are regarded as late differentiates intruded after the
metamorphism of the limestone and the formation of the ores.

DEVELOPMENT

Development work has been carried out over a length of approxi-
mately 3,500 feet. This work consists of:

(1) Five shafts, on ore, varying in depth from 60 feet to 125 feet.

(2) About 350 feet of drifting, mainly in ore.

(3) Three open-cuts up to 60 feet long and 40 feet deep.
(4) Twenty-five pits and trenches varying in depth from 3 to 30 feet.

In addition, about 1,000 feet of diamond drilling has been done, dis-
tributed over a number of shallow holes crossing the ore horizons.

DESCRIPTIONS OF WORKINGS

In the autumn of 1927 a number of shafts on the property were
dewatered for examination. On November 3, M. E. Wilson, of the
Geological Survey, examined the shafts and pits that had been dewatered,
and made the following notes:

Shaft No. 2

This shaft is said to be 100 feet deep. Tt adjoins a wall on the west
and an open pit on the east. In the shaft at a depth of 20 feet, a lead
near the south wall consists of two high-grade zones and a lean zone in the
middle, total width 1 foot. At 40 feet there is a lead 3 to 4 inches wide
near the west wall. At 60 feet there is a lead 3 inches wide. At 80 feet
there is a drift to the west 70 feet long. In this drift, at 40 feet west of
shaft, a lead in the roof can be seen; from 40 to 60 feet, in the drift, there
18 a lead of mixed ore and calcite 2 to 8 feet wide; in the face of the drift
the lead pinches in a diagonal direction. There is a drift to the east at
70 feet down the shaft in which a lead 2% feet wide is exposed close to
the shaft, but 5 feet to the east it pinches out. At 20 feet from the shaftt,
in the end of the drift, the lead is up to 2 feet wide.
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Shaft No. 4

This shaft is said to be 115 feet deep. At 60 feet, a drift about 100
feet long, runs east. In the face of the drift a lead of zine blende up to
2% feet wide is exposed. The ore zone consists of almost solid sphalerite
surrounded by coarsely crystalline limestone showing crystals up to 2
inches in diameter. The roof of the drift is about 10 feet high for 10 feet
from the face and at this point there is an ore zone 3% feet wide in lime-
stone bearing disseminated zinc blende. Twenty feet west of the face of
the drift, a zone of blende 2 feet wide is exposed in the floor.

Shajt No. 5

Shaft No. 5 is said to be 80 feet deep. An open pit extends both west
and east. West of the shaft, the pit is 25 feet deep and is open for 30
feet, but continues underground for 70 feet. The debris has been cleared
from the bottom of the drift for 40 feet from its end. Zinc blende is exposed
for a length of from 40 to 60 feet over a width of 5 feet. The average
width is 4 feet. Along the north wall a zone of zine blende 3 feet wide 1s
exposed on the bottom of the drift for a length of 60 feet. A leaner zone
6 feet wide and 70 feet long pinches to 2 feet or less as it passes up the face.

The following notes refer to the pits that were dewatered at the time of
Mr. Wilson’s visit. The pits are numbered from east to west and their
locations are shown on the accompanying map of the property (No. 2129).

Pit No. 1. An opening 25 feet long, 6 to 8 feet wide, 5 to 6 feet deep.
There is an irregular, rusty zone in the bottom, probably altered ore. The
maximum width is 18 inches, the average width 1 foot. The wall-rock is
limestone.

Pit No. 2. Eleven feet, by 15 feet, by 5 feet. Filled with debris.

Pit No. 8. A trench to bedrock, 100 feet long, 5 to 7 feet wide, and
3 to 5 feet deep. Shows a rusty-weathering zone or mass of lenticular
form, with a maximum width of 3 feet. It pinches out entirely 4 feet from
the east end. The average width is 2 feet. The wall-rock is erystalline
limestone.

Pit No. 4. An opening 20 feet, by 10 feet, by 8 feet, filled with debris.

Pit No. 5. An opening 100 feet long, 10 feet wide, and 15 feet deep.

West, of shaft No. 1 there is a pit 20 feet long, 4 to 8 feet wide, and
4 feet deep, showing a zone of zinc blende 3 feet wide decreasing to 3 to
4 inches at 20 feet west of shaft.

Pit No. 6. Filled with debris except at west end where the face, 6 feet
wide, is exposed but shows no ore.

Pit No. 7. Twenty feet, by 5 feet, by 5 feet. Shows a narrow lead
averaging 4 inches wide, maximum width 6 inches. It has an irregular
trend and is possibly absent for several feet from the east end.

Pit No. 8. Ten feet, by 5 feet, by 10 feet. An old opening showing
some disseminated sulphides, including sphalerite in limestone in the form
of two irregular zones, one 2 inches wide and 6 feet long and the other
4 to 10 inches wide and 8 feet long. In the interval between this pit and
shaft No. 2, are zones of sulphide disseminated in limestone. These zones
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are irregular, have widths from 4 inch to 6 inches, and continue for lengths
up to 50 feet and then fade out. They lie parallel to the banding of the
limestone.

Pit No. 9. This pit is 30 feet northwest of shaft No. 2. It is 20
feet long, 6 to 10 feet wide, and 20 feet deep. A lead of high-grade ore
6 feet long and up to 1 foot wide occurs in the east face.

Pit No. 10. This pit is 25 feet southwest of pit No. 9 and 60 feet
from shaft No. 2. A lead, apparently the one on which the shaft is located,
shows for a length of 15 feet, a width of 5 to 7 feet, and a depth of 20
feet. A lead 4 to 5 inches wide passes irregularly down the east face. A
lead about 1 foot wide is exposed for 6 feet down the west face, it gradu-
ally fades out downward.

Pit No. 11. A trench 40 feet long, 20 feet wide, and 10 feet deep,
with a small shaft (No. 3) in the middle.

Pit No. 12. One hundred feet south of shaft No. 3 is a trench in which
a lead is exposed for 140 feet as follows:

Fast end of trench to 20 feet 2 to 4 inches wide

20060 3000t ..ot e 4 inches wide
30tod0feet.......... ... ... 41012 inches wide
40toB0feet...... ..ol ... 810 12 inches wide
50to 70feet......... ..ol ... 310 6inches wide
TOt0 80 feCt. . oot e e 5 to 6 inches wide
ROt 110 feet . ooy .... 21to 6inches wide
110 to 180 feet. . o e 2 to 5 inches wide
130to 140 fect. ..., i s e 1t 12 inches wide

Pit No. 13. Sixty feet long, 10 feet wide, and 20 to 28 feet deep.
There is a poorly defined ore zone along the north wall of the east face.
The zone is not regular, it is probably 3 feet wide at the widest and averages
about 2 feet. It is high grade only in spots. At the top of the face the
zone disappears except for a small mass of pyrite 4 feet long and 1 foot
wide. The east end of this pit is 25 feet from No. 4 shaft. A ridge 5 to
6 feet wide separates the pit from the opening adjoining the shaft. At
the top of this ridge there is an ore zone, high grade, 3% feet wide, but
pinching downward as seen on west face of pit.

Pits No. 14. Two hundred feet southwest of shaft No. 5 there are
two pits. The east pit is 20 feet long, 2 to 8 feet wide, and 3 to 10 feet
deep. There is a lens of rusty material, probably ore, 2 to 6 feet wide in the
bottom. The west pit is 15 feet, by 8 to 12 feet, by 1 to 5 feet, and shows
a rusty lead 6 inches to 1 foot wide over a length of 15 feet. Beyond these
there is an old pit 15 feet, by 10 feet, by 15 feet, near which some high-
grade ore is piled up.

(10) Bedford Lead Veins

References

“ Geology of Canada, 1863, pp. 687-688. Ont. Bureau of Mines, vol. XXV, pt. ii,
pp. 25-26.

Along the road from Fermoy to Sangster, Bedford township, Frontenac
county, occur several calcite-barite, galena-bearing veins. The most im-
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portant of these was examined by the writer in 1925. The following
description of the others is taken from the “ Geology of Canada, 1863.”

“Several veins containing galena are met with cutting the Laurentian limestone
in the township of Bedford. One of them, on lot 21, range VIII, has a direction about
east and west, with an underlie to the north</80 degrees. It is 4 feet wide, and consists
chiefly of calespar, through which galena is disseminated in crystals or in seams, some-
times 1 inch or 2 inches in thickness. A shaft was formerly sunk here to a depth of
25 feet. Two other veins similar in character are met with near the line between
lots 18 and 19 of the same range, the one running north 20 degrees west, and the other
north 37 degrees west. A little to the west of these, and on lot 19, range VII, on the
property of Mr. Weston Hunt of Quebec, are five nearly parallel lodes, running north-
west, and included in a breadth of a quarter of a mile. They traverse erystalline lime-
stone, and include galena in a mixture of calespar and heavyspar. A specimen from
one of them shows a breadth, across the vein, of 5 inches of solid galena. About a
mile to the eastward of these lodes, there are others on land belonging to the proprietor
of the last. Shallow trial shafts were, many years ago, sunk upon these, but the
amount of lead ore obtained from them is not known. On lot 13, range V, Bedford
township, Messrs. Foley and Company of Montreal have sunk a trial shaft to a
depth of 16 feet, on a lode of 6 inches, the gangue of which is heavy spar. The lode
traverses the crystalline limestone, and enters the gneiss, in both of which rocks it
holds good masses of galena ”.

The following is a description of the property visited by the writer:

LOCATION

The deposit is located on lots 16, 17, and 18, concession VI, Bedford
township, on the farm of John Murphy of Fermoy. The mineral rights
have been the subject of litigation. The nearest railway facilities are
distant about 10 miles at Westport on the Brockville and Westport branch
of the Canadian National railway.

GEOLOGY

The country rocks of the region consist of sediments of the Grenville
series intruded by granite. The chief variety is limestone, which is coarsely
crystalline and locally contains disseminated graphite as displayed in a pit
at the west end of the property. In places interbanded with the limestone
are grey gneissic bands. The regional strike of the sediments is northeast
and the dips about vertical. Cutting the sediments are granites of Pre-
cambrian age. Small quartz veins carrying black tourmaline locally cut
the sediments and are obviously related to the granitic intrusives.

DEPOSIT

The deposit is a vein striking north 60 degrees west to north 85 degrees
west, the average direction being about north 75 degrees west magnetic.
The vein cuts limestone and granite, the wider parts being in the limestone.
It pinches and swells, varying in width from a few inches to 4 feet. The
walls are sharply defined and locally horses of country rock occur in the
vein. The gangue minerals are white and pink caleite, and white barite,
weathering yellowish. The material is well banded. In places calcite
predominates, in others barite is the more abundant mineral, commonly
both occur in the same band.
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The chief sulphide is galena. It occurs in masses and small dissemin-
ated grains throughout the gangue. Masses up to 10 inches thick occur
and at the bottom of one pit a sheet of =olid galena 24 inches in width was
reported. On the dump at the deepest shaft a little pyrite and black
sphalerite were collected.

DEVELOPMENT

The vein has been traced by pits and trenches for a distance of over
1,600 feet. Over most of this distance it contains galena in varying
amounts. Two shafts have been sunk on it. At the bottom of one, which
is 26 feet deep, the vein is said to have a width of 4 feet. The second
shaft is said to be 90 feet deep and is reported to show four stringers
uniting to produce a width of 4% feet of vein material.

The vein throughout the greater part of its length is rather narrow
at the surface, but its length and mineral content are encouraging. Should
it widen with depth, it might prove of commercial importance.

(11) Barrie Township, Frontenac County

References

Ells, R. W.: Geol. Surv., Canada, Ann. Rept., N.S., vol. XIV, pt. J, pp. 44, 67.
Uglow, W. L.: Ont. Bureau of Mines, 1916, vol. XXV, pt. ii, p. 11.

The following notes are from the report by Uglow.

“ LOCATION

Several openings have been made on both sides of the road from Myer Cave to
Ardoch, and near the portage to Whitefish lake a short distance south of Perry. The
chief deposits occur on lots 9 and 12, coneession VIII,

GEOLOGY

The rocks consist of a steeply dipping series of Precambrian sediments striking
about north 50 degrees east, magnetic, and consisting of finely erystalline, bluish, slaty
limestone, sheared pseudo-conglomerate, and mica schist. The series is intruded in
several places by granite, and it is in the general viecinity of the intrusives that the
ore minerals oceur.

CHARACTER OF THE ORE AND GANGUE MINERALS

The ore minerals consist of fine-grained argentiferous galena, pyrite, chalcopyrite,
and zinc blende. The gangue consists chiefly of a mixture of quartz and calcite.

Several assays of the ore from this place were made in the laboratory of the
Geological Survey, the percentage (—quantity) of silver, in one case from a sample
from lot 12 of rather coarsely crystalline galena, being 137-883 ounces to the ton of
2,000 pounds and a trace of gold, while a sample from lot 9 of the same range gave
119-583 ounces of silver to the ton, but no gold (Geol. Surv., Canada, Ann. Rept., NS,
vol. X1V, pt. J, p. 67).

OCCURRENCE OF ORE

The ore occurs both as stringers and lenses up to 5 feet thick, running parallel to
the strike of the country rock, and also in a minor degree as an impregnation in the
silicified limestones. As a general rule, both the galena and the quartz are very fine-
grained.

96752—11
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GENESIS OF THE ORE

The highly argentiferous nature of the ore, the presence of gold values, the fine-
ness of the grain of the galena, and its association with quartz, suggest that the deposits
were formed by heated solutions which had a genetic relation to the intrusive masses in
the vicinity.

DEVELOPMENT

Four shallow shafts, full of water at the time of examination, are on the properties.

Very little ore mineral of any commercial value was seen.”

(12) Ore Chimney

References

Ont, Bureau of Mines, Ann. Repts., vols.: XIX, pt. i, p. 49; XXII, pt. i, pp. 135, 136,
pt. 1i, p. 55; XXIII, pt. i, p. 173; XXIV, pt. i, p. 159; XXV, pt. i, p. 129.

LOCATION

A property formerly worked by the Ore Chimney Mining Company is
situated on lots 34, 35, and 36, concession I, Barrie township, Frontenac
county, 3 miles southeast of Cloyne. The company was incorporated in
1909. The property was closed down in December 1915.

GEOLOGY

The rocks at the property are banded, grey chert and conglomerate,
of Precambrian age. The conglomerate is made up of pebbles similar
to the chert and rests unconformably on its bevelled and eroded edges.
The ore is a mixture of zine blende and galena with some chalcopyrite, and
with values in gold. The published accounts give no description of the
character and size of the deposit.

DEVELOPMENT

A shaft was put down to a depth of 340 feet, and the following hori-
zontal work was carried out.

First level at 108 feet, east drift 17 feet, south drift 6 feet, and crosscut 25 feet

Second level at 150 feet, north drift 107 feet, south drift 79 feet, and total cross-
cutting 78 feet

Third level at 250 feet, north drift 83 feet, south drift 100 feet, and total crosscutting
237 feet

Fourth level at 300 feet, crosscutting 31 feet

Tifth level at 332 feet, crosscutting 44 feet

(13) Sheffield Township Zinc Deposit

Reference
Uglow, W. L.: Ont. Bureau of Mines, Ann. Rept., vol. XXV, pt. ii, p. 48.

LOCATION

This prospect is on the west half of lot 10, concession XV, Sheffield
township, county of Addington. The nearest railway station, 8 miles
distant, is Enterprise on the line of the Canadian Pacific railway.
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GEOLOGY

The rocks of the region consist of sediments of the Grenville series
intruded by Precambrian granite. The sediments consist of erystalline
limestones and micaceous gneisses; the granite is massive and coarse
grained.

DEPOSIT

“The chief ore mineral is zine blende of a dark chocolate-brown colour. With
it are associated small amounts of galena and pyrite. The gangue consists chiefly of
crystalline limestone, with minor quantities of lime silicate minerals.

The sphalerite occurs disseminated through the crystalline limestone near the
granite contact in grains varying from the size of a pea to that of a wainut. No
massive ore was seen. Certain belts within the limestone appear to be richly mineral-
ized, while others are about barren.”

DEVELOPMENT

“Becarcely any development has been done on the property. There are two pits
on the zone of mineralization, one of which is about 8 feet and the other 2 feet deep.
The mineralized belt may be followed by intermittent outcroppings for at least 150
feet. In no place is this belt wider than 5 feet.”

ORIGIN

Uglow is of the opinion that the sulphides were original constituents
of the limestone and were simply segregated at the time of the granite
intrusion, which produced conditions of flowage in the limestone. An alter-
native hypothesis is that the occurrence is of a contact metamorphiec origin.
Its location at the granite contact and the presence of lime-silicate minerals
suggests this mode of origin.

COMMERCIAL POSSIBILITIES

The amount of ore is apparently too small and its grade too low for
the deposit to be of economic importance.

(14) Hollandia Lead Mine
(See Figure 24)

References

Barlow, A. E.: Geol. Surv., Canada, vol. XTI, pt. A, p. 130.

Uglow, W. L.: Ont. Bureau of Mines, Ann. Rept., vol. XXV, pp. 23-24.

Ont. Bureau of Mines, Ann. Repts., vols.: VIII, p. 32; XIII, pt. i, pp. 11, 94; XIV, pt.
i, pp. 15, 79; XV, pt. i, pp. 40, 91; XVI, pt. i, p. 78.

LOCATION

The property is on lots BA and BB, concession VI, Madoc township,
Hastings county. It is about 2 miles northeast of Bannockburn on the
Canadian National railway. The railway line is distant about 4 mile
directly west from the property. A good automobile road leads from
Bannockburn to the property. :

d6752—114
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GEOLOGY

The rocks of the region are of Precambrian age and consist of sedi-
mentary gneisses, quartzose schists, and crystalline limestone of the Gren-
ville series. These rocks stand on edge or at high angles and have a
general strike of about north 45 degrees east. Quartz veins cut them.

CHARACTER OF DEPOSIT

The deposit is a calcite vein which occupies a zone of dislocation
striking north 50 degrees west about at right angles to the strike of the
gneisses. The dip is steep to the northeast and in places is vertical. In
places the vein reaches a width of 10 feet. Its average width is about
4 feet. The walls are polished and slickensided. Horses of country rock
oceur in the vein.

Shar't No.l
Mt/

Scale of Feet ﬂ
100 o
| - V)
Geological Survey, Canada.
Figure 24. Surface plan, Hollandia mine.

The vein commonly shows good crustification. The ore is chiefly
galena with here and there negligible amounts of sphalerite. Small quan-
tities of pyrite are also present. The gangue minerals are calcite and
barite, the latter in minor amounts. The galena occurs as crystals scat-
tered through the gangue and as tabular masses commonly located close
to the foot-wall. In places, however, it is concentrated towards the middle
of the vein. Large masses of galena were found in the upper parts of the
vein and were mined; it is probable similar concentrations may occur in
other parts of the vein.

DEVELOPMENT

The vein has been developed for a length of over 400 feet by four
shafts and several test pits. The shafts are known as No. 1, which is
the working shaft and is 90 feet deep; No. 2 8.E., 132 feet deep; No. 2 N-W.,
65 feet deep, and No. 3 N.W,, 40 feet deep.
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It is reported that all four shafts produced high-grade ore from the
upper part of the vein for a depth of 20 to 40 feet. The part of the vein
between shafts No. 2 S.E. and No. 2 N.W. has been stoped out to the
surface. It is probable that the upper part of the vein carried higher values
in galena than the lower part now shown in the workings.

No. 1 shaft has two compartments, is 90 feet deep, and has a 5-foot
sump. It is timbered by solid cribbing for a depth of 30 feet, below which
there is solid rock which does not require timbering. From the bottom of
the shaft a drift has been driven east for 181 feet and west for 159 feet.
These drifts are on the vein for 300 feet from the face of the east drift.
Forty feet from the face of the west drift is a fault and beyond this the drift
is not in the vein. In the west face, however, several deep drill holes which
were never blasted are said to have shown galena, pointing to the prob-
ability that an advance in a northwest direction of a few feet might again
strike the vein. According to the surface showings the vein should continue
for a distance of at least 150 feet beyond the western face of the drift.

According to information supplied to the writer, sampling of the vein
along the drift gave values in lead varying from less than 1 per cent to
over 12 per cent, one streak of clean galena 2 to 3 inches wide gave an
assay of 69-2 per cent. It is probable that by careful mining, and by
mixing clean galena and high-grade, disseminated ore with lower grade
material a mill feed approximating 6 per cent lead might be obtained.

CONCLUSION REGARDING THE PROPERTY

The property has been robbed of the high-grade ore that was in sight.
It is possible, however, that further development might open up new
shoots.

(15) Katherine Lead and Zine Mine

References

Geol. Surv., Canada, Ann. Repts, vols.: XII, pt. A, p. 130; XV, pt. S, p. 243; Mem.
6, p. 349.

Ont. Bureau of Mines, Ann. Repts., vols.: X, pp. 129-130; XI, pp. 58, 60, 207; XV,
pt. 1, p. 91; XVI, pt. i, p. 79; XXV, pt. ii, p. 24.

LOCATION

The Katherine lead and zine property is on lot 6, concession XI, Lake
township, Hastings county. The nearest point on the railway is Mill-
bridge, about 3 miles distant, on the Trenton and Maynooth branch of the
Canadian National railways.

GEOLOGY

The exposures in the vicinity of the property are well-banded, grey
quartzites and sedimentary gneisses and mica-schists of the Grenville
series. As exposed in one of the main trenches, they strike east and west
magnetic and dip 50 degrees north. They are locally drag-folded.
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DEPOSIT

The deposit is a vein striking northwest. At the old workings very
little can now be seen as the pits and shaft are full of water. The follow-
ing two quotations give some information about this part of the vein.

“The vein and associated rocks are very similar to the occurrence worked at the
Hollandia mine, with the exception that a considerable proportion of zinc blende
accompanies the galena. A shaft was sunk 125 feet deep, and at a depth of 100 feet
a level was driven north 200 feet and some stoping done. Half a mile south of this
shaft another was sunk to a depth of 18 feet. Some prospecting was done by means
of a drill, and a hole 292 feet deep was made.”!

“The vein carries argentiferous galena and zinc blende in calcite, the average of the
ore showing 10 ounces of sitver. It lies wholly between walls of dlorlte, with a width
varying from 1 to 4 feet, and a known longitudinal extension of half a mile . .,
Half a mile south of the main shaft is the south shaft . . . . The vein here is
less highly mineralized having, however, a width of 9 feet, with six ore-bearing streaks,
containing galena, but no zinc.”?

In the winter of 1925 some new work was done about 500 fect south-
east of the main shaft. The vein at this place was opened for a length of
70 feet. It has here a strike of south 55 degrees east magnetic and a dip
of 70 degrees northeast. The country rock is a hard, bluish quartzite.
The vein has an average width in the trench of about 4 inches, increasing
in places to 7 inches. The gangue is calcite and barite showing good
crustification. Galena occurs in bunches and seams in the vein.

On the dump near the main shaft specimens can be collected showing
calcite and barite mineralized with galena, sphalerite, and pyrite.

(16) Elzevir Township, Hastings County

Reference
Vennor, H. G.: Geol. Surv., Canada, Sum. Rept. 1866-69, p. 164.

Vennor reports:

. on lot 18, range I, Elzevir township, a lead-bearing lode running
northeast and intersecting the dlorltes - - . . The gangue of this lode consists of
quartz, which in a breadth of 3 feet, exposed in an opening which had been made,
appeared to be much mixed with fragments of the wall-rock. The galena is scattered
through the gangue in small, irregular, but somewhat abundant bunches, in which the
crystals are smaller than is usual in the lodes of other parts of the district. At the time
of my visit, which was not long after the discovery of the lode, but a small quantity
of ore had been taken out . . . . the galena is said to hold a considerable but vari-
able quantity of silver”.

13

(17) Chrysler Lead Property
LOCATION

The Chrysler lead property is on lot 2, concession TI, Limerick town-
ship, county of Hastings. It includes approximately 100 acres. The near-
est rallway point is Gilmour on the Canadian National railway. A good
motor road leads from Gilmour to the property, a distance of about 4 miles.

3;&&2113%5) and Barlow: “Geology of the Haliburton and Bancroft Areas, Oatario’’; Geol. Surv., Canada, Mem. 6,
p. .
2DeKalk, C.: Ont. Bureau of Mines, vol. X, p. 130 (1909).
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GEOLOGY

The rocks of the region consist of Grenville limestone, quartzites,
quartz-schists, and limy slates, cut by bagic intrusives of the Buckingham
series and by quartz veins. The sediments are, as a rule, well banded,
striking northeast. They are locally drag-folded. The intrusives are dark,
massive rocks of the composition of diorite. The most abundant ferro-
magnesian mineral is hornblende, biotite occurs in smaller amounts.

DEPOSIT

The deposit is a caleite veln cutting across the sediments and the
intrusives. It strikes north 50 degrees west magnetic, and dips vertically.
In places it reaches a width of 8 feet, but the average width, as shown in
various open-cuts and pits, is about 5 feet. The vein has been opened up
continuously for a distance of 500 feet, and undoubtedly extends a much
greater distance.

The gangue is largely ecalcite which occurs in bands and is coarsely
erystalline. Barite occurs in bands, usually toward the centre of the vein.
The walls are sharply defined. In places the wall-rock on the two sides
of the vein is quite different, showing that the vein is along a fault fissure
in which there has been considerable displacement.

The ore is galena, which, as a rule, is concentrated in a band towards
the middle of the vein. The streak of solid galena is 2 to 3 inches wide,
but in places increases to 10 inches. Locally there are two or three parallel,
narrow, mineralized zones. In places galena is present near the walls of
the vein.

The mineralized portion of the vein as exposed in the workings is
narrow, but the vein itself is so strong as to suggest that more work might
open up shoots of commercial size.

(18) Blackburn Lead Vein

LOCATION

In 1925 a galena-bearing vein was uncovered on the farm of George
Blackburn, lot 11, concession II, Tudor township, Hastings county. The
property is near Wolf lake. A road from Bannockburn, about 4 miles
distant, passes by the deposit.

GEOLOGY

The rocks are quartzites, gneisses, and limestone of the Grenville
geries. In the main pit, the rock is grey, well-banded quartzite. Nearby
is a band of limestone about 40 feet wide. The strike of the series is north
10 degrees east magnetic, and the dip around 90 degrees.

DEPOSIT

The deposit is a vein cutting across the sediments. At the time of
the writer’s visit, in 1925, only one pit, about 7 feet deep, had been opened
on it. It showed a vein of calcite up to 6 inches wide and smaller stringers.
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The vein strikes north 18 degrees west and is vertical. It is well mineral-
ized with galena. Small fragments of country rock are included in the
vein and some of them show slickensided surfaces. As exposed at the
time of examination the deposit was too small to be of commercial
importance.

(19) Roberts Lead Property

LOCATION

The Roberts vein is on lots 4 and 5, block B, Tudor township, county
of Hastings. Outcrops of vein material have been found on lots I to VI
of block B, in a line running towards the Hollandia vein, and all may
belong to the same fault fissure. The chief work has been done near the
boundary between lots 4 and 5 near the Canadian National railway about
2 miles northwest of Bannockburn.

GEOLOGY

The rocks of the region are sedimentary gneisses of the Grenville series
well exposed in railway cuts near the main workings. The rocks are well
banded, strike northeast, and dip about 48 degrees northwest. In places
they are crumpled. They are dark coloured, but a lighter quartzitic variety
is seen at the shaft.

DEPOSIT

The deposit is a caleite vein carrying galena. In the shaft, which
during the winter and spring of 1925 was sunk to a depth of 20 feet, the
vein shows a width of 10 inches. There are, in addition, stringers of calcite
through the country rock. In the neighbourhood of the shaft the vein has
been traced by pits and trenches in a northwest direction for about 200
feet, but away from the shaft it is narrower. The vein is well mineralized
with galena and associated pyrite. The vein as exposed at present is too
small to be of economic importance, but considering the excellent lead
values it carries and the fact that it is on the same line of strike as the
larger Hollandia vein, it is possible that along this zone larger deposits
may be present.

(20) Stewart Lead Property

LOCATION

The Stewart property is on lots 1 and 2, block A, Tudor township,
Hastings county. The nearest town is Bannockburn on the Canadian
National railway.

GEOLOGY

The property is near the Hollandia and the country rock consists of
the same type of quartzose schists and micaceous quartzites of the Gren-
ville series as is found at that property. Their strike is north 15 degrees
east magnetic and they stand vertically.

DEPOSIT

The deposit is a vein striking north 45 degrees west magnetic. It has
been traced by pits and trenches for 250 feet, and a shaft 20 feet deep has
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been sunk at one point. The vein varies in width from a few inches to
3 feet. The gangue is calcite. In places it contains small horses of country
rock. In the shaft, 10 feet below the surface, the vein has a width of 10
inches and shows solid galena for a width of 5 inches. At the bottom of the
shaft the vein is 4 inches wide. In the trenches where the vein widens
to 3 feet, there is little galena.

(21) Webher Property

LOCATION

The Webber property is on lot 29, concession VI, Madoc township,
Hastings county, near the village of Bannockburn.

GEOLOGY

The rocks of the neighbourhood are quartzose schists and sedimentary
gneisses of the Grenville series, striking northeast and standing vertical.
They are traversed by quartz stringers which in places follow, and in other
places cut across, the structural planes.

DEPOSIT

The deposit is a quartz vein striking north 35 degrees east. One pit
10 feet by 10 feet, and about 15 feet deep has been sunk on it. In the
northeast side of the pit the vein has a width of 18 inches, and in the
southwest wall a width of 3 feet. The quartz is mineralized with pyrite
and small amounts of galena and sphalerite. The rocks bordering the vein
are rusty and carry considerable pyrite. The amounts of galena and sphal-
erite present are much too small to be of commercial importance.

On lot 29, concession V, Madoc township, is a somewhat similar
oceurrence of galena. The rocks here consist of massive Grenville lime-
stone cut by numerous, small, irregularly shaped veins and stringers of
quartz. As a rule the stringers follow the bedding of the rock which here
strikes about north 15 degrees east magnetic. The veins carry chalcopyrite,
feldspar, and, in one pit, small amounts of galena.

These deposits are apparently of intermediate to high temperature
origin, due to the granitic intrusions. They are thus of Precambrian age,
and are entirely distinct from the galena-bearing calcite veins of much later
age which are found in this same general region.

(22) Lake Group of Lead Veins

Reference
Vennor, H. G.: Geol. Surv., Canada, Rept. of Prog. 1866-1869, p. 163.

LOCATION
This group is located in Lake township, Hastings county.

DESCRIPTION
Vennor reports:

“The west half of lot 10, concession XI, of Lake, is another of the localities
mentioned by Mr. Macfarlane. On this lot, which was some time since bought by
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Messrs. Gillum and Kesterman, of Belleville, oceurs the Donahue vein, striking north
50 degrecs west, and standing in a vertical attitude. Little, however, has been done,
and although the lode has a width in some parts of from 20 to 24 inches, bounded by
regular walls of grev calc-schist, the galena occurs only in scattered and irregular
patehes, and in considerable quantity.

On lot 8, concession XI, of Lake (or possibly in concession X), a vertical vein,
holding galena in a gangue of heavy spar, runs through a calc-schist in the direction
of north 45 to 50 degrees west. The lode varies in thickness from 10 to 18 inches, and
is bounded by well-defined walls. Little had been done on this lot up to 1867, but in
the short distance then uncovered, I saw extracted some masses of ore, at a depth of
3 feet from the surface, which weighed from 15 to 40 pounds, and I was informed
that when first discovered much larger masses had heen taken from the vein. The
lode is supposed to be on the property of Mr. Wm. Sweeney, of Tudor, but in conse-
quence of the defective manner in which the township has been surveyed, there at
present exists a dispute as to the ownership of the lot.”

(23) Tudor Group of Lead Veins

References

Vennor, H. G.: Geol. Surv., Canada, Rept. of Prog. 1866-69, pp. 162-163.
Macfarlane, T.: Geol. Surv,, Canada, Rept. of Prog. 1863-66, pp. 103-105.

LOCATION

These veins occur in Tudor township, county of Hastings. Several of
them were visited by the writer in the summer of 1925.

GEOLOGY

The rocks of the region are quartzites, paragneisses, and limestone of
the Grenville series, intruded by Precambrian granite. The general strike
of the sediments is northeast, but they show local variations and drag-
folding.

DEPOSITS

The deposits are calcite-barite veins striking northwest across the
structure of the eountry rock. All those observed by the writer are small.
On block B, lot 30, is a showing on which some work has been done in
recent years. A trench 80 feet long has been opened. It shows a vein
up to 8 inches in width striking north 75 degrees west magnetic and dipping
80 degrees northeast. The gangue is chiefly barite with minor amounts
of caleite. The ore mineral is galena, but is not abundant.

The following description of others of these veins in Tudor township
is taken from H. G. Vennor’s report.

“Many of the localities known as affording galena have been noticed in Mr,
Macfarlane’s report for 1866, but during my explorations in Tudor, having visited all
the lead-bearing lodes, openings were found to have been made in some, of which the
localities only had been previously indicated, and one or two were in a better condition
for inspection than at the time of Mr. Macfarlane’s visit.

One of these on lot 28, range B, in Tudor, is a vertical vein running north 70
degrees west, the strata of cale-schist dipping 270 degrees < 76 degrees. At the time of
Mr. Macfarlane’s visit, a shaft which had been sunk on it to a depth of 37 feet was
half full of water, preventing him from doing more than to state the information he had
received from others. In 1867, 1 found that the lode, of which the veinstone is
barytes and calespar, had yielded on the average three-quarters of an inch of galena;
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but the bottom of the shaft showed no more than half an inch of barytes, without
galena. I was informed by Mr. W. Kesterman, of Belleville, then superintending the
mine, that there had been extracted from the vein about 6 tons of galena, 4} of which
were sent to New York for sale, after being simply crushed and found to yield 66 per
cent of lead.

On lots 31 and 32 of the range east of the Hastings road, in Tudor, a lead-bearing
vein runs in a vertical attitude north 75 degrees west, cutting the grey cale-schists with
strike north-northeast.

In 1867 it has been traced in the direction given, across both the lots mentioned,
with very good surface indications, and was known as the Murphy mine. The
Hastings Lead Mining Company subsequently sunk a shaft on it, which, I under-
stand, had bcen carried down to a depth of 125 feet, but the result being unsatis-
factory, the work was abandoned.

On lots 28 and 29, conecession XIV, of Tudor, there is a vein of red and white
heavy spar holding galena, and cutting the cale-schists. Its bearing is north 5 degrees
east, and 1t stands in a vertical attitude, while the enclosing rock, also vertical, strikes
almost due north and south. It was discovered some eight years ago, and was first
opened in 1859. In 1867 the minc was leased by Messrs. Lombard and Company, of
Boston, who were working it at the time of my exploration in Tudor, and I had an
opportunity of examining the shaft when free from water. The walls were regular
and well defined, the width between them being in some parts from 18 inches to 2
feet, and the ore appeared in scattered and irregular bunches in the gangue. When
first opened, this vein yielded some large masses of ore, but, as in a previously men-
tioned instance, they greatly diminished, descending, and at the bottom of the
shaft, which was 25 feet deep, there was scarcely any ore. In 1868, at the depth of 42
feet, the mine was abandoned. It may be remarked that many of these veins in
Tudor, yielding considerable bunches of ore near the surface, show little more than
traces of galena at the depth of a few feet. Of twenty-five localities in Tudor, in
which galena was discovered and partly worked, only one, the Murphy mine, continued
to be worked in 1868 7.

(24) Methuen Lead Vein

Reference
Vennor, H. G.: Geol. Surv., Canada, Rept. of Prog. 1866-1869, p. 163.

LOCATION
In the southeast corner of Methuen township, Peterborough county.

DESCRIPTION

Vennor reports:

“There occurs a northwest and southeast lode near the southeast corner of
Methuen, where, in 1868, a shaft was being sunk by Messrs. Parker and Baker. On
this lode two or more shafts have been opened on the eastern edge of lot 2, range I,
close to the boundary line of Lake township. The lode cuts grey, vertical cale-schist,
striking north 20 degrees east, and is composed of calespar and heavy spar, the former
being of a rose or flesh-red colour, in which there is a good show of galena. The
average width of the lode is about 18 inches, and it has been traced in a south-
easterly direction for nearly 3 miles into Marmora.”

(25) Union Creek Lead Mine
Reference
Adams, F. D.: Geol. Surv., Canada, Ann. Rept., N.S, vol. VI, pt. J, pp. 14-15.

Adams reports:

“ A deposit of lead has been opened up on lot 20, range A, Galway townsh1p,
Peterborough county, Ontario. A shaft with lateral” dnfts has been sunk to a depth
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of about 100 feet, but this at the time of my visit was filled with water. Near it,
however, a short tunnel is driven in the vein from a hill side. In this the vein is
seen to vary somewhat in width, but to be 14 inches wide at its widest part. The
veinstone is barite with some calcite, carrying in the tunnel a few grains of iron pyrite,
zinc blende, and galena. A considerable amount of galena has been taken from the
shaft where the vein is said to be somewhat wider and contains the galena in pockets.
I was informed that about 30 kegs of galena have been shippved. A number of speci-
mens of the galena and barite as well as a few of calcite and zinc blende now lie about
the mouth of the shaft. As the value of the galena would depend largely on its con-
tent of silver, which metal is almost invariably found in galena, but is present in very
variable quantities in the galenas from different localities, I selected some of the pure
galena from the shaft and handed it to Mr. Hoffmann for examination. It was, how-
ever, found to contain neither gold nor silver. Its value will, therefore, depend on
the high percentage of lead which it contains. The vein cuts gneiss which is inter-
stratified with crystalline limestone.”

The deposit was worked in 1911, and some ore was concentrated in
the mill.

(26) Crown King Lead Prospect

Reference
Uglow, W. L.: Ont. Bureau of Mines, vol. XXV, pt. ii, pp. 26-27 (1916).

LOCATION

Lot 1, concession VII, Somerville township, Victoria county.

GEOLOGY

The rocks of the region consist of crystalline limestone and micaceous
sedimentary gneisses of the Grenville series, standing vertically and striking
northeast.

DEPOSITS

The deposits consist of three parallel veins striking north 50 degrees
west magnetic across the strike of the country rock. The veins vary in
width up to 4 inches. They consist chiefly of barite which is banded
parallel to the walls. The ore mineral is galena. It occurs as masses in
the barite with only small quantities in the disseminated form.

DEVELOPMENT

The veins are stripped at intervals for a distance of 200 feet. There
are three small pits in this distance, the main one has a depth of 171 feet.

COMMERCIAL POSSIBILITIES

“The zine blende appears to be confined to the surface beds of the dolomite, and
there are no indications of any special conditions which might lead to important ore
concentration. In these circumstances new ore-hodies are to be looked for on the
surface rather than at lower levels.”

ORIGIN

The deposit is of the Mississippi Valley type consisting of gash veins
and impregnations in dolomite.
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(27) Albemarle Zinc Mine

References

Williams, M. Y.: Geol. Surv., Canada, Sum. Rept. 1912, p. 281.
Ont. Bureau of Mines, Ann. Repts., vols.: XXIV, pt. i, p. 1561 (1915); XXV, pt. i,
p- 42.
LOCATION

This property is on the north half of lot 30, concession II, Albemarle
township, Bruce peninsula, about 4 miles from Wiarton.

GEOLOGY

The rocks of the region are dolomites of Niagaran age. They are very
porous, especially in the fossiliferous portions.

DEPOSIT
Williams states:

“Zinc blende occurs filling pore spaces and cavities, and partly replacing fossils
and the country rock. The greatest accumulation of ore was found in cavities open
to the surface and evidently dissolved out by meteoric water. Loose ore was mixed
with pebbles and earthy materials and in one place as much as 110 pounds of ore
were obtained from a single pocket.

DEVELOPMENT AND PRODUCTION

Prospecting was begun in 1910 and, when visited, the open-cut was about 100 feet
long, 30 feet wide, and 33 feet deep. Ore was obtained down to 20 feet in depth,
below which no ore was observed, although these lower beds are rather more porous
than in the ore horizon. In all, a carload lot of ore was shipped from the prospect.
The blende is said to assay 69-76 per cent zinec.”

(28) Sudbury Zinc-Lead Region

References

Coleman, A. P.: Ont. Bureau of Mines, Ann. Repts.: vol. VIII, p. 33; vol. XIV, pt. iii,
p. 95; The Nickel Industry, Mines Branch, Dept. of Mines, Ottawa, 1913, p. 101.
Ont. Dept. of Mines, Ann. Repts.: vol. XXXV, pt. i, p. 30; vol. XXXVI, pt. i, p. 144.
Buisson, A.: “The Recent Zinc Discoveries near Sudbury, Ontario ”; Second (Trien-
nial) Empire Mining Congress.
Loney, E. D.: “ A Promising Future for Sudbury District ”; Can. Min. Jour., June 17,
1927, p. 497.
“ ’Ii)'he Sudbury Basin ”; Can. Min. Jour., July 15, 1927, pp. 567-568.
“The Early History of Errington Mines”; Can. Min. Jour, July 22, 1927,
. 582.
P Prospecting Sudbury Distriet ”; Can. Min. Jour., Sept. 2, 1927, p. 698.
Hubbell, A. H.: “ Mining Lead-Zinc-Copper Ore in the Sudbury District ”; Eng. and
Min. Jour., Oct. 13, 1928, pp. 568-570.
“The Errington Mine ”; Can. Min, Jour.,, Nov. 11, 1927, p. 897.
“Zine-Copper Deposits at Chelmsford ”; Can. Min. and Met. Bull,, Feb., 1928, pp.
194-195.
Annual Reports, Treadwell Yukon Company, Limited, 1926-1927.

LOCATION

A zinc-lead field with great possibilities lies in the Sudbury basin
in the townships of Balfour, Creighton, Dowling, Fairbank, Cascaden,
and Trill. The mineralized zone extends in a northeast-southwest direc-
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tion along Whitson river and the south side of Vermilion lake. The
Errington mine of the Treadwell-Yukon lies about 18 miles west of Sudbury
and. about 5 miles southwest of Chelmsford on the Canadian Pacific
railway.

HISTORY

The first prospecting in the interior of the Sudbury basin was carried
out in 1897 when James Stobie staked the land around Stobie falls on
Vermilion river on the lot to the west of that on which No. 1 shaft of
the Treadwell-Yukon Company stands. A shaft was sunk on the property,
but work on it was discontinued in the autumn of the same year. In the
meantime on the adjoining lot to the east, Alphonse Ollier discovered
an outerop of zinc-lead ore. The post office of Platinum near this eropping
received its name from the belief that the ore contained platinum. In
succeeding years the discovery on the Ollier lot was patented by Ollier
and associates and various attempts made to dispose of it to operating
companies. The complex nature of the ore, however, discouraged develop-
ment. One tunnel 40 feet long and numerous test pits, however, were
excavated by one United States company who later abandoned the
enterprise.

In 1924 diamond drilling for coal was carried out on the Morley
Arthur farm to the northeast of the Ollier lot, and at a depth of 600 feet
a zone of sulphides was encountered. The drill cores were afterwards
acquired by Mr. Joseph Errington who had been one of the superintendents
in charge of the original work carried out on Vermilion river. He recog-
nized the same type of ore as that occurring at Stobie falls and on the
Ollier lot and conceived the idea of ore possibly continuing throughout
the intervening area. He acquired options on a large area of ground
which in July, 1925, were taken over by the Treadwell-Yukon Company,
a subsidiary of the Bunker Hill and Sullivan. A drilling campaign was
immediately commenced. After some 50,000 feet were drilled, sinking
operations were begun in August, 1926, and drifting and crosscutting
done to explore the ore zone.

A number of other companies acquired adjacent territory. To the
west of the Treadwell-Yukon holdings claims were taken by the National
Lead. The Sudbury Basin Mines holds claims along Vermilion lake.
Diamond drilling has proved an ore zone on their property.

GEOLOGY

The rock succession in Sudbury basin is as follows:
Chelmsford sandstone
Onwatin slate
Onaping tuff
Trout Lake conglomerate
These Precambrian rocks rest on the nickel-bearing eruptive intruded
between them and the older Huronian and pre-Huronian rocks upon which
they were deposited,
The Trout Lake conglomerate is coarse and has a thickness of from
20 to 400 feet. It contains boulders of granite, porphyry, and quartz, some
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of which are well rounded. Much of it has been metamorphosed by the
underlying eruptive. It passes gradually into the Onaping tuff. This is
greenish black to black and is made up of angular glass fragments in a
tuffaceous matrix. It has an estimated thickness of 3,700 feet. It shows
a foliation in a northeast direction. The Onaping tuff in turn passes
gradually into the Onwatin slate. The latter is black, highly carbonaceous,
and has an estimated thickness of 3,800 feet. It locally contains veins
of anthraxolite associated with quartz. It is also locally pyritic. In places
the bedding is well marked by beautiful colour banding, but commonly
the slaty cleavage is the distinctive structural feature. Locally where
the colour banding can be observed the series is seen to be severely drag-
folded with the cleavage planes parallel to the axial planes of the drag-
folds. The Chelmsford sandstone is a dark grey rock varying from 800
to 1,500 feet in thickness. In places it is well bedded. It also is locally
foliated, showing a fracture cleavage that causes it to break into slabs
that have no relation to the bedding planes. Near its base are shaly
layers showing a sort of gradation between it and the Onwatin slate. At
its border where it overlaps the slate there is commonly a low escarpment.

All these rocks are cut by quartz veins and stringers.

Intrusive beneath these rocks is a laccolithic sheet of the nickel-
bearing eruptive. This sheet has a length of 36 miles, a width of 17 miles,
and varies in thickness from § mile to 2 miles, the average thickness
being 14 miles. At its lower side the sheet consists of norite, at its upper
of micropegmatite, with, intervening, a gradual transition from one to
the other. Along the lower border of the intrusive are large masses of
pyrrhotite and other sulphides, forming the famous nickel and copper
ores of Sudbury region. The acid or upper part of the magma was
responsible for the metamorphism of the adjacent sediments and was
probably the source of the solutions producing the quartz veins that
traverse these rocks.

DEPOSITS

The ore zone on which exploration is being carried out by the Tread-
well-Yukon lies within the belt of Onwatin slate. At the time of the
writer’s visit, in the autumn of 1925, drilling was being done north of
Whitson river, on lot 9, range VI, Creighton township, and on lots 5 and 6,
range I, Balfour township, immediately south of Whitson creek. One pit
was also being opened on lot 9 at the base of a low cliff of Onwatin slate.
The overburden at the foot of the cliff is marked by a red-stained gossan
zone. In the pit are exposed dark iron-bearing sphalerite, pyrite, chalco-
pyrite, galena, and quartz. In places, the quartz occurs in fibrous aggre-
gates, some over 6 inches in length.

Along the strike of the mineralized zone, at a number of places, are
outerops of a grey rock which under the microscope is seen to consist
of quartz and carbonate with small, dark areas consisting of ground-up
slate. In places the fragments of slate are large enough to be distinguished
in hand specimen. This material evidently is the result of quartz and
carbonate deposition along a shear zone.
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In the Canadian Mining Journal of March 18, 1921, page 215, Mr.
C. H. Hitcheock pointed out the probability of a fault zone traversing
this part of the Sudbury basin. He wrote:

“In the southern part of Trill township just north of the Sultana mine, basic
norite rests against acid norite. The nickel formation appears faulted, the displace-
ment amounts to approximately 6,000 feet. In line with this fault on the opposite
side of the nickel basin, in Capreol township just north of Clear lake, the norite
is faulted again, showing a displacement of 2,500 feet. The Bennett and La Forest

prospects are really the same ore zone, but have been separated 3 mile by the
above fault.

As the strike of the fault in both Trill and Capreol townships is the same, namely
63 degrees northeast, and the direction of the displacement is the same, it appears
very likely that this fault cuts the whole nickel basin for a distance of 30 miles.

An economic item of interest is that the zinc deposits south of Chelmsford are
in exact line of this fault. It is possible that these deposits have a genetic relation
to the great fault. Much of this fault zone in the centre of the nickel basin is
soil covered, therefore other zinc deposits may exist and the line of this fault may
be a promising zone to prospect.”

The ore deposits occur along this line of faulting. Details about
the deposits have not been published, but the ores apparently occur as
lenticular masses, in two zones about 1,100 feet apart. The cre is an
intimate mixture of zine, lead, copper, and iron sulphides, the proportions
of the first three varying widely. In one diamond drill hole ore was
found to be present at a depth of 1,100 feet.

DEVELOPMENT

In 1925 and 1926 some 50,000 feet of diamond drilling was done.
The work was too widespread to permit of accurate interpretation of the
results, but it justified underground development. Shaft No. 1 was begun
in July, 1926, and sunk in that year to the 300-foot level. According to
the 1927 report of the company, drifting and crosscutting from this shaft
developed about 1,000,000 tons of ore in the Ollier ore-body above the
300-foot level. The assays of all samples taken from this ore, including
samples from waste bands, averaged 0-021 ounce gold, 2-15 ounces
silver, 1-33 per cent copper, 1-33 per cent lead, and 5-74 per cert zinc.

Shaft No. 2 was commenced in May, 1927, at a distance of 4,900
feet slightly north of east of shaft No. 1. It was sunk to a depth of
600 feet and stations were cut on the 300 and 500-foot levels. On March
1, 1928, the connexion between No. 2 shaft and the east drift of No. 1
shaft was made by the completion of a crosscut 1,200 feet long on the
300-foot level. Crosscutting work opposite No. 2 shaft disclosed wide
bands of vein matter, but only one of these contained ore; this has a
width of 16 feet and an average content of 0-015 ounce gold, 1:80 ounces
silver, 0-54 per cent copper, 3-4 per cent lead, and 9-1 per cent zine.
Diamond drilling in this section of the ore-body has indicated a large
tonnage of ore, one hole showing a width of 74 feet of ore. This section
is being explored from the 500-foot level.

Shaft No. 3 is located 11,000 feet east of No. 2. Diamond drilling
in this region showed widths of ore up to 35 feet.
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ORIGIN

It seems most probable that the mineralizing solutions responsible
for the formation of the ore-bodies had their origin in the acidie or upper
portion of the Sudbury eruptive. It is probable that the faulting and
shearing of the sediments of the basin took place at the time when the
eruptive was intruded and that the fracture planes thus produced formed
channels for the circulation of the mineralizing solutions.

(29) Prue’s Mine, Bowell Township

Reference
Coleman, A. P.: “The Sudbury Nickel Field ”; Ont. Bureau of Mines, vol. XIV, pt.
i1, p. 95 (1905).
Coleman reports:

“ At several points the tuff (Onaping) has been found to contain small deposits
of sulphides, especially zinc blende and galena, but never on such a scale as to be
of economic importance. Such deposits are known at points to the north of Fair-
bank lake and along the samec side of the basin towards the east, but the largest
visited by us was a little east of the south end of Trout lake in Bowell township,
where a location (W.D. 252, sometimes called Prue’s mine) has been taken up,
and a small shaft sunk showing quartz, with zinc blende, galena, and a little copper
pyrites. A dark grey eruptive rock occura beside the shaft and its eruption probably
influenced the formation of the small ore-body.”

(30) Geneva Zinc-Lead Mine
(See Figure 25)

Reference
Quirke, T. T.: Geol. Surv., Canada, Sum. Rept. 1920, pt. D, pp. 7-18.

LOCATION

The deposit is on lot 7, range VI, Hess township, Sudbury district.
It is reached from Geneva on the Canadian Pacific railway, about 3%
miles north of Cartier. From Geneva station a boat can be taken to the
head of Geneva lake, a distance of about 3 miles, and from there a trail
14 miles long leads to the property. A wagon road from the end of the
lake follows a slightly longer route.

HISTORY

The property was staked in the summer of 1925 by Mr. J. H.
Collins. The discovery was a small mineralized showing outcropping
through drift. The presence of huge boulders in the drift necessitated
much work in uncovering the deposit. Surface work exposed a vein. It
was traced by pits and trenches and in 1926 diamond drilling was carried
out by the Collins-Babson interests to determine the underground char-
acter.

In August, 1927, the property was optioned by the Towagmac
Exploration Company and about 2,000 feet of drilling was carried out
by them. Later the option was exercised and in May, 1928, a subsidiary
company known as the Lake Geneva Mining Company was formed to
take over the operating of the property.

96752—12
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Figure 25. Geneva zine deposit showing surface
work as in 1926.
In September, 1925, the property was visited by the writer and in
1926 by C. Tolman who supplied the writer with his notes and descrip-

tions.
GEOLOGY
"The rocks of the region according to Quirke have the following suc-
cession.

Keweenawan Basie intrusions (diabase and norite)

(Intrusive contact )

Feet
[Lorrain quartzite.... 1,700

Cobalt series
1Gowganda formation 1,200

Huronian
ISerpent formation... 700
Bruce series Espanola formation.. 120
(Mississagi formation. 470

( Unconformity)

Granite intrusions (alaskite)

Keewatin volcanic rocks ard schists
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The deposit is situated in a complex series of quartzite-greywackes,
banded tuff-like rocks, and an assortment of hornblende, mica, and chlorite
schists probably representing, in part at least, metamorphosed volcanics.
Such rocks appear to be best referred to the Keewatin; their general strue-
ture in the vicinity of the deposit is northwest with steep dips to the
southwest. These rocks are intruded by granitic dykes ranging in width
from a few inches to 6 feet or more. They have the composition of a
syenite and are slightly porphyritic. A syenite mass of similar composition
outerops about one-third of a mile to the south and another larger mass
lies about the same distance to the north, and it is probable that the
dykes are related to these intrusives.

DEPOSIT

The deposit is a vein striking northwest, and dipping at the surface
about 45 degrees southwest, following in a general way the strike and
dip of the schistosity of the country rock. The latter consists for the
most part of banded quartzite-greywacke. At one place syenite porphyry
is present on the hanging-wall and at others hornblende schist, possibly
an altered andesite, is present in the vieinity of the foot-wall. The vein
has definite walls; the rock immediately adjoining, however, is usually
heavily impregnated with pyrite.

The vein was traced on the surface by pits and trenches for 400 feet
and showed widths varying from a few inches to over 3% feet. To the
south surface exploration was hindered by the presence of a swamp.
Beyond the swamp, over 700 feet wide, the vein was not observed, though
rock exposures are plentiful and there is a slightly pyritized zone roughly
in the general line of strike of the vein. To the northwest the vein is
lost in an area of shearing and complex faulting. The rocks there con-
sist of altered voleanics, banded tuff-like material, quartzite-greywackes,
basic dykes, and intrusive granite. Shearing movements have formed
crush conglomerates in which angular to subangular granite fragments
represent dykes or apophyses broken by movement and isolated in the
country rock. Small, isolated areas of mineralization occur in this region,
pyrite being the predominant, and in most places the only, sulphide
mineral; sphalerite and galena, in very small quantities, are the other
sulphides sometimes found.

The chief ore mineral in the vein is sphalerite, typically fine-grained.
In some places small areas more coarsely crystallized are present, usually
confined to the centre of the vein and commonly having associated with
them patches of coarsely crystallized calcite. Somewhat similar bunches
of quartz are present, but with them is associated codrsely crystallized
galena. There is a sparse, but fairly constant, dissemination of pyrite:

Megascopically the ore, except for the small, coarse-grained areas
of quartz and calcite mentioned above, appears to consist almost entirely
of a structureless mass of solid sulphides, but under the microscope a
polished surface of the typical fine-grained sphalerite ore shows about
25 per cent of dark, siliceous-appearing gangue. In addition to the dis-
seminated pyrite, microscopic particles of galena and to a less extent

chalcopyrite are seen in irregular masses, but with rounded or embayed
9675212}
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outlines. The pyrite is in equidimensional grains having a somewhat
spongy appearance caused by the inclusion of many microscopic, rounded
particles of sphalerite and minor amounts of galena and chalcopyrite.

ORIGIN

It is assumed that the mineralizing solutions that produced the deposit
had their origin in the younger granite of the region and that they repre-
sent residual products attending its consolidation.

DEVELOPMENT

Before the property was optioned by the Towagmac Exploration Com-
pany, the ore-body had been exposed by a number of trenches and shallow
open-cuts, and eight diamond drill holes had been put down.

Trench 1. This was the first trench to be made; its position is indi-
cated on Figure 25. The surface vein material has been shot away forming
a shallow open pit. The central part of the pit is obscured by broken ore.
The vein in the southern part of the exposure averages about 3 feet wide;
the northernmost 20 feet is about 2 feet wide. The vein has a general
strike of north 40 degrees west, dip 45 degrees southwest, and consists
predominantly of fine-grained sphalerite and disseminated pyrite with
little visible gangue of a dark, siliceous-appearing nature. The northern
half of the exposure is slightly coarser, the pyrite is more sparsely dis-
seminated, and, in the middle of the vein, are bunches of coarsely crystal-
lized caleite surrounded by exceptionally coarse sphalerite. In this part
of the vein were noted some quartz bunches with associated coarsely
crystallized galena. As seen in polished section galena and chaleopyrite
are disseminated throughout in microscopic particles.

The country rock, except in the northern part of the trench, is a
quartz-mica schist, markedly garnetiferous in places, evidently an altered
greywacke quartzite, the sedimentary banding of which can still be dis-
tinguished. The vein seems to parallel the schistosity. The stratification
dips southeast at about 50 degrees; its general strike is difficult to deter-
mine, but at no place does it appear to depart greatly from that of the
schistosity.

In the northern part of the trench, syenite porphyry forms the hang-
ing-wall of the wvein. This rock, somewhat sheared, contains sporadic
phenoerysts of flesh-coloured feldspar in a medium-grained groundmass of
feldspar, a little quartz, and some mica. Under the microscope the rock
is seen to be composed essentially of potassium feldspar, some scattered
albite crystals, very little quartz, and about 10 per cent of dark mineral
now entirely altered to chlorite. As accessories, considerable titanite
and scattered apatite and zircon crystals are present. Quite large areas
of carbonate, probably calcite, occur and within the feldspars consider-
able sericite has developed. Much pyrite is disseminated throughout.

In the northeast corner of the trench the rock is a compact horn-
blende schist. This rock under the microscope proves to be composed
essentially of albite and green hornblende. Little quartz is present. Par-
ticles of titanite-like material, many of which have a nucleus of magnetite,
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form an accessory mineral. Although no original structure is preserved,
this rock could well have been an andesite. Whether the rock represents
a dyke, intrusive sheet, or flow, is not indicated by the field evidence.

All the rock exposed in pit No. 1 is rather heavily pyritized. In the
northeastern part of the trench is a narrow shear zone, striking about
west, containing some quartz and mineralized sparingly with extremely
fine-grained galena and pyrite. It is reported that some free gold was
noted on the surface and that selected samples gave very high assay
returns. The zone varies greatly in width, is not over 8 inches at its
widest part, and the mineralization is bunchy. It appears to pinch
out within the confines of the trench.

Trench II. The vein here maintains a width of about 3 feet and is
very like, in general character, to the exposure in trench No. 1. In the
southern part of the trench there is a bunch of quartz with considerable
coarse-grained galena. The remainder of the vein consists of fine-
grained sphalerite with usually a very subordinate amount of disseminated
pyrite. One or two small zones appear to contain a larger percentage of
pyrite than of sphalerite. The wall-rock is a pyritized quartz mica
schist.

Trench II1. The sphalerite vein does not appear to have been exposed
in this trench. The rock is a quartz mica schist, in which considerable
pyrite has developed. A little very fine-grained galena was noted.

Trench IV. In the northern part of the trench a vein 2% feet wide,
similar to that described above, is exposed. The southern part of the
trench is a pit 12 feet or more deep, filled with water. The vein, about
2 feet in width, is said to continue at the bottom. The immediate coun-
try rock is a quartz mica schist, in places strongly garnetiferous. Through-
out much of it a fine lamination, in addition to the not very marked
schistosity, can be distinguished. A thin section of this rock was found
to consist of quartz bands containing a few streaks of sericite alternating
with bands of sericite and chlorite in proportions of about 3 to 1, with
much subordinate quartz.  There is probably about one-third as much
chlorite in the rock as sericite.

In the several other trenches, rock is exposed only in the trench
immediately northwest of trench No. IV. The rock there is a quartz
mica schist.

DRILL HOLES

Eight diamond drill holes have been put down with the object of
intersecting the vein at depth. Information on the position, direction,
depth, and material encountered was furnished by Mr. Collins. From the
information recelved the position of the holes is as represented on Figure
25.

Hole No. 1, the first to be drilled, was put down 130 feet south of
trench 1 in a direction north 35 degrees east and at an angle of 50 degrees
to the horizontal. It cut the vein at a depth of 113 feet or 87 feet vertical.
The vein had a width of 4 inches. Drilling was continued and at 114
feet another vein, 5 inches wide, was intersected. The hole was continued
to a depth of 159 feet without encountering further mineralization.
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Hole No. 3, the second to be drilled, was next put down 300 feet
west of trench 1 and 140 feet southwest of the approximate line of strike
of the vein. This hole follows a direction of north 35 degrees east and
its inclination is 60 degrees. It was continued to a depth of 241 feet
without intersecting any vein material.

The next hole drilled was No. 2, situated 135 feet east of No. 1. Tts
direction is north magnetic, and its inclination to the horizontal, 40 degrees.
The vein was intersected at 117 feet. The width of vein material passed
through was 11 feet 6 inches, giving an actual width normal to the
vein of 7 feet 6 inches. Drilling was continued to 139 feet without
encountering further mineralization.

No. 4 hole was located 195 feet east of No. 2. Its direction is north
50 degrees east, angle 50 degrees. The vein was encountered at 130
feet. The mineralized zone had a width of 20 feet and consists of iron
pryrites interspersed with sphalerite and little galena. Sphalerite did not
form in a wide body as it did in No. 2. The hole was continued to 163
feet.

Number 5 hole is located 200 feet west of No. 2. It has a direction
of north 50 degrees east and an angle of 65 degrees. It was designed
to intersect the vein at a depth of 250 feet. The first vein was cut at
230 feet and was 15 inches wide at a vertical depth of 215 feet. The
second vein was intersected at 236 feet and was 2 feet 3 inches in width.
Drilling was continued to a depth of 308 feet without encountering further
mineralization.

Hole No. 6 is located 330 'feet southerly of No. 5. It has a direction
of north 50 degrees east and an angle of 70 degrees. The first vein
was cut at 339 feet or 319 feet vertically. The vein had a width of 8
feet. Between 369 and 400 feet, zinc and iron sulphides were encountered.
The hole was continued to 485 feet.

Hole No. 7 was located 200 feet southwest from a point on the strike
of the vein about 440 feet from trench 1. Its direction is north 50 degrees
east. angle 60 degrees. A well-defined vein 3 feet in width was intersected
at 215 feet 6 inches. The hole was continued to a depth of 325 feet with-
out striking further mineralization.

Hole No. 8 was drilled 65 feet south of trench 1 in a direction north
magnetic and at an angle of 50 degrees. A zinc vein 4 inches in width
was cut at 70 feet. The hole was continued to 400 feet without encounter-
ing further ore.

Little information is available as to the probable deviation of the holes
from their initial direction. However, assuming no deviation, it would
appear that hole No. 3 has been extended much below where the vein
should have been encountered, and that the dip of the vein in its upper
part is between 50 degrees and 60 degrees, whereas below a vertical depth
of 200 feet it appears to be about 40 degrees.

Assays

The following assay results are reported by J. H. Collins.

Hole No. 1. Assays of $0.60 gold at 113 feet and of $0.40 gold at
114 feet. A zinc assay of a width of 5 feet gave 1 per cent.
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Hole No. 2. Traces of gold, 0-99 ounce of silver, and 11-5 per cent
zine between 95 and 102 feet.

Hole No. 4. An assay of 20 feet, from 130 to 150 feet, gave: gold,
trace; silver, 1 ounce; zine, 1 per cent.

Hole No. 5. Gold, trace; silver, between 229 and 239 feet, 18 ounces,
and between 239 and 244 feet, 6-72 ounces; zinec, 12 per cent across 9 feet.

Hole No. 6. Zinc 13-98 per cent over 5 feet.
Hole No. 7. Zinc 21-18 per cent over 3 feet.

Hole No. 8. Gold, $7.23 per ton and trace of silver between 145 and
150 feet.

The development work earried out by the Towagmac Exploration
Company consisted in some 2,000 feet of diamond drilling. This indicated
above the 150-foot vertical depth, an approximate total of 77,350 tons of
ore of an average grade of 4-5 per cent lead, 13 per cent zinc, and $1.90
in gold and silver, or a value of $20.30 per ton. The vein is reported to have
an average width of 5 feet in the section explored, and the tonnage estimate
is claimed to be over only a limited portion of the main ore-body.

In 1928 a shaft was sunk to a depth of 250 feet and crosscutting
early in 1929 was begun on the 235-foot level.

(31) Lead-Zinc Deposits in Cunningham Township
By Ellis Thomson

LOCATION

These deposits are in the central part of Cunningham township, Sud-
bury district, and are associated with the northern and central bands
of iron formation in this township. They are accessible from Ridout
station, on the Canadian Pacific railway, by a canoe route down Ridout
river and up Isaiah creek, a tributary flowing north through Cunningham
township.

HISTORY

The first discovery was made on the northern iron range in 1913 and
1914, a block of nine claims being staked and surveyed for Austen and
Nicholson, A. A. McLaren, and J. Halliday of Chapleau. A later dis-
covery was made in June of 1926, on the central iron range, by Robert
Allen of Chapleau and Roy Kostka of Ridout.

GEOLOGY

The deposits occur in iron formations intercalated between Keewatin
basic voleanic flows and in close proximity to an isolated boss of granite
which intrudes both the voleanics and the iron formations. At one point
on the northern range several porphyritic offshoots of the granite cut
the iron formation and have had a noticeable effect on the local deposition
of ore.
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DEPOSITS

The lead-zinc-copper ores are found in small, discontinuous veins.
These follow the planes of schistosity in some places, whereas in others
they cut across the schistosity and occupy joint planes or fissures. The
iron formation, which constitutes the country rock, consists for the most
part of alternating bands of white and rusty granular quartz, with small
amounts of associated hematite, limonite, pyrite, and pyrrhotite. The
principal ore minerals are sphalerite, chalcopyrite, and galena, in that
order of prevalence; pyrite and covellite are rarer constituents. Although
the gangue is chiefly finely divided granular silica, considerable calcite
has been introduced later, probably along with the sulphides. The
chalcopyrite has weathered in places to malachite and azurite. At one
point in the northern range some erythrite, or cobalt bloom, is to be seen,
but no metallic cobalt mineral was found associated with it. Both bands
of iron formation have suffered considerable brecciation and the ore
minerals have replaced the rock fragments in places. The metallic minerals
show evidences of movement and there would appear to have been two
periods of brecciation, followed by two corresponding periods of cementa-
tion.

ORIGIN

There seems little reason to doubt that the ore solutions originated in
the nearby boss of granite and that they deposited their load of metallic
minerals in the iron formation, rather than in the Keewatin volcanics,
because the granular silica member of the iron formation, being more brittle,
constituted a better medium than the more plastic schists on either side.
That there was considerable movement in this part of the district is evi-
denced by the extensive faulting of the iron ranges and their intense
brecciation in many places. The presence of epidote and clinozoisite in
those parts of the iron formation carrying the ore, as well as the replace-
ment of the rock-forming minerals by the ore minerals in the brecciated
portions, would seem to point to contact metamorphic action as an import-
ant factor.

DEVELOPMENT

Very little work has been done on the deposits. A block of nine claims
has been staked on the northern range and fairly extensive stripping carried
out to reveal the small veins of zinc-lead-copper ore. In the central
range, discovery of these ores was made in June, 1926, and a small amount
of stripping has been done at this locality also. Both of the ranges out-
crop in burnt-over country, so that little work was needed to reveal the
deposits at the surface.

ECONOMIC POSSIBILITIES

The discoveries made to date are entirely short, discontinuous veins.
The amount of barren country rock that would have to be handled for
their exploitation represents a decided obstacle from a commercial point
of view. It may be, however, that further exploration will uncover deposits
of larger dimensions, if not on the surface possibly at depth. With the
latter possibility in mind, a few test-holes put down with the diamond-drill,
where the ore is most plentiful, might reveal a large deposit whose surface
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indications were comparatively unpromising. Although the iron formation
bands, made up in these ranges largely of the granular silica member, are
brittle and provide but short channel-ways for the deposition of the ore,
it may well be that this feature becomes less prominent even 100 feet or
so below the surface.

(32) Lady Evelyn and Haycock Locations

References

Barlow, A. E.: Geol. Surv., Canada, vol. X, pt. I, pp. 141-142 (1899).
Ont. Bureau of Mines, Ann. Repts., vols.: IX, p. 198; XIII, pt. i, p. 101; XVI, pt. ii,
p. 67; XIX, pt. i, p. 131; XXV, pt. ii, pp. 15-16.

LOCATION

The deposits are on the shores of Lady Evelyn lake close to where
the lake empties into Montreal river. The locality is about 28 miles west-
southwest of Haileybury, Timiskaming distriet.

DEPOSITS

Barlow gives the following description of the occurrences:

“The western shore of this portion of the lake is composed of diabase that rises
abruptly from the surface of the water and often forms steeply sloping or perpen-
dicular cliffs. The contact between this rock and the slates is concealed for the most
part by the lake, the eastern shore being altogether composed of a very distinctly
banded grecnish slate, which also rises into rather important elevations, having appar-
ently been protected to a considerable extent from denudation hy the proximity of the
more unyielding diabase. The contact, for a short distance, runs inland along the
western shore, leaving a comparatively narrow strip composed of the slates, which are
seen to have been much shattered and broken up by the intrusion of the diabase.
Some considerable masses of segregated quartz were here ncticed filling irregular
cavities and fissures produced during the eruption. Associated with the quartz is more
or less caleite, and in this gangue were noticed galena, copper-pyrites, iron pyrites,
and zinc blende. The banded slates on the eastern shore dip in an easterly direction
at an angle of about 18 degrees, and associated with and cutting these are similar
segregated masses of “gash veins”, in which galena is the prevailing constituent.
The property on which these veins are situated is owned by Messrs. Klock and
Haycock, and is locally known as the Haycock mine or location. A considerable
amount of development work has been done, looking chiefly to testing the quality
and extent of the ore-bodies, but the inaccessibility of the locality would be a
sufficient hindrance to any further operations, unless the deposii should prove of an
exceptionally rich character. (Silver runs from 2 to 8-75 ounces per ton)”.

(33) Skead Township

References

Wilson, M. E.: Geol. Surv., Canada, Sum. Rept. 1909, p. 179; Geol. Surv., Canada,
Mem. No. 17, p. 56.

TBurrows, A. G., and Hopkins, P. E.: Ont. Dept. of Mines, Ann. Rept., vol. XXX,
pt. vi, p. 10.

Burrows and Hopkins report:

“There are two occurrences of argentiferous galena in Skead township, one on the
Mageau-Authier claim, W.D. 1001, in lot 12, concession V, the other on the De Villiers
claim on the west-central part of lot 12, concession VI. On the former location a
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50-foot shaft has been sunk wvertically on a quartz-calcite vein in a Keweenawan
diabase sill remnant. The vein strikes 15 degrees north of easi, averages 6 inches in
width, the calcite in places containing galena, zinc blende, cobalt bloom, and pyrite.

On the De Villiers location is a calcite vein from a few inches to 1 foot in width,
averaging about 6 inches, striking 15 degrees north of east and dipping vertically. The
vein, which has been uncovered for a distance of 450 feet, lies in Keewatin diabase
and basalt, Timiskamian conglomerate, and Algoman porphyry, and apparently passes
under a Keweenawan gabbro remmnant on the west. The vein contains zinc blende,
cobalt bloom, pyrite, and, in vlaces, large pieces of galena which, on analysis, showed
4 ounces of silver per ton and no gold.

Calcite veins carrying galena are reported to have been found on claims L. 66
and L. 67, on lots 11 and 12, concession IV, Skead township.

M. E. Wilson, in his report on the Larder Lake area, refers 1o a silver-lead occur-
rence on claim B.G. 229, on the Hearst-McElroy boundary, 4 miles north of Skead
township, owned by the North Canadian Gold Mines, Limited. Several irregular veins
of galena, blende, and chalcopyrite, up to 10 inches in width, occur in Keewatin
greenstone. They all pinch out quickly when followed along the strike.”

(34) Bourke Deposits

Reference
Burrows, A. G., and Hopkins, P. E.: Ont. Bureau of Mines, vol. XXIII, pt. ii, p. 34.

LOCATION

Deposits of galena and sphalerite have been reported from the shores
of Wolf and Twin lakes, in the vicinity of Bourke station on the Temis-
kaming and Northern Ontario railway, Timiskaming district.

DEPOSITS

Burrows and Hopkins report:

“ Narrow calcite veins, carrying small amounts of galena and zine blende, have
been found in the greenstone on the west shore of Wewegimok. To the south of Wolf
lake there are several quartz-calcite veins carrying similar minerals. On claim H.R. 580,
belonging to Mr. Dan Smith, of Sesckinika, one of these veins has been stripped or
trenched for 200 feet. The vein, which is 14 inches wide at one placc on the surface,
carried a high proportion of galena and zinc blende. A shaft has been sunk 50 feet and
several tons of lead-zinc ore have been piled up. The quartz has been deposited along
the walls of the fissure, while the calcite, with most of the sulphides, has filled the
centre.”

(35) Jamieson Claim, Kamiskotia Area

Reference

Finley, F. L.: “ Kamiskotia Gold Area”; Ont. Dept. of Mines, Ann. Rept. vol.
XXXI1V, pt. vi, pp. 62, 63.
LOCATION

A lead-zinc-silver prospect occurs in the southwest corner of Jamieson
township, in Kamiskotia gold area, Cochrane district.

DEPOSIT

The rocks consist of Precambrian, medium-grained diabase intruded
by a small, dyke-like body of quartz porphyry. The ontcrop is traversed
by two nearly parallel shear zones striking north 53 degrees east and 450
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feet apart. The south zone, which has a width of from 2 to 6 feet, con-
sists of interbanded schist and glassy white quartz, sphalerite, and a little
chaleopyrite and pyrite. The north zone contains galena and native silver,
the most promising showing being at the west edge of the outcrop.

“The centre of the shear zone at this point is marked by 12 inches of clay gouge,
which on each side is paralleled by small veins of quartz and calcite, in part cross-
cutting the interbanded sechist. The width of the shear zone at this point is about
8 to 10 feet, and the dip is vertical or nearly so. The veins contain pyrite, chalcopyrite,
sphalerite, galena, and native silver, which, too, have been depostited in the order given
and occur in fractures in the gangue and in blebs and bunches. More or less replace-
ment of the schistose, sericitized diabase by the sulphides has occurred. Some of the
calcite veinlets are barren and show a delicate banding due to the alternation of
coarser and finely crystalline layers.

In a second pit in the porphyry, gouge is absent, and the rock is minutely and
irregularly fractured. The fractures contain chiefly sphalerite and quartz with small
amounts of galena. Two hundred and fifty feet to the northeast, the diabase is silici-
fied across a width of 10 feet and is traversed by quartz and calcite veinlets containing
the same sulphides and a little native silver. The line between the second and third
pits is drift covered and occupies a slight depression. It would be of interest to deter-
mine the character and extent of the mineralization on leaving the porphyry.

The native silver, occurring as minute and very delicate flakes through calcite and
galena, will not withstand the abrasive action in the preparation of polished sections.
It is thought that the silver is primary, since therc is no evidence of secondary enrich-
ment. A specimen of vein matter containing much galena, but as far as observed no
visible silver, gave an assay of 14-44 per cent lead and 32-7 ounces of silver per ton.
The high ratio of silver to lead would indicate that native silver was present. The
specimen was a grab sample higher in sulphides, and particularly galena, than the
average across the whole width of the shear zone.

In the northeast corner of Turnbull township, a shear zone in gabbro contains
quartz and sphalerite, while in Godf{rey township, on claim 8,325, a similar occurrence
in greenstonc has been cut by a trench. All these deposits occur around the north edge
of the granite stock, in concession VI, Godfrey, and are probably genetically connected
with it, or with its underlying extension. Additional prospecting around the contacts
of this intrusive might lead to further discoveries of a similar character.”

(36) Jefferson Lead and Zine Deposit

References

Moore, E. S.: “A Lead and Zinc Deposit in Keewatin Iron Formation”; Trans. of
the Can. Inst. of Min. and Met., part of vol. XXIX (1926). Ont. Dept. of Mines,
Ann. Rept., vol. XXXV, pt. ii, pp. 94-96 (1926).

LOCATION

The property, consisting of a group of twenty-three mining claims
known as the Jefferson claims, is in the townships of Genoa and Marion,
Sudbury mining division, near the north end of Rush (or Sahkatawichtah)
lake. The nearest railroad station is Stackpool, on the Canadian National
railway.

HISTORY

The discovery of lead and zinc was incidental to the diamond drill
exploration of the iron range in which it oceurs. The claims were staked in
October, 1908, with a chain of other claims along the iron range by W. E.
Smith, formerly of Sudbury, Ontario, and now of Smith and Reitz, a law
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firm of Minneapolis, Minnesota. During the drilling operations galena and
sphalerite were found in cores from two holes and a resulting search in the
vicinity led to the discovery of a streak of rock ¢ontaining these minerals
a short distance to the east of the holes. A pit was sunk on this outerop
in 1912 to a depth of 8 feet and at the bottom an attractive showing of
galena was uncovered. Stripping revealed other small exposures of galena
and sphalerite in the iron formation,

In the summer of 1925 Ellis Thomson visited the deposit on behalf of
the Geological Survey. The information for the present report is based
partly on material supplied by Thomson as a result of his examination. In
the latter part of the same season E. S. Moore also studied the deposit in
connexion with work on the iron formation.

The property is controlled by the Jefferson Mining Corporation.

GEOLOGY

The geology of the district is described by E. S. Moore as follows:

“ At this point the rock is all granite, which extends westward to a point near the
north end of Sahkatawichtah (Rush) lake, where it splits around a large area of
Keewatin rocks, which spreads out to the west and southwest. A long iron-range runs
through this Keewatin area for a distance of about 12 miles, from the head of Rush
lake westward beyond the Woman river, and the iron formation is almost continuous
for this distance. The portion of this range lying westward from Rush river has been
described by R. C. Allen (*“Iron Formation of the Woman River Area”, by R. C.
Allen, Ontario Bureau of Mines, 18th Report, 1909), as a number of claims were staked
in that section before the eastern section of the range was staked. The western portion
of the iron range consists chiefly of ferruginous cherts with some pyrite and a little
carbonate, whereas the section extending for about 3 miles eastward from Rush river
consists for the most part of carbonate, pyrite, silica, and a little magnetite. Pyrrho-
tite is rare in this section, but abundant in much of the eastern portion of the range
where pyrite and magnetite are also found in the siliceous iron formation. Carbonate
is present, but much less abundant in the eastern than in the central section of the
range. In claim W.D. 717, galena, sphalerite, and chalcopyrite also occur in the banded
iron formation.

There are several parallel bands of the iron formation in this range, the formation
being interbedded with basic and acid lava flows and minor amounts of sedimentary
rocks. The dip of the beds in most places varies from vertical to 70 degrees southward
and the beds on the south margin of the range consist of quartzite, conglomerate,
felsite-breccia, and rhyolite. On the north side the rocks are chiefly acid and basic
lavas with intrusions of coarser greenstone cutting them and the iron formation to a
lesser extent. This greenstone is well exposed along the north side of the main band
of iron formation, near the west boundary of Genoa township. Tt niay be later than
Keewatin.

Quartz porphyry and feldspar porphyry intrusions cut the iron formation in a
number of places. In one section of the range the iron formation is completely
eliminated for a short distance by one of these intrusions of porphyry with large
phenocrysts of quartz. One dyvke of quartz and feldspar porphyry runs through the
sulphide-bearing portion of the iron formation almost without a break across three
claims. It varies from a few inches to over 4 feet in width and it lies first on the
porth side, then in the centre, and finally on the south side of the iron formation. It
was penetrated in several of the drill-holes, but it is not seen close to the shaft on
the galena deposit.

There are several large dykes of olivine diabase, apparently of Keweenawan age,
cutting transversely across the iron range north and south. They vary from 8 to 90
feet in width and they have not affected the iron formation beyond cutting out
portions of it and faulting it in one place to a distance of 25 feet.”
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DESCRIPTION OF THE DEPOSIT

The lead-zinc deposit occurs mainly in the form of one vein, which cuts
the iron formation at a slight angle. This vein has been traced for about
200 feet. Traces of ore have also been found a few yards to the north of
this main vein in the iron formation proper.

The strike of the vein is 45 degrees and it has a dip of 80 degrees to
the north-northwest. It is from 6 to 12 inches wide at the surface, but
widens at the bottom of the small pit to 34 inches. The wall-rock is
impregnated with ore minerals for a short distance on either side of the
veln, so that the total width of ore-bearing material at the bottom of the
shaft is about 38 inches. The chief metallic minerals are galena, pyrite,
and sphalerite in that order of prevalence, but considerable chalcopyrite,
as well as a little pyrrhotite, 1s also associated with these main minerals.
The gangue is chiefly quartz in granular form, although some little carbon-
ate is also found.

No. 3 drill-hole where the lead-zine ore was firs} discovered showed
the following section between the depths of 225 and 253 feet.

Feet
225 -228% high-grade lead-zine ore
2283-230 rock
230 -237% low-grade lead-zine ore
23712483 high-grade ore
2481-251................. mixed sulphides and rock
2Bl =28 e medium-grade ore

This drill-hole is approximately 350 feet from the small pit and is
located along the general line of strike of the vein as shown by surface
explorations. F¥rom this it would appear that the deposit, if continuous
throughout this distance, is of respectable dimensions. It seems likely, also,
that the length of 400 feet so far revealed by surface and diamond drill
exploration, represents but part of the whole length and that the vein, in
all probability, extends at least an equal distance beyond the drill-hole. An
analysis of the solid sulphide material from the vein, made by Provineial
Assaver, gave: lead 73-46 per cent, zinc 6-01 per cent, silver—none.

Cornering this claim to the northeast is a claim owned by C. R. Scott
of Barrie and staked in 1921. Here a shaft has been sunk to a depth of
40 feet on a 6-foot vein of quartz and graphite material, cutting across a
succession of acid and basic voleanic flows of the Keew4atin zeries. Galena,
sphalerite, chalcopyrite, and pyrite are sparsely scattered through quartz
gangue, low values in gold and silver being obtained from these metallic
constituents. Six shallow trenches in other parts of the claim have served
to explore the surface thoroughly.

ORIGIN

Moore is of the opinion that the vein formation is a result of igneous
activity. The pyrrhotite, chalcopyrite, galena, and sphalerite cannot be
regarded as part of the original iron formation. The close association of
the sulphides with the quartz and feldspar porphyries suggests that they
may have been derived from the same magma. Possibly the porphyries
came from the granite magma. The only other igneous rock on the claims
that might be considered as a possible direct relative of the sulphide ores,
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is the coarser greenstone which lies along the iron formation to the west
of the galena and sphalerite deposit; this is regarded, however, as a less
likely source of the ores than the acid rocks.

COMMERCIAL POSSIBILITIES

As has been already mentioned, the deposit requires further work to
test out its value. The present showings, however, seem to warrant further
expenditures.

(37) Ruel Zinc Prospect, Marshay Township

Reference
Uglow, W, L.: Ont. Bureau of Mines, vol. XXV, pt. ii, pp. 9-10 (1916).

“ LOCATION

This property is situated 4 miles southwest of Felix, on the Canadian National
railway, about 56 miles by rail north of Sudbury, and about & miles south of Ruel
Station. A bush trail leads from Felix to the property.

OCCURRENCE AND NATURE OF THE ORE

The country rock is a massive greenstone or altered gabbro, associated with a
lean, greenish, carbonate phase of the iron formation. The latter strikes about easi
and west. The ore is a fine-grained intimate mixture of galens and sphalerite, occur-
ring in at least two zones parallel to the strike of the country rock. Pyrrhotite occurs
in places, as well as pyrite and traces of chaleopyrite. The ore minerals seem to be
of the nature of an Impregnation in the greenstone and the iron formation. The
galena occurs generally in very narrow, vein-like stringers cutting through the blende.
The ore is not usually clean, but contains bunches of barren rock scattered through it.
It is reported that pyrrhotite was the original discovery, and that on sinking, zine
blende was encountered. The bottom of the shaft is reported to be in high-grade
sphalerite.

EXTENT AND DEVELOPMENT

A shaft reported to be 60 feet deep, but full of water at the time of the writer’s
(W. L. Uglow) examination, and six surface trenches, constitute the {otal development
on the property. Traces of the ore may be seen in a general sast-west direction across
three claims, but continuous development has not proved more than 250 feet of ore
deposit.”

(38) Vacheresse Lead-Zine Claims

Reference
Gledhill, T. L.: Ont. Dept. of Mines, vol. XXXV, pt. ii, p. 51 (1926).

LOCATION

The property is in the west-central part of township 23, range X,
district of Algoma, 8 miles northeast of Searchmont station on the Algoma
Central railway. It can be reached by automobile fron either Searchmont
or Sault Ste. Marie. The property is about one-quarter mile south of
Goulais river. The discovery was made and staked by F. Vacheresse of
Sault Ste. Marie in the spring of 1926.
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GEOLOGY

R. C. Emmons examined the deposit in 1926 and supplied notes on the
geology. A basic dyke of diabasic composition and texiure cuts granite of
probable pre-Huronian age. The dyke is approximately 10 chains wide at
the workings, and extends north to Goulais river. Considerable shearing
within the dyke has resulted in extensive chloritization. The trend of both
the dyke and the shearing is about north 30 degrees west.

DEPOSIT

The deposit is a vein that lies within the dyke along the zone of shear-
ing. The width of the vein is about 6 feet. The vein was stripped for 125
feet and is said to be traced by pits and trenches for 1,680 feet. The ore
minerals consist of dark sphalerite, galena, chalcopyrite, and pyrite in a
gangue of quartz, siderite, and chlorite. Sphalerite is the most abundant
ore mineral.

A sample taken across 5 feet at the place of discovery assayed 12 per
cent zinc. A sample taken across a rich streak 2 feet wide gave: zine, 20
per cent; lead, 3-5 per cent; silver, 40 ounces; gold, none. Four channel
samples, at what appeared to be average points in the vein, gave, across
6 feet: from 2 to 4 per cent zinc, together with smaller amounts of lead,
and from 1 to 3 ounces of silver with no gold.

A later discovery of galena has been made by Angus Bussineau, in
township 3 H, Mississagi forest reserve, 12 or 13 miles east of the zinc-
lead find in township 23. An assay of a sample said to have come from
the claim was made by Mr. McNeill, Provineial Assayer, and is as follows:
silver, 127-2 ounces per ton; lead, 42-47 per cent.

(39) YVictoria Mine

References

Geol. Surv,, Canada, Ann. Repts.: 1876-77, pp. 211, 480; 1877-78, pt. G, p. 51; vol. III,
pt. H, p. 13; vol. X, pt. S, p. 121; vol. XV, pt. S, p. 248.

Ont. Bureau of Mines, Rept. Roy. Com., 1890, pp. 29, 30, 147. Ann. Repts., vols.:
VIII, p. 123; IX, pt. i, p. 198; XIX, p. 9; XXIV, p. 238; XXV, pt. ii, pp. 13, 14;
(Dept.) XXXV, pt. ii, p. 45.

LOCATION

The Victoria mine is near the north boundary of section 26, Duncan
township, immediately north of Sandy lake and about 8 miles north of
the Canadian Pacific Railway line running to Sault Ste. Marie. It is
reached from Garden River by a road about 10 miles long.

GEOLOGY

The following notes on the deposit and its geology have been supplied
by R. C. Emmons who visited the property in 1926.

The main country rock of the district is granite of probable pre-
Huronian age. It is commonly red, coarse grained, and consists of red
feldspar and quartz, with usually minor amounts of hornblende and mica.
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Variations in texture are to a fine-grained, almost apiitic rock, and to a
very coarse, pegmatoid granite. Dykes of pegmatite, aplite, and lampro-
phyre are not uncommon locally. Where sheared, the granite has a crushed
appearance, with grains of quartz and feldspar in a chloritized matrix. The
sheared granite is dark and occurs along a surface depression.

Older rocks included in the granite consist of coarse hornblendite and
diabasic greenstone. Dykes of dioritic composition and commonly of dia-
basic texture, cut the granite in a direction slightly west of north. Some
of these dykes are sheared in a direction parallel to their trend; others are
quite fresh and massive. The Vietoria and the Cascade deposits lie
between two of these dykes.

DEPOSIT

The deposit consists of mineralization along a shear zone. A mass
of chlorite schist, approximately 40 feet wide and sharply bounded by
granite on both sides, lies in the shear zone. A few augen of less altered
material in the green schist indicate that the schist is formed from a dioritic
igneous rock. Sulphides are disseminated through the schist and are present
In quartz veins in the schist. Most of the veins are parallel to the planes
of schistosity, but many cut across the foliation. The sulphides include
argentiferous galena, sphalerite, pyrite, and chalcopyrite. Calcite and a
small amount of specularite also occur with the quartz.

ORIGIN

Into a country rock of granite containing many large, metamorphosed
inclusions and a few, fine-grained lamprophyre dykes, there were intruded
dykes of a diabasic nature. This dyke intrusion wus preceded, accom-
panied, and followed by extensive fracturing and local shearing of the
country rock, some of the fractures being quite persistent. Solutions,
thought to be genetically related to the diabase dyke intrusives, advanced
along certain of these fractures and, where conditions were favourable,
deposited their mineral content.

DEVELOPMENT

The main shaft was sunk to a depth of 410 feet and drifts were driven
along the ore zone at intervals of about 50 feet. A second shaft 100 feet
deep was sunk in granite 200 feet south of the main shaft near a granite
schist contact. The work was commenced in 1875 and shipments were
made from 1878 to 1880, but no record of the production is available. A
small amount of work was done during the winter of 1924-25.

(40) Cascade Mine
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“The Cascade mine is situated in Jarvis township about half a mile directly north
of the Victoria mine. The country rock here is a granite carrying occasional green-
stone schist inclusions. The showing oceurs in one of these inclusions about 10 feet in
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width, outeropping in the valley of Weashkog creek. The narrow schist belt follows a
line of strong disturbance; the schists and to some extent the bordering granite have
been crushed and in places brecciated. The crushed schists carry some sphalerite,
argentiferous galena, and copper and iron pyrites in disseminated grains, but the show-
ing is not an impressive one. A shaft was sunk near the northern tip of the schist
inclusion and some drifting done. The search for a commercial cre-body proved unsuc-
cessful, and a mill put up somewhat prematurely is now dismantled.”’?

(41) Thunder Bay Silver-Lead-Zinc Region
By T. L. Tanton
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LOCATION

The Thunder Bay silver-lead-zine region in Thunder Bay district,
Ontario, embraces an area on the north shore of lake Superior 150 miles
long and 25 miles wide extending from the International Boundary along
Pigeon river northeasterly to the vicinity of Nipigon.

HISTORY

The first mining locations in this region were talken up in 1846. Several
parecels of land, each embracing 10 square miles, were located in that year.
A period of intensive prospecting followed the discovery of rich silver ore
at Thunder Bay mine in 1866 and before the end of 1868 numerous veins
of the silver-bearing type were found close to the north shore of lake
Superior east of Fort William, including Silver Islet vein, the richest of all
the known deposits. The latter was found in the course of a geological
examination of a mining location that had been taken up twenty-two years
previously. Between 1882 and 1891 the silver-bearing area was explored
and developed west of Fort William to the vieinity of the International
Boundary. The more important mines in this part of the region are in
two groups, one of which is at Silver mountain and the other in the vicinity
of Rabbit mountain. Beaver mine, one of the latter group, was the greatest
individual producer west of Fort William. Since 1892, nearly all the
numerous mines in the region have lain idle, but from time to time a
re-examination or further development of known veins has resulted in
additional production from certain mines. The largest production since

1McConnell, R. G.: Ont. Dept. of Mines, vol. XXXV, pt. II, p. 45 (1926).
96752—13
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1892 has come from West End Silver Mountain mine. The most recent
production of silver ore was from Silver Islet mine in 1922.

Ever since the commencement of mining activity in this region it has
been known that local concentrations of lead, zine, and copper ores oceur
in the veins of the silver-bearing type and that these concentrations are
more widely and uniformly distributed through individual veins than the
silver ore. Lead ore was produced from Enterprise mine, McTavish town-
ship, in 1872. More recently and particularly since 1926 several veins in
the region northeast of Thunder bay have been developed in the hope of
proving the existence of lead and zinc ore-bodies of commercial value.

The veins on Jarvis and McKellar islands in Thunder bay have been
mined for barite.

Three mines were in operation in the region in 1927, Neepatyre and
West End Silver Mountain mines and a property on Whitefish river west
of Strange township. At each of these, pebble dash for stucco work was
produced from vein material consisting chiefly of coarsely crystalline
calcite.

GEOLOGY

The region in which the veins occur is underlain by a complex of
ancient schistose volcanic and sedimentary rocks and intrusive granite
and granite-gneiss classified as Early Precambrian. Lying unconform-
ably above is a group of nearly flat-lying strata in which three series
are recognized; Animikie, Sibley, and Osler. Each series is made up of
a basal conglomerate and a peculiar assemblage of lavas, tuffs (or frag-
mental lava of local derivation), chemical precipitates, and clastic rocks.
All of the above-mentioned rocks have been intruded by diabase dykes;
and, in the flat-lying strata there are also extensive diabase sills up to 250
feet thick. These intrusives and the strata younger than the Early Pre-
cambrian are classified as Late Precambrian.

Subsequent to the intrusion of the diabase a great number of nearly
vertical faults and fissures were developed whose positions and trends
bear a relation to those of the dykes and inclined sills, there being a con-
siderable number parallel and a smaller number at right angles to the
trends of these intrusive masses. These fissures were cemented by vein

material. -
DEPOSITS

The fissure fillings are of the following types: simple veins, vein
stockworks, and vein material occurring as cement around brecciated
fragments of country rock along shatter zones. No replacement deposits
have been observed. Variations between simple veins and breccia
cement may occur in a single deposit between short distances, these
changes being due largely to the physical properties of the enclosing
rock and, to some extent, to the amount of deformation that took place
when the fissuring occurred. The veins range in width from a fraction
of an inch up to 70 feet; the majority of the productive veins have maxi-
mum widths of 20 feet or less and they pinch and swell when traced
through distances of a few yards.

Throughout the region the veins characteristically consist of calcite,
barite, fluorite, white and amethystine quartz, and, when mineralized,
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carry galena, zinc blende, chalcopyrite, and pyrite in varying propor-
tions, and, in certain localities, silver ores, small amounts of gold, and
minerals containing cobalt, nickel, arsenie, antimony, bismuth, and mer-
cury. Platinum is said to have been found by assaying vein material
rich in chalcopyrite from the Detroit-Algoma mine at Pearl.

All these minerals occur as primary deposits. The parts of the
mineralized veins that carry galena, zinc blende, and chalcopyrite are
commonly found to have been deposited early in the process of cementa-
tion; where veins show zonal banding these minerals are commonly con-
centrated near the walls; and where veins are found cutting one another
in stockworks, these minerals are notably more abundant in earlier
formed material. Amethyst and barite are commonly found to have been
deposited somewhat later than the other primary minerals with which
they are associated. The rich concentrations of silver ore at all mines
other than Silver Islet are chiefly of secondary origin; silver and argentite
oceur in wire and leaf form in vugs and along the cleavage cracks of
primary minerals and in the wall-rock; the secondary concentrations are
irregularly distributed through the veins in pockets with maximum dimen-
sions seldom exceeding 20 feet, spaced at intervals varying from a few
feet to hundreds of feet, and localized vertically within 200 feet of the
present surface,

Silver Islet vein differs from all other known veins in the region in
that more silver oceurs in the primary vein deposit than in the secondary.
In the primary deposit silver and argentite are microscopically inter-
grown with various minute, branchiate assemblages of galena, zinc blende,
niccolite, cobaltite, smaltite, domeykite, chalcopyrite, and tetrahedrite;
these assemblages are disseminated through a gangue of pink -calcite
which contains magnesium and manganese, quartz, and, locally, barite.
A secondary deposit of silver in wire form occurs along with white cal-
cite and minor amounts of galena, zinc blende, marcasite, and pyrolusite
in vug fillings. The alteration produets, cerargyrite, erythrite, and anna-
bergite, oceur in the upper part of this mine. Inflammable gas and saline
waters were encountered in Silver Islet mine.

The primary deposits in the mineralized veins are believed to have
been brought in by waters emanating from a magma from which came,
prior to the time of vein formation, the extensive diabase intrusives of
the region. The veins are associated in time and place with the diabase
intrusives, but the latter, as now exposed, had consolidated and were
affected by faulting prior to the time of vein deposition. Zinc blende and
galena, the most widely distributed and evenly disseminated metallic
minerals in the veins, are for the most part of primary origin. The
majority of the silver concentrations have resulted from the solution of
primary silver minerals in the upper parts of veins by circulating under-
ground waters and the redeposition of silver minerals in cavities and
crevices lower down in the veins where chemical and physical conditions
suitable for precipitation were encountered. There is no one rock for-
mation in the district specially favourable for mineral concentrations,
rich ores have been found loeally in all of the various rock types that
oceur.

96752—13}
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DEVELOPMENT

Development work has been done on at least one hundred and sev-
enty-five veins distributed throughout the region. All of these carry
metallic minerals locally. The production from the silver mines has been
recorded as follows:

Value of ore

Mine? produced

Silver Islet. ..o i $3,250, 000
Silver Mountain. ... .. ..o i e 500,000
Beaver.................. .... 550,000
Badger and Porcupine. ... R e 300, 000
Rabbit Mountain. .. ... P e e 50,000
Thunder Bay.. ... s 20, 000
Shunigh. .. 50,000
BAand Beck.. ... e 10,000
Jarvis Mining Company . ... ... ...ueiuiiunt et 40,000
$4,770,000

Subsequent to the date of the report containing the above statement,
$10,000 worth of ore was produced from Silver Islet mine in 1922. Since
that date there has been no production of silver ore.

Veins were being developed in 1927 as lead-zine prospects at the
following localities: at Silver lake near Loon; at Pike lake near Pearl
station, Canadian Pacific railway; mining lots A, B, and C, McTavish
township; a group of claims, held by E. Nurmela, east of Ancliff station,
in lots 3, 4, 5, and 7, McTavish township; properties in Dorion township
locally known as Ogema, Dorion, and Malotte mines, and on recently dis-
covered veins on lots adjoining or lying between thesc properties; in an
unsubdivided area lying less than 3 miles north of Dorion township and
west of Wolf lake; in Nipigon township southwest of Nipigon village; and
in the vicinity of Ozone station on the Canadian Pacific railway.

ECONOMIC POSSIBILITIES

Available information indicates that the known deposits of silver ore
of commercial value have been mined out to the limits of safety. It is
possible that further discoveries of rich silver ore may yet be made; this
inference is warranted by the fact that many of the known veins of the
silver-bearing type have not been thoroughly explored and by the fact
that many drift-covered faults, similar to those in which the mineralized
veins occur, can be identified, many of these are in notches on the high-
lands of the region. Past experience indicates that search for rich silver
ore should be confined to upper parts of veins within 200 feet of the
present, surface.

The known deposits of lead and zine minerals in the region are numer-
ous and widely distributed, none of the mineralized veins is entirely free
of these minerals. No profitable lead-zinc mines have, as yet, been
developed on any of the veins. It is possible that bodies of well-mineralized
lead and zinc-bearing vein material may be found that are larger than
are yet known, in which case mines may be established on single veins.
It is possible that mining for the recovery of gangue, such as is now being
carried on at Neepatyre mine, will warrant the expense of hand cobbing lead
and zinc ore as a by-product which can be shipped periodically.

10nt. Bureau of Mines, vol. XIX, pt. 2, p. 208 (1913).
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In the dumps of the abandoned silver mines and of the prospects which
have been, or are being, developed, there are portions of vein material rich
in lead and zinc. At present it is not known that any single property has
ore of quality and quantity sufficient to warrant the installation of a con-
centrator and reduction plant. It is possible that if a customs concentrator
and smelter were in the region a recovery might be made by the individual
property owners by selecting for treatment rich ore whick has resulted from
their operations. A very considerable aggregate tonnage of rich lead and
zinc ore could be produced from the numerous small and widely distributed
deposits in the region.

There are several veins in various parts of the region that are similar
in general character to those which are now being worked for pebble dash
for stucco work.

Concentrations of barite of possible economic value are known on
Jarvis and McKellar islands and elsewhere.

In the report on the geology of Thunder Bay region, the following
deposits are described:

North Lake area: veins along three faults.

Bishop Lake area: seven faults cemented with vein material,

Little Gull Lake area: Silver Fox; Mink; Silver Glance; Geroux vein; La Plante’s
vein; R 432; 124 X; 32 X.

Arrow Lake area: K 155; 18 XL; R 277; 11 T; W 279; 143 X; R 301.

Whitefish Lake area: R 119; R 208; Medicine Bluff; Scripture’s vein; Caldwells’
vein; R 345; 173 T (including Queen mine); T.B. 3027; Wolverine mine; Arrow
River and Whitefish Lake Mining Companies; R 192; Y 5; T.B. 6588; Y 2; 17 &
and R 190; Star mine; Y 4; Sunset Lake vein.

Silver Mountain area: Augusta mine; Silver Mountain mines; Crown Point mine;
R 64; Silver Hill; R 70; R 79; R 135 (Woodside’s vein) ; R 115 (Tchiatin’s vein);
R 111; R 110; Palisades mine; R 98.

Marks township: Echo lake; lot 4, concession VI.

O’Connor township: lot 11, concession III, 143 T; lot 9, concession I; Royal vein,
Empress mine.

Rabbit Mountain group: O’Connor, Paipoonge, Gillies, and Scoble townships, Peerless
vein, Porcupine mine; 200 T; Badger minc; Climax mine; West Beaver mine;
Silver Creck mine; Beaver mine; Beaver Junior; Elgin vein; Rothwell mine;
concession D, lot 3, Paipoonge township; lot 2, concession D, Paipoonge; lot 1,
concession D, Paipoonge; 151 T; lot 6, concession C, Paipoonge; Victoria mine;
lot 11, concession C, Paipoonge; 146 T; R 48; Rabbit Mountain mine; Rabbit
Mountain Junior (57 T); Big Bear vein; Federal mine (Copelands’ vein);
Parson’s mine.

Pearson township: Henrietta mine; Hidden Treasure mine; Woodbeck vein.

Veins near Kakabeka Falls: Stephen lake; D 4, Oliver township; Twist lake.

Oliver township: concession I, lot 11; concession I, lot 7; concession II, lot 6; conces-
sion II, lot 5; concession IV, lots 6 and 7; concession V, lot 1.

Paipoonge township: lots 4 and 5; Algoma mine.

Neebing township: Neepatyre mine; Eastern extension Neepatyre vein; lot 20, con-
cession III; lot 17, concession IV; lot 17, concession V.

Meclntyre township: lot 47; C; D; lots 1 and 2; southwest corner lot 54; lot G,
North Shore vein; Mitchell vein; Emmon’s mine; Dawson mine; Osmun mine,
lot 53.

Port Arthur group: lot 51, McIntyre. township; Singleton mine; Shuniah mine;
Current River veins; Thunder Bay mine; lot 6, Macgregor township.

North Shore Thunder Bay group: Beck or Silver Harbour mine; Algoma mine;
Cornish mine; Three A mine; lot 1 A, Macgregor township; lot 10, 10 Z; Buck
island; Palette island; Lambert island; Perry point; lot 13, Knobel point;
Caribou island; Blende lake.

Loon Lake group: Oklend veins; Silver Lake veins.
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Pearl group: Detroit-Algoma mine; Johnston veins; Lawrence vein; Davis veins;
Barr vein; Enterprise mine; mining lots A and B, McTavish township.

Ancliff group: veins east of Ancliff; Granite islet, Black bay.

Dorion group: Ogema mine; T.B. 6795; (Goodmorning Lake vein; Lindburg vein;
T.B. 6006; concession VII, lots 4, 5, and 6, Dorion township; Johnson vein, lot 11,
concession VI, Dorion township; Anderson-Bingham veins; Lebel vein; Dorion
Lead and Zine Mines, Ltd.; Thunder Bay Lead and Zine Mining Company;
concession VI, lot 4, Stirling township.

Nipigon township: concession III, lot 9.

Ozone group: T.B. 6038; T.B. 458%; T.B. 3745; T.B. 4737; T.B. 4533.

Group east of Silver Islet: Harrison’s and St. Ignace locations, St. Ignace island;
Nipigon Strait veins; Fluor island; Edward Island mine; Porphyry island.

Silver Islet.

Group west of Silver Islet: Angus islands; MecKellar island; Pie island; Thompson
island; Spar island; Jarvis 1sland; Victoria island and McKellar point; Stewart’s
location near Pigeon river; Pine bay: Big Trout bay; Cloud lake; lot 5, con-
cession II, Crooks township; Caldwell 1sland; Mink island; Sturgeon bay (XK 13);
K 17; Prince’s mine; Loch Lomond; Loch Lomond tunnel.

(42) Black River

Reference
Logan, W. E.: “ Geology of Canada, 1863 ”, pp. 689-690.

LOCATION

North shore of lake Superior.

DEPOSIT
Logan reports:

“ At a mining location at the mouth of Black river, to the north of the slate
islands, the Laurentian rocks are seen near the contact with the Huronian schists.
Here a vein of quartz occurs in the granitie gneiss. It runs nearly east and west, with
a breadth of from 13 to 5 feet, and holds galena and iron pyrites. The latter is more
abundant near the shore: but about 20 rods beyond, in the hill, the galena predominates.
According to Prof. Hadlcy, this ore is extremely rich in silver; the lead reduced from:
it containing 2 to 3 per cent of the precious metal. This galena, according to the same
authority, contains a trace of selenium.”

(43) Zenith Zinc Mine, Rossport
By T. L. Tanton
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LOCATION

The Zenith mine on mining location 30 T, which is a square measuring
half a mile on each side, lies in an unsubdivided portion of Thunder Bay
district, 13 miles north of the Canadian Pacific rallway at a point about 5
miles east of Rossport on the north shore of lake Superior. During the
period of the mine’s activity it was connected with the railway by a winter
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road which crossed twelve small lakes, the terminus being at Zine siding,
14 miles west of Winston flag station. The road has become obstructed by
fallen trees and forest growth in the period of disuse since 1901.

HISTORY

The mine is owned by the Grand Calumet Mining Company, Limited,
of Ottawa.

The existence of the zinc ore was known as early as 1882, but owing
to its inaccessibility was not worked until the winter of 1898-99. Opera-
tions were then carried on discontinuously until 1901, since which time
the mine has been idle. The total amount of ore shipped was 1,065 short
tons, the average zine content of this material is said to have been 45 per
cent. The cost of transporting the ore from the mine to the railway, 13
miles distant, is said to have been $2 per ton.

GEOLOGY

The country between Zenith mine and the Canadian Pacific railway
is characterized by an irregular succession of great rocky hills and ridges
between which are lakes, swamps, and sand-plains. The hills, though show-
ing from a distance the mammilated outline which is common throughout
this glaciated region, are very rugged in detail, and cliffs and abrupt
irregularities of slope commonly occur. The local relief near the railway
is approximately 800 feet; in the vicinity of Zenith mine it is about 150
feet; the small lake near Zenith mine is 1,000 feet higher than lake Superior
according to an aneroid measurement. With the marked decrease in the
local relief which is to be observed in ascending toward the north there is a
corresponding increase in the proportion of drift-covered areas as compared
with the rocky outerops; and in the immediate vicinity of Zenith mine there
are extensive concealed areas immediately surrounding the rock ridge in
which the zinc ore was found. The ridge at Zenith mine consists of diorite.
A great number of slightly different phases of this rock occur within the
well-exposed area which is some 800 feet long and less than 300 feet wide.
The most abundantly developed phase is a medium-grained, greenish grey
rock consisting of about equal parts of hornblende and plagioclase
with magnetite as the chief accessory mineral. Textural variations occur
between phases having crystals 1 em. long and fine-grained phases with
crystals averaging 2 mm. in length. Gradational variations also oceur
between phases relatively rich in hornblende, and others relatively rich
in feldspathic constituents. In the tunnel a small seam of pink syenite
with indefinite margins traverses the dioritic rock. The rock is not
schistose as a whole and no gneissoid structure is visible. The diorite body
lies in an area in which highly altered basic lavas and their schistose
equivalents are the predominant rocks and this assemblage is intruded by
a great batholith of granite which approaches, on the south and west, to
within 14 miles of Zenith mine. The pre-batholithic complex has been
assigned to the Keewatin, it extends for many miles north and east of
Zenith mine. Diorite similar to that in which the zine ore occurs, can be
traced in discontinuous outcrops southerly from Zenith mine to within a
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short distance of the granite contact where it is cut by pegmatite dykes.
It appears to merge into a diorite which differs from it only in that the
hornblende cleavage surfaces yield more brilliant reflections, the feldspathic
constituents are whiter, and there is locally a gneissoid structure due to
alternate bands of phases differing slightly in the proportions of their
mineral constituents. The gneissoid diorite in turn passes gradationally
within a fraction of a mile into banded hornblende gneiss such as commonly
occurs at granite-Keewatin boundaries and which has been interpreted as
a product of the assimilation of the ancient basic rocks in the granitic
batholith. Pegmatite dykes occur at irregular intervals through the horn-
blende gneiss. In certain outcrops of the diorite between 1 mile and 13
miles south of Zenith mine there are platy masses of hornblende schist
within the massive, coarser-textured rock.

DESCRIPTION OF DEPOSTT, DEVELOPMENT, ETC.

The development work on the property consisted of stripping and test
pitting and the construction of shafts, open-cuts, and a tunnel. On the
southern slope of the rocky ridge along the north shore of a small lake,
the prinecipal excavations are disposed as follows: shaft No. 1, 35 feet
deep; 100 feet west of this, a tunnel 75 feet long including 18 feet of open-
cut at the mouth, driven northerly into the hill, its direction changing %o
northeast in the final 20 feet; about 30 feet north of, and 40 feet above,
the mouth of the tunnel is an open stope, on the brow of the ridge, with
walls having a maximum height of 10 feet; about 100 feet west of the open
stope, i1s shaft No. 3, 12 feet deep; and 400 feet westerly from this, over
the crest of the ridge, is shaft No. 2, 40 feet deep.

Shaft No. 2 was sunk in a mass of black, crystalline sphalerite bearing
a small amount of disseminated chalcopyrite. This solid sulphide material
forms approximately one-third of a sphalerite-rich segregation in the
diorite. The segregation is of lenticular shape, measuring 40 feet in an
easterly direction and having a width of 12 feet. The surrounding diorite
is coarse to medium-grained, massive, and with no indication of shearing
or foliation of any kind. The solid sulphide ore may be traced through a
series of gradational changes into diorite in which sphalerite crystals ars
disseminated in the same manner as the hornblende crystals. Very small
amounts of pyrite, chaleopyrite, and pyrrhotite are disseminated irregularly
through the zinc-bearing diorite. There are no definite boundaries between
the zinc-bearing diorite and the surrounding rock, but the limits of the
richly mineralized lens can be identified within a few feet, or occasionally
inches, by the more or less abrupt, though gradational, change in the
sphalerite content; within the lens the zinc-bearing diorite carries amounts
of sphalerite that vary from place to place, but on the average, are approxi-
mately equal to one-half of the volume of the rock; just beyond the margins
of the lens the sphalerite crystals are sparsely scattered through the diorite
and disappear a few feet from the lens. With the exception of sphalerite,
no mineral foreign to the country rock has been noted in the zine-rich
segregations. In the open stope at the brow of the cliff, a coarse-grained
mass of sphalerite was mined and it is believed to have been a segrega-
tion similar to one just described. It was lenticular with its longer axis
trending north and south.
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At the other working, however, along the southern face of the slope
and at a lower elevation, the sphalerite segregations are not in compact
lenses or pockets, but have very irregular boundaries with tongue-like
projections in various directions. Where these projections are distinet and
traceable for several feet, they have the appearance of veins in that their
walls are sharply defined, the country rock contains no disseminated
sphalerite, and the vein-like material consists almost entirely of sphalerite
with minor amounts of chalcopyrite and pyrrhotite. The sphalerite main-
tains its black, massive, crystalline character throughout. In the tunnel
the various sphalerite tongues appear to form the matrix of a brecciated
mass of the country rock which here consists of diorite and chlorite schist;
the schistosity and slickensides trending in a great variety of directiong
conforming to the boundaries of the blocks. In the open-cut an irregular-
shaped ore-body, locally as much as 4 and 5 feet wide, was stoped up to
15 feet to the surface. In the tunnel 12 feet from the entrance, a band of
solid sphalerite a foot wide runs down into the floor, and at 30 feet beyond
this a tongue-like mass can be traced for 10 feet. It has a maximum width
of 15 inches in its upper part and pinches out at the base. These ore-
bodies represent the wider parts of the sphalerite matrix cementing the
brecciated country rock, and very numerous, irregularly disposed, small
seams occur between and beyond them.

ORIGIN

The genesis of the ore is intimately related to that of the diorite in
which it occurs. The origin of this rock is problematical. It is possible
that it is an intrusive, or it may have resulted from the partial fusion and
recrystallization of Keewatin lavas. Heat and material contributions may
have been supplied from the granitic magma which may reasonably be
inferred to have existed under this area. The zinc blende bodies appear
to have formed as magmatic segregations. In those occurrences where the
massive sphalerite cements brecciated blocks of diorite with sheared
margins, it is inferred that dislocation extended to a body of still fluid
sphalerite segregation.

COMMERCIAL POSSIBILITIES

Small stock piles of sorted and unsorted zinc ore were observed near
various workings in 1920. It was estimated that these would make up
about 150 tons of rich zinc ore.

The irregularity of size and distribution which characterizes the ore-
bodies renders it difficult to estimate the probable tonnage that remains
in place. The present known showings would not appear to warrant further
mining operations in themselves, but it is possible that further large segre-
gations might be found by exploring, by diamond drilling, in the vicinity
of small showings between and beyond the previously mined segregations.

A small pocket of sphalerite ore is reported to occur on the Parker
claim on the east side of Birch lake. This is said to be similar, in its
geological relationship, to the occurrence at Zenith mine.
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(44) Gesic Zinc Mine
By T. L. Tanton

References
Geol. Surv., Canada, Ann. Rept., vol. XV, pt. S, p. 248.
Ont. Bureau of Mines, vol. IX, p. 87; vol. XXV, pt. ii, p. 9.
LOCATION

The Gesic zinc mine, on mining location E.S. 79, lies 1 mile and 30
chains south of the Zenith mine. The property embraces ten locations,
aggregating 400 acres, and lying east, west, and north of E.8. 79.

HISTORY

In 1900 the owners were W. A. Johnston, C. Palmer, and J. Hare of
Toronto. Development work was in progress in 1900. No production of
ore has been reported; the property has lain idle since 1901.

GEOLOGY

The rocks on the property are a complex of hornblende schists intruded
by granite dykes, intimately intermingled with gneissose dioritic rocks and
amphibolites. The contact between the great granite batholith of this
region and the greenstone assemblage lies about 10 chains south of the
mineralized shear zone and trends east and west.

DEPOSIT

The deposit is a shear zone mineralized with sphalerite. It is said
to be traceable over several locations with a strike of east and west. The
writer saw no ore in place when examining the property in 1920.

DEVELOPMENT

A shaft inelined 50 degrees or 60 degrees north, was sunk to a depth
of at least 23 feet on the so-called vein. It is reported that zinc blende
in promising quantities was encountered at depth.

(1) McKinnon Vein, Steeprock Lake

Reference
Uglow, W. L.: Ont. Bureau of Mines, vol. XXV, pt. i1, pp. 11-12 (1916).

“ LOCATION

The deposit is loecated about 10 miles northeast of Atikokan station on the Port
Arthur-Winnipeg line of the Canadian National railway.

GEOLOGY

The vein lies within the Archean complex, close to the contact of greenstone schists
and intrusive granite. No sedimentary rocks are known in the immediate vicinity. A
dyke of diabase scems to form one wall of the deposit.

NATURE OF THE ORE MINERALS

These consist chiefly of argentiferous galena and zine blende, with pyrite and minor
amounts of chaleopyrite.
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NATURE OF THE GANGUE
The ore minerals are associated with a gangue of white sugary quartz.

OCCURRENCE OF THE ORE MINFRALS

The deposit is a quartz vein about 10 to 15 feet in width and stripped at the time
of examination for a length of about 100 feet. The metallic minerals occur dissemin-
ated throughout the vein in rather fine grains and in places quite abundantly.”

(2) Red Lake

Reference

Bruce, E. L., and Hawley, J. E.: Ann. Rept. Ont. Dept. of Mines, vol. XXXVI, pt. iii,
p. 55 (1927).
LOCATION

On the west shore of East bay, Red lake, Patricia portion of Kenora.
district, north of the mouth of the bay.
DEPOSIT

The deposit is a quartz vein traversing greenstone.

“The vein containing silver-bearing galena discovered in July, 1922, is close to the
western shore of East bay, half a mile north of the narrows. The vein is lenticular,
strike north 35 degrees east vertical. At the widest point seen it has a width of 18
inches, from which maximum width it tapers to a stringer each way in a distance of 15
to 20 feet. Somewhat north of the widest part, approximately one-half of the vein
material is galena. The length of the part carrying this proportion is only a couple of
feet and the width is one foot. Throughout most of the vein less than one-quarter of
the total mineral content is galena. Samples were chipped across the vein at three
places and assayed at the Provincial Assay Office with the following results:

Ju— Silver Lead

Oz. per ton Per cent,

3-0 2-51
141 8-75
1-4 1-22

Assayer, W. K. McNeill,

Sample No. 1 was taken towards the north end of the lens, width sampled 1 foot.

Sample No. 2, 2 feet south of No. 1 at part of vein carrying greatest proportion of
galena, width sampled 1 foot.

Sample No. 3, widest part of the vein exposed, width sampled 18 inches.

It is evident from the assays that the silver bears a fairly constant ratio to the
percentage of lead present and hence is no doubt directly associated with the galena,
and not in the form of native silver.

It is probable that this occurrence belongs to the same period of mineralization
as the gold-bearing quartz veins and that the granite boss immediately east of it
may be the parent rock. The greater proportion of galena in the vein can be explained
by the smaller size of the exposed granite mass; that is, the boss has been truncated
nearer its apex, hence the galena-bearing vein probably is at a higher level and farther
from tlgga mineral-introducing granite than are those quartz veins of lower galena
contact.

Galena and sphalerite oceur in small quantities on other claims in Red
Lake region. On the Howey gold mines and MclIntyre-Porcupine mines,
galena and sphalerite are present in small amounts in the quartz veins.
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Lead telluride has also been reported. On claim KRIL 1517, sphalerite of a
deep purplish colour is found scattered through a fracture zone, a lens 2
feet long with a maximum width of 2 inches occurring at one place.

Other Occurrences in Ontario

The following is a list of occurrences recorded in the literature, which
are of no commercial importance as a source of either lead or zinc but
which show how widely spread the sulphides of zine and lead are to be
found.
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MANITOBA AND SASKATCHEWAN
(1) Flin Flon
(See Figures 28, 29, 30)

References

Alcock, F. J.: “Flin Flon Map-area, Manitoba and Saskatchewan”; Geol. Surv,,
Canada, Sum. Rept. 1922, pt. C.

Bruce, E. L.: “Amisk-Athapapuskow Lake District”; Geol. Surv., Canada, Memoir 105.

Wallace, R.C.: “The Flin Flon Ore Body ”; Bull. Can. lnst. Min. and Met., Feb., 1921,
“Copper, Zine, and Gold Mineralization in Manitoba”; Bull. Can. Inst. Min. and
Met., Feb., 1928.

LOCATION

The Flin Flon ore-body is on the boundary between the provinces of
Manitoba and Saskatchewan, most of it lying in Manitoba. In 1928 a
railway from the town of The Pas was completed to the property, a distance
of about 85 miles.

HISTORY

The Flin Flon ore-body was staked in the summer of 1915 by the
Creighton-Mosher group of prospectors. Some trenching was done on the
iron-stained outerops and in the autumn the claims were recorded. Other
prospectors were attracted to the area by the news of the discovery and it
was not long before the whole neighbourhood was staked.

Diamond drilling was commenced in March, 1916, by New York and
Boston interests, and in four months, 6,000 feet were drilled. Then, failing
to come to an agreement with the owners, work ceased. The next year
certain Toronto interests agreed with the owners to continue drilling, and
carried on until July, 1918. The total footage drilled was 25,664 feet; the
number of holes forty-four. This drilling blocked out the ore-body and
showed that it extended 900 feet below the surface. In March, 1920, an
option was taken on the property by New York and Canadian interests.
In order to check the diamond-drilling results already obtained, it was
decided to do underground development work. Two shafts were sunk on
the ore-body, 500 feet apart. From No. 1 shaft, which was sunk 210 feet,
a drift 266 feet in length was run along the ore-body on the 200-foot level,
and on the same level two crosscuts were also driven, one to the north of
the shaft for 318 feet and another to the south for 245 feet. Shaft No. 2
was sunk to a depth of 304 feet, and from it a crosscut was driven for 160
feet on the 100-foot level and another for 173-5 feet on the 300-foot level.
This work confirmed the diamond-drilling results both as regards tonnage
and values.

In May, 1921, the Mining Corporation of Canada bought a majority
interest in the property, and carried out exploration work searching for
more ore deposits in the vieinity of the property. In 1922 they carried out
diamond-drilling operations on a number of other claims near Flinflon.

In 1925 the Whitney interests of New York took an option on the
property and in 1926 and 1927 experimental work was carried out, in a test
plant, on concentration and cyaniding. In November, 1927, the option was
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taken up and the property bought from the Mining Corporatlon of Canada,
the latter, however, retaining a 15 per cent interest in all the holdings. A
new company, the Hudson Bay Mining and Smelting Company, was organ-
ized on December 27 to develop the property.

GEOLOGY

The rocks of the region surrounding Flinflon are of Precambrian age.
They consist of a series of volcanics overlain unconformably by a clastic
sedimentary series and the whole intruded by acid and basic irruptives.
The volcanic series is made up of both basic and acid varieties. The former
consist of basic lavas, tuffs, and agglomerate, with certain irregular intrusive
bodies and schists derived from all these types. The latter consist of
rhyolite flows, quartz porphyry and rhyolite porphyry dykes and frag-
mental voleanic rocks. The clastic sedimentary series which overlies the
voleanics is known as the Upper Missi series and consists of arkose and
conglomerate.

The earlier intrusive rocks are of basic composition consisting of
lamprophyre, amphibolite, gabbro, and peridotite intruded as dykes and
small masses. These were followed by batholithic intrusions of granite
and granite-gneiss accompanied by dykes of granite and granite porphyry.
Bast of Cliff lake, near Flinflon, is a mass of coarsely crystalline porphyr-
itic granite. Locally, later basic dykes are found cutting the granitic types.

DESCRIPTION OF THE DEPOSIT

The ore-body lies in greenstone and strikes north 30 degrees west. To
the northeast of the deposit the greenstone is massive and amygdaloidal,
showing its flow origin. Some banded tuffs associated with flow rocks on
the summit of Flinflon hill east of the wagon road strike north 12 degrees
west. The deposit dips from 60 to 70 degrees to the northeast and the
boring records show that it pitches at a low angle to the south. Dykes
of quartz porphyry were encountered by the drill; one of these dykes forms
the hanging-wall of the ore-body for some distance. The ore-body is a
fairly regularly shaped lens, tapering gradually to the northeast and ending
rather bluntly to the southwest. As shown in the plans and cross-sections,
it breaks up at the southwest end into two parts with minor mineralized
zones. The total length of the ore-body on the surface is 2,593 feet; at a
depth of 900 feet it has a length of over 1,000 feet. It has a greatest width
of 400 feet, but this includes some bands of unmineralized greenstone which
occur in the ore-body. The largest of these masses forms the prominent
ridge along the strike of the ore-body between the two shafts. At a depth
of 900 feet the ore-body narrows to 35 feet. It bas been calculated that
there are 18,000,000 tons of ore without including the unmineralized horses
of country rock or the ore below the 900-foot level.

MINERALOGY

The principal minerals in the ore-body are pyrite, sphalerite, and
chalcopyrite. Assays show that gold and silver are present. Arsenopyrite,

galena, and magnetite have also been recorded, and small amounts of native
675214}
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copper have been found in the upper part of the deposit. Quartz is present
in places between grains of pyrite, and as local veinlets traversing the
sulphides. Calcite is rare, but occurs in places with the quartsz.

The ore consists of two fairly distinct types, known respectively as the
solid sulphide variety and the disseminated ore. The solid sulphide variety
consists chiefly of very fine-grained, pale-coloured pyrite, containing sphal-
erite, chalcopyrite with some rare fragments of schist, and some quartz and
calcite. In places there is a distinctly banded effect where the sphalerite
and chalcopyrite form narrow bands in the pyrite. The sphalerite is dark
and on the weathered surface assumes a bluish tarnish, probably due to
the development of a film of covellite. The disseminated ore consists of
country rock, chiefly chlorite schist, impregnated with sulphides. The
solid sulphide variety forms the central part of the lens, though in places
it extends to the hanging-wall, whereas the disseminated ore is largely con-
fined to a zone along the foot-wall. Disseminated ore is also found on the
hanging-wall in the upper part of the deposit, but the copper content is
here less than in the disseminated ore on the foot-wall. In places, as shown
in both plan and section, disseminated ore forms a zone on either side of
the central, solid sulphide type. Boundaries between the disseminated and
solid sulphide types are, as a rule, fairly distinct, though in places a grada-
tion between the two varieties is found. Contacts between the solid sul-
phides and the horses of unmineralized rocks are also, as a rule, quite sharp.
In places the disseminated variety of ore runs as high as 3 to 5 per cent
copper, though the ore-body as a whole averages only approximately 1-71
per cent copper. The sphalerite is more abundant on the hanging-wall side
than elsewhere in the deposit. The average zinc content for the whole ore-
body is about 3-45 per cent. The gold and silver values are, respectively,
0:074 and 1-06 ounces per ton. Galena is rare in the ore-body, but it has
been found lining vugs in the country rock.

A rather interesting occurrence of native copper is reported in the ore-
body. In sinking shaft No. 2, the massive greenstone of the large horse
was left behind at a depth of 60 feet and solid sulphide ore entered. Resting
on the surface of the ore at this point was found an aggregate of crystals of
native copper. Wallace is of the opinion that the copper was deposited
by descending solutions in post-Glacial time.

ORIGIN OF THE DEPOSIT

The deposit was, clearly, formed by replacement. The presence of
unsupported masses of rock in the ore-body, some of them schistose with
the plane of the schistosity parallel to that of the wall-rock, and the
character of the disseminated ore, consisting, as it does, of country rock
partly replaced by sulphides, can be explained only by this method of
formation. Tt is clear also that replacement was along a shear zone. The
country rock away from the ore-body and the horses of rock in the ore-body
consist of massive greenstone. On the other hand the rock containing the
disseminated ore and the minor rock inclusions in the ore are largely chlorite
schist. At the end of the crosscut from the No. 2 workings, quartz por-
phyry, probably a dyke, forms the hanging-wall of the deposit. The green-
stone was apparently more easily sheared than the harder porphyry. The
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sheared rock was in turn more easily replaced than those that were less
altered; the amount of shearing, therefore, was apparently the chief factor
that facilitated the replacement and hence determined the size and shape
of the ore-body.

The source of the solutions that caused the replacement is an inter-
esting problem. There are two possible sources: (1) the basic igneous
intrusives of post-Missian age; and (2) the granite of the region. In
favour of the former possibility it may be said that, locally, the basic
intrusives were found to contain pyrite of apparently primary origin, and
at one place, the lamprophyre across the riin Flon ore-body was seen
to contain chalcopyrite, this, however, in a narrow zone suggesting later
infiltration. In places, also, the Missi arkose in the neighbourhood of
Beaverdam lake was found to contain pyrite near the contact with the
lamprophyre intrusion. The position, also, of the two known ore-bodies of
the region, the Mandy and the Flin Flon, in a zone adjacent and parallel
to the zone of basic intrusives, suggests a possible genetic relationship with
them.

It has usually been considered, however, that the mineralizing solu-
tions came from the granite. The chief argument in favour of this con-
clusion is the presence of quartz in the ore-body, showing that the solu-
tions that caused replacement must have been siliceous and hence more
likely to have come from a granitic magma than from a basic one. Quartz
is found interstitially between grains of pyrite and as small stringers
cutting the ore. At the east end of the crosscut from shaft No. 2 on
the 100-foot level, very siliceous bands occur in the disseminated ore.
On the surface of the deposit just east of the unmineralized horse of
greenstone, is also found a siliceous rock. It is light and porous like
pumice, and consists of quartz. It is apparently a replacement of coun-
try rock by quartz and sulphides, from which the sulphides were subse-
quently leached out.

Aside from these occurrences of silica, the presence of gold and
silver in the ore is suggestive of an origin from the granite. The gold-
bearing veins of the region are clearly attributable to the closing phases
of the intrusion of the granite batholiths, and it is probable that the
sulphides were derived from the same source. Evidence from -certain
other sulphide bodies in the region points to the same conclusion. On the
north arm of lake Athapapuskow, deposits of pyrite and chalcopyrite are
found at several places associated with greenstone and acid porphyry
rocks. In this region no basic intrusives of post-Missian age are known
to occur. There is also a great deal of quartz associated with these sul-
phide occurrences and the source of the deposits is, clearly, the adjacent
granites. It seems highly probable, therefore, that the Mandy and Flin
Flon ore-bodies are attributable to the granite intrusives rather than to
the lamprophyres and associated rocks.

The solutions that brought the ore were hot. The wall-rock near the
sulphide zone contains much sericite. Some of the more badly altered
rock, near the ore-body, consists only of sericite, quartz, and pyrite.
Irregular masses of tale, also, have been found in the chlorite schist and
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in the sericite schist of the foot-wall. It is to be concluded, therefore,
that the deposition of the ore was the result of the replacement of a
sheared zone in voleanic rocks by solutions from intermediate to high
temperatures given off from the granite intrusives. The shearing took
place during the period of folding that accompanied the granite intru-
sion, and the replacement occurred towards the close of the period of
intrusion. The solid sulphide ore was formed first. Towards the close
of the period of mineralization the solutions were relatively richer in
copper and gave rise to the disseminated ore on either side of the solid
sulphide mass.
DEVELOPMENT, TREATMENT, ETC.

According to the 1928 annual report of the Hudson Bay Mining
and Smelting Company, the ore reserves above the 900-foot level amount
to 18,000,000 tons, averaging: copper, 1-71 per cent; zinc, 3-45 per cent;
gold, 0-74 ounce; silver, 1:06 ounces. With copper at 15 cents a pound
and zinc at 6 cents, the average value per ton is $11.25. The estimated
profit is $3.50 per ton.

The ore will be mined and treated at the rate of 3,000 tons per day.
Mining will be carried on simultaneously by both open-pit and under-
ground methods. Open-pit operations will be conducted in the central
part of the ore-body where the width on the surface reaches 300 feet.
Some 5,000,000 to 6,000,000 tons of ore will be mined in this way.

The ore will be crushed and treated in a flotation mill which will
deliver copper concentrates, zinc concentrates, and tailings for cyanida-
tion. The copper concentrates will be smelted in a reverberatory furnace,
the matte converted, and the blister copper, containing the greater part
of the gold and silver values, shipped for refining. The zinc concentrates
will be roasted, leached, and a refined zinc récovered by electrolysis will
be cast in marketable form and shipped.

(2) Mandy Mine
(See Figures 31, 32)
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LOCATION

Mandy mine is on a small peninsula on the west side of the north-
west arm of Schist lake, about 2 miles south of the north end of the arm.
Tt lies about 3% miles southeast of Flinflon.
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HISTORY

The property was staked in the autumn of 1915 by two prospectors,
Messrs. Reynolds and Jackson. J. E. Spurr, Geologist of the Tonapah
Mining Company, was examining some other mining prospects in the
region at the time and he immediately obtained an option on the dis-
covery for his company. In the following January a preliminary exam-
ination was made and it was decided to prospect the property by dia-
mond drilling. In the spring a drill was installed, the first to be used in
northern Manitoba, and by midsummer the entire ore-body had been
blocked out and the values ascertained. It was found that there were
25,000 tons of massive chalcopyrite averaging about 20 per cent copper,
with additional gold and silver values to the amount of $5 a ton, and
about 180,000 tons of lower grade ore consisting of mixed copper, iron,
and zine sulphides, with gold and silver values.

The ore-body was too small for a smelter to be erected on the prop-
erty. Owing, however, to the war price of 26 cents a pound for copper,
it was decided to commence mining operations immediately. The main
difficulty was that of transportation. Mining machinery had to be taken
in and the ore had to be sent to Trail, British Columbia, to be smelted.
Operations began in January, 1916. Buildings and stables were erected
and 80 miles of winter road was made. In the first three months of
operation mining machinery was taken in from The Pas, and 3,800 tons
year, and 5,000 tons were teamed from the mine to Sturgeon Landing.
In the spring a powerhouse and other mine buildings were erected and a
shaft begun in order to carry on underground operations on the 100-foot
and 200-foot levels.

During the succeeding winter, stoping was started from the 100-
foot level. The ore mined, which amounted to 7,500 tons, was trans-
ported by barges down Schist lake, hauled to Sturgeon Landing, and
thence shipped by boats and barges to The Pas. For transport on Schist
lake four barges and two steamers were built, and in addition consider-
able work was done on Schist creek in making a channel and dam in
order to get a passage to lake Athapapuskow,

In the third year mining operations were carried on from the 200-
foot level. Eight thousand tons of ore was teamed 7 miles and piled
near the outlet of Schist lake, whence it was hauled out the following
year, and 5,000 tons were teamed from the mine to Sturgeon Landing.
Three hundred teams of horses were employed. The average load of a
single team for the whole winter was 6% tons and the cost of the trans-
portation was 37% cents a ton-mile.?

In 1917 and 1918 the Ross Navigation Company, of The Pas, trans-
ported the ore from Sturgeon Landing to The Pas, but in 1919 the Mandy
Mining Company took over their boats and handled all the transporta-
tion themselves. In all, four steamers and seven barges were employed
between Sturgeon Landing and The Pas, a distance by water of 120 miles,
At The Pas the ore was loaded on freight cars and shipped to Trail. The

1These figures are given by G. R. Bancroit, Mandy Mining Co.
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last shipment was made in August, 1920. Mining operations lasted for
three years and the work of transportation for four. The time from the
actual mining of the ore until the date of delivery at the smelter was
one year. Altogether 25,000 tons of high-grade ore was thus handled.
The amount and value of copper produced were as follows:

Year Lbs. Value
$
1,116,000 303,329
2,339,751 576,234
3,348,000 625,775
3,032,577 534,604

9,866,328 2,039 943

In addition to the copper the ore averaged $5 a ton in gold and silver.
DESCRIPTIUN OF THE DEPOSIT

The rocks on the peninsula on which the Mandy ore-body occurs

LT

Cpen cut

Shipping ore

Mrixed suipfrae ore

Geologrca/ Survey, Canads

Figure 32. Vertical section of stope of Mandy mine, 1920.
are greenstone, pyroclastics, and chlorite schists. The ore lens is in a
band of schist with massive greenstone on either side. The lens is 225
feet long and has a maximum width of 40 feet. It is rather irregular
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in shape, and its longer axis parallels the strike of the schist ana green-
stone bands.

At either end a narrow vein of sulphides branches off from the lens,
following the strike of the schist. The ore at the south end is dominantly
chaleopyrite, that at the northern end is composed chiefly of pyrite. Bruce
is of the opinion that before mineralization took place a drag-fold existed
at this place in the schistose bands and that the replacement of the drag-
folded rock gave rise to the ore-body. The outline of the deposit is
strongly suggestive of this drag-fold origin. The lens dips from 75 to 80
degrees to the east and pitches at a high angle to the south. As shown
on the plan of the deposit, the central part consisted of high-grade chal-
copyrite surrounded by sphalerite and pyrite. This central lens of chal-
copyrite had a maximum width of 12 feet on the surface and a length
of 100 feet. On the 100-foot level it widened to over 18 feet. Its strike
is not quite the same as that of the whole sulphide deposit. The zones of
the various sulphides are not sharply demarcated, but merge into each
other. The zone of the various sulphides shows a well-banded struc-
ture, and a rough banding is to be seen also in the pyrite zone. The
average values in the chalcopyrite lens were: copper, 19 per cent; gold,
0-10 ounce a ton; silver, 2% ounces a ton.

The deposit showed the effect of strong glaciation. Practically fresh
sulphides were exposed at the surface beneath the covering of moss, the
weathering products formed in pre-Glacial time having all been scoured off.
Locally, the adjacent rocks show slight copper stains and in certain small
fissures in the ore chalecanthite was found encrusting the sulphides, but
the amount of secondary minerals in the deposit is very small.

MINERALOGY AND PARAGENESIS

The metallic sulphides in the ore-body were deposited in the following
order: pyrite and arsenopyrite; sphalerite and chalcopyrite; galena.
Pyrite is the most abundant mineral and is the chief mineral of the outer
zone of the ore-body. The pyrite zone grades from the massive sulphide
type into country rock impregnated with sulphides. It contains much
chalcopyrite and pyrite. In places there is a rough, banded appearance
due to the parallel arrangement of zones of pyrite, zones of pyrite with
chalcopyrite, and zones of pyrite with sphalerite as the chief constituents
between the pyrite grains. The pyrite oceurs as cubes and irregular grains.
In places it shows signs of deformation, grains being fractured, and the
fractures filled with later minerals. Other specimens of pyrite show no
evidence of deformation. Arsenopyrite is present as small grains through-
out the ore-body and was apparently deposited along with the pyrite.

Chalcopyrite formed the central part of the lens. In polished sections
it shows inclusions that appear black by reflected light. These inelusions,
which consist of country rock, are impregnated with pyrite, and in places
their edges are broken and cemented by sphalerite and chalcopyrite. The
chalcopyrite and sphalerite were, apparently, introduced at the same time.
They are intimately intergrown in many places and in many cases occur as
a matrix cementing pyrite grains, filling fractures in pyrite, or less com-
monly replacing pyrite. The chalcopyrite is massive and on the freshly
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broken surface is rather paler in colour than is common for that mineral.
An analysis of the purest ore that could be selected gave 28-96 per cent
copper. Pure chalcopyrite should contain 34-5 per cent copper and the
lower amount in the Mandy ore is evidently due to inclusions of country
rock.

The sphalerite is massive and shows no signs of cleavage or crystal
faces. It is dark in colour, with a metallic Justre quite different from
ordinary black-jack. Locally, chalcopyrite and sphalerite form a well-
banded variety of ore, but in this type chalcopyrite is present in the
sphalerite bands, and sphalerite in the chalcopyrite bands, with no evidence
of fracturing or subsequent introduction of one mineral into the other.
These bands vary in width from a quarter of an inch or so to extremely
narrow bands. An analysis of the purest sphalerite ore that could be
selected gave the following results:

Per cent
/2 46-21
L3 5) =3 < 1-70
D5 o T 12-80

Gold at the rate of 0-07 oz. Troy per ton
Silver at the rate of 0-85 oz. Troy per ton

Some of the iron represented in this analysis may be in the 1orm
of pyrite and chalcopyrite, but most of it is certainly contained in the
sphalerite. Galena is found in small quantities in the chaleopyrite and
sphalerite.

The gangue minerals include quartz and carbonates. They are found
filling fractures in the pyrite and between pyrite grains. Of the carbon-
ates, caleite is much the most abundant; minor amounts of dolomite are
reported by Hanson. The quartz is later than the pyrite, but most of it
is earlier than, or of the same age as, the chalcopyrite and sphalerite. Most
of the carbonates, on the other hand, are later than the sulphides. Some
vugs in massive chalcopyrite were found lined with minute rhombohedral
crystals arranged in parallel position. Some of these erystals are ankerite;
others, owing to lack of magnesia, could be called ferro-calcite. A few
cavities were found to contain beautiful crystals of selenite.

ROCK ALTERATION

The lens lies in a zone of chlorite schist which under the microscope is
seen to be a mass of secondary minerals. The actual wall-rock is in places a
fissile sericite schist. The chief peculiarities of the rock adjacent to the
lens, as contrasted with the country rock away from the ore-body, are the
complete removal of the feldspars, the increase in the amount of secondary
quartz and carbonates, the presence of sericite and sulphides, and the pres-
ence of rutile. This alteration was effected undoubtedly by hydrothermal
solutions.

GENESIS

It is concluded that the Mandy ore-body was formed in a sheared zone
in volcanic rocks. Solutions, probably derived from the granite, deposited
pyrite in the shear zone replacing the schistose rock. Later movement took
place during the period of deposition, and towards the end of this period
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the solutions became relatively richer in eopper and zine. Towards the
end of the period chaleopyrite deposition was dominant, and the central
lens of chalcopyrite and the chalcopyrite veins cutting the sphalerite zone
were formed.

(3) Sherritt-Gordon
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LOCATION

The Sherritt-Gordon property is situated at the southeast end of a
narrow lake lying east of Kississing lake. The latter is a large body of
water tributary to Churchill river, on the main canoe route from Cumber-
land House on Saskatchewan river by way of lake Athapapuskow to
Churehill river. The property is 100 miles north of The Pas and 40 miles
northeast of Flinflon. The railway to the property branches off the line
to Flinflon at Cranberry Portage.

HISTORY

The oxidation zone was discovered in 1922 by an Indian of The Pas
district named Philip Cherlot, who staked it but did not record his claims.
In January of the following year Carl Sherritt staked and recorded the first
claim, and a few days later adjoining claims were staked by David Burke
and Cherlot. These latter two, however, allowed their eclaims to run out.
In 1924 the claims were re-staked by Sherritt and Madole and the first
ore was uncovered by Sherritt in March, 1924. In 1925 an option on the
property was taken by Earle and Fasken, but it was dropped in September,
1926. Later in 1926 an option was taken by the Viectoria Syndicate, but
subsequently dropped. In 1927 a company known as the Sherritt-Gordon
Mines was organized to purchase the Sherritt-Madole property and develop-
ment work was commenced.

GEOLOGY

The rocks of the Kississing Liake area are all of Precambrian age.
They consist of the Amisk-Wekusko lavas and sediments which are overlain
conformably by the Kisseynew sedimentary gneisses, and the whole are cut
by basic and granitic intrusives. The Amisk-Wekusko series consists of
andesite and dacite flows with beds of tuff, greywacke, quartz-hornblende
schist, quartz-biotite-garnet schist, and chlorite schist. The Kisseynew
sedimentary gneisses consist of quartzite gneiss, quartz-biotite-garnet gneiss,
hornblende-plagioclase-quartz-garnet gneiss, and granitized sediments pro-
duced by the injection and impregnation of igneous material. The basic
intrusives consist of picrite, gabbro, and diorite. The granitic intrusives are
later than the basic and are granite and granite-gneiss, aplite, and
pegmatite.
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DEPOSITS

The deposits consist of massive and disseminated replacements of frac-
tured and sheared zones in the Kisseynew sedimentary gneisses. Most of
the Sherritt-Gordon ore is within quartzite adjacent to a black, hornblende-
plagioclase-garnet guneiss that forms the hanging-wall.

Wright describes the deposit as follows:

“The Sherritt-Gordon ore-body is a long, narrow zone of fractured and sheared
rock that has been impregnated by pyrrhotite, sphalerite, chalmersite, and chaleopyrite.
These sulphides were deposited in all the open spaces available, and also have replaced
the schistose and gneissic rock along bedding and foliation planes. In places, bodies
of massive sulphide, 2 feet or more in width, were formed, but most of the ore consists
of quartzite gneiss intimately intermixed with veinlets, small lenses, and specks, of
sulphides. The outer limits of the sulphide mineralization are not sharp, as pyrrhotite
is distributed in small grains in the hanging-wall rock from 50 to 100 feet from the
centre of the shear zone. The outline of the ore-bodies will also be irregular, for the
proportion of pyrrhotite, chalcopyrite, and sphalerite present varies along the strike.
Locally, bodies of pegmatite completely fill the fractured zone. The ore-bodies follow
closely the dip and strike of the beds of the sedimentary gneiss. From the northwest
end of the deposit, the dip gradually steepens from 45 degrees northeast to vertical
near the southeast end, and at the east end the dip of the gneiss and ore-body is steep
and in the reverse direction from the dip farther west.

In hand specimens of the ore, the sulphides appear intimately intermixed, but in
polished specimens the pyrrhotite is seen to be cut by sphalerite and chalcopyrite. In
some specimens, chalcopyrite contains inclusions of sphalerite. In specimens carryving
abundant chalcopyrite, the pyrrhotite, chalmersite, and chalcopyrite appear to have
crystallized together. In specimens with only a small amount of pyrrhotite, the chalco-
pyrite and sphalerite are intimately intergrown. There is no evidence of a long time-
interval between the deposition of the sulphides, and apparently their order of forma-
tion was governed, to some extent at least, by ihe relative abundance of the various
metals present.

The metallic sulphides are clearly later than the silicate gangue minerals, the more
abundant of which are quartz, feldspar, hornblende, biotite, and garnet. In addition
to these minerals, some thin sections of the sulphide-bearing rock were found to contain
actinolite, tremolite, augite, epidote, zoisite, titanite, magnetite, sericite, and chlorite.
The sulphides penetrate the feldspar and other silicate minerals as veinlets along frac-
ture and cleavage planes, and inclusions of silicate minerals, including echlorite and
sericite, are abundant in the sulphides. Many specimens of massive sulphides contain
elliptical-outlined blebs of quartz, which are interpreted as remnants of the original
siliceous rock that was replaced to make room for the bodies of massive sulphides.

ORIGIN OF THE DEPOSITS

The copper-zine deposits are believed to be genetically related to the granitic
intrusives of the map-area. The sills and dykes of granite, pegmatite, and aplite
occurring along or near the mineralized shear-zones represent a phase of a granite
magma, and indicate that undoubtedly granite extends beneath much of the map-
area. Although pegmatitic magma penetrated almost every plane of weakness in the
Kisseynew sediments, a few of the larger fractured and sheared zones were not com-
pletely filled. Some of the pamtly filled fractured zones were reopened after the con-
solidation of the pegmatitic magma, and these fractures, and all open spaces not
occupied by pegmatite, were filled by the ore materials, which, in addition, were able
to penetrate and replace some beds of the quartzite gneiss, and, at a few points, the
hornblende-garnet gneiss and pegmatite.

There is a close genetic relation between the pegmatitic dykes and the copper-
zine deposits. At many places, a few grains of pyrrhotite and chaleopyrite are present
in massive pemmatite, and here the sulphides must have crvstallized with the silicate
minerals of the rock. This suggests a common source for the pegmatitic magma and
the metallic sulphides. Along the Sherritt-Gordon deposit, however, fractured peg-
matite is cut by veinlets of pyrrhotite, chalcopyrite, and quartz, which were intro-
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duced after the rock had consolidated. Some of the Sherritt-Gordon ore appears to be
sheared pegmatite replaced by sulphides. Sphalerite is generally the abundant sul-
phide present in mssociation with the dark grey, more basic varieties of pegmatite. Some
lenses of massive pyrrhotite are cut by narrow stringers of vitreous pegmatitic quartsz,
and chalcopyrite, replacing the pyrrhotite, is abundant adjacent the quartz. Veins
of pegmatitic quartz, carrying sulphides and gold, are also developed mlong graphite-
bearing shear-zones in the foot-wall quartzite gneiss of the Sherritt-Gondon deposit.
It would seem that the pegmatitic magma, carrying small quantities of the sulphides,
first entered the fractured and sheared zones, to be followed by the ore materials,
the end phase of which was also siliceous and pegmatitic in character.

DEVELOPMENT

Surface exploration of this deposit has been done at five points, where the outerop
was near the surface, and this trenching proved the presence of a mineralized zone
for approximately 5300 feet of the 13,600 feet along which the mineralization may
extend. The remaining distance of 8,300 feet between and beyond where the surface
work has been done is drift covered, and here it is more economical to drill shallow
pilot holes than to attempt to trench; for the upper pant of the deposit is generally
weathered, and the hanging-wall rock caved so that it is impossible to determine the
grade and the width of the ore without sinking at least 50 feet. To the middle of
September, 1928, some eighty-eight holes had been drilled to intersect the ore-zone
at from 125 feet to 400 feet below the surface. Only a few holes were drilled to the
700 and 1,000foot horizons. The holes are spaced at intervals of about 250 feet along
a distance of 4,400 feet from the east end of the deposit and 6,200 feet from the north-
:aivei-.ls{:_ end. The intervening length of 3,000 feet has not yet been explored by diamond

rilling.

During the winter of 1928, two surface plants, capable of developing the prop-
erty to the 1,000-foot level, were installed. Karly in the summer, the east shaft had
reached a depth of 260 feet, and lateral work was commenced on the 125-foot and
250-fioot devels, On the 125-foot level, 1,600 feet of drifting has been completed, and
widths of ore from 14 to 50 feet are reported to average from $18 to $20 per ton
gross metal content. The average metal-content of this ore is 3-25 per cent copper,
7 per cent zinc, and approximately $1 in gold and silver. At the present west shaft,
approximately 7,000 feet northwest of the east shaft, exploration was commenced on
the 375-foot level, and crosscuts south to the ore-zone at this horizon are reported
to show widths of from 22 to 30 feet, averaging 23 per cent copper and 3 per cent
zine. No underground work has been done at the northwest end. but here the diamond-
drill intersections showed, on the average, higher copper than elsewhere. Several esti-
mates of tonnage and grade of ore of this deposit have been published, and these
estimates give a general idea of the large size of the deposit and of the general grade
u{ the ore to the depths explored. It is to be expected that underground exploration
will prove the deposit to be much larger and higher in grade at some points than has
been indicated by the few drill intersections. Late in 1929, the railway will be com-
pleted to the mine, and then large-scale developments can be undertaken more
eqonomlcalf!m'. It has recently been announced that a 1,500-ton unit of a concentrator
will be built. .E>lre.ctri-c power will mrobably be developed at one of the large falls
on the Churchill river, approximately 50 miles northwest of the deposit.”

(4) Reindeer Lake
Reference
Stockwell, C. H.: Geol. Surv, Canada, Sum. Rept. 1928, pt. B.

LOCATION

A zinc-lead-copper prospect lies on the east shore of Reindeer lake
near the Manitoba-Saskatchewan border. It is 175 miles north of Flin-
flon and 145 miles northwest of the Sherritt-Gordon. It can be reached
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by a long water route from Sturgeon Landing via Sturgeon-weir, Churchill,
and Reindeer rivers, and Reindeer lake.

HISTORY

The property was staked in the autumn of 1927 by E. L. Brown and
John Drybrough, field men for a Toronto syndicate organized by Percy It.
Hopkins. The showing was brought to Mr. Brown’s attention by an
Indian. In December the group was increased to twenty claims, while
representatives of Nipissing staked a block of twelve to the west. Other
parties have tied on to the original group.

GEOLOGY

The geology consists of sedimentary and granite gneisses of the
Kisseynew series, intruded by gabbro, diorite, and pegmatite dykes.

DEPOSIT

The showing consists of massive sulphides consisting of pyrite, pyrrho-
tite, sphalerite, galena, and chalcopyrite in varying quantities. The dis-
covery shows a width up to 20 feet and has been traced by surface trenching
and diamond drilling during the summer of 1928 for a distance of 800 feet.

(5) Wekusko River

LOCATION

This deposit occurs north of Wekusko lake in The Pas Mineral Belt.
It lies immediately north of Wekusko river about half-way between
Herblet lake and Herb bay on Wekusko lake.

GEOLOGY

The deposit lies in a series of garnetiferous gneisses and sericitic schists
of apparently sedimentary origin. These are intruded by Precambrian
granite and pegmatite dykes. The deposit lies near these intrusives.

DEPOSIT

A hurried visit was made to the deposit in the autumn of 1920 when
only a slight amount of work had been done on the property. The deposit
consists of impregnations of sulphides in the gneiss. In places, specimens
heavy with galena can be collected. Sphalerite, pyrrhotite, and pyrite
accompany the galena. The latter is reported to carry silver values.
Insufficient work had been done on the property at the time of the writer’s
visit to form an estimate of the size of the deposit.

ORIGIN

The mineralogy of the deposit suggests a high temperature origin and
the close proximity of the granitic intrusives makes it probable that these
are the source of the mineralizing solutions.

9675215
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(6) Snow Lake

Reference
Alcock, F. J.: Geol. Surv., Canada, Mem. 119, p. 38.

LOCATION

Snow lake lies in The Pas Mineral Belt about 3 miles northwest of
Wekusko lake. It drains by means of Snow river into one of the bays at
the north end of Wekusko lake. A showing of galena is exposed on the
south shore about half-way along the lake nearly opposite where the
winter trail to Herblet lake commences.

GEOLOGY

The rocks of the region consist of Precambrian greenstones and sedi-
mentary gneisses and schists intruded by granite. The deposit occurs in
greenstone.

DEPOSIT

The deposit is a vein carrying considerable quantities of galena. The
gangue consists of white, translucent quartz, but considerable amounts of
a light, greyish white, coarse to fine crystalline, slightly ferruginous doclo-
mite are also present. The galena, with which are sphalerite and small
quantities of pyrite, is reported to carry values in silver, but the extent of
the deposit exposed at present is very small.

The deposit is believed to be genetically related to the intrusions of
granite which are numerous in the region.

(7) Mystery Lake

A zinc-lead deposit containing silver values occurs on Mystery lake
situated between Manasan and Burntwood rivers, northern Manitoba. The
area is reached from mile 185 on the Hudson Bay railway by a portage
route crossing Paint and Ospwagan lakes.

The deposit was staked by Gordon Murray and taken over by J. P.
Gordon and associates, who carried out diamond-drilling operations on the
deposit during the summer of 1928.

It is stated that mineralization occurs along a length of 3,400 feet and
over a width up to 45 feet.

Other Occurrences

Occurrences of galena have been found in the region along the Hudson
Bay railway at various places; on Setting lake near mile 137, at mile 183,
on Pineimuta (Partridge Crop) lake near mile 205, and at mile 279 and
mile 286.

Sphalerite and galena occur in Oxford Lake areal, and in Oiseau River
area2. Argentiferous galena was reported from a lake north of Nelson
House near the divide between Burntwood and Churchill rivers.?

1 Geol, Surv., Canada, Sum. Rept, 1925, pt. B.
2 Geol. Surv., Canada, Sum. Rept. 1924, pt. B,
8 Geol, Surv., Canada, Mem. 30, pp. 88, 128,
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Galena occurs in the gold-bearing quartz veins of Elbow lake! and
of Amisk lake.2

Jamesonite and sphalerite were found in a quartz vein cutting granite-
gneiss north of lake Athabaska, Saskatchewan.3

ALBERTA

The following occurrences of zinc and lead minerals are reported from

Alberta:

(1) Massive zinc blende near the head of Cascade creek, Rocky mountains, Alberta
(Geol. Surv., Canada, Ann. Rept., vol. X, pt. S, p. 230).

(2) Zinc blende from South fork of Red Deer river (Geol. Surv., Canada, Ann. Rept.,
vol. VIII, pt. A, p. 122).

(3) Galena from Castle mountains, near Eldon station, Canadian Pacific railway
(Geol. Surv., Canada, Ann. Rept., vol. XI, pt. A, p. 164).

(4) Sphalerite with pyrite, in quartz, from Storm mountain, Rocky mountains (Geol.
Surv., Canada, Ann. Rept., vol. XI, pt. A, p. 164).

(5) Galena near Twin lakes. “Near the Twin lakes (Bow River region) fragments
of galena occur, and a vein of the mineral has been discovered and located
here. . . . . A specimen, in which the galena contributed only a small part,
yielded an ounce of silver to the ton” (Geol. Surv., Canada, Ann. Rept., vol. I,
pt. B, p. 137 (1886) ).

MACKENZIE DISTRICT
Lead-Zinc Zones of Great Slave Lake
By J. Macintosh Bell

LOCATION AND ACCESS

Deposits of lead-zinc ores occur about 12 miles south-southwest of
Pine point on Great Slave lake and about 32 miles southwest of Resolution.
The deposits are covered by seventeen claims with a total area of 1,317
square miles, the property of the Great Slave Lake Trust, of Boston, and
of the Atlas Exploration Company, Limited, with headquarters in Ottawa.
The claims are reached by a good foot-trail 11 miles long, which leaves
the shore of Great Slave lake about 3 miles east of Pine point and only
a few miles off the route of the steamer traffic between Resolution and
Mackenzie River points.

TOPOGRAPHY

The claims are situated in almost flat country, about 200 feet above
Great Slave lake, to which the descent is imperceptible, save at a point
about 2 miles back from the shore, where some low, shaly limestone ridges
provide a slight local relief. The country consists mainly of sand or
boulder-strewn plains, diversified with swamps. In places there are very
low ridges of gravel or sand. The forest, which is open and park-like, is
generally of small trees, and consists of Banksian pine, white and black

1 Geol. Surv., Canada, Sum. Rept. 1922, pt. C, pp. 40-44,
2 Geol, Surv., Canada, Mem. 105, p. 59.
8 Geol. Surv., Canada, Sum. Rept. 1916, p. 156.

9675215}
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spruce, tamarack, aspen, balsam-poplar, and birch. The whole country
gives evidence of having been burned over some forty to fifty years ago,
"and, agalin, in the vicinity of the claims, within more recent years. The
goil is almost invariably poor and unsuitable for a heavy timber growth.

GENERAL GEOLOGY

The underlying rock of the locality covered by the claims is dolomite
.belonging to the Presqu’ile group of the Middle Devonian. Judging by the
few exposures of solid rock between the claims and Great Slave lake, this
dolomite passes downward into bituminous shale and shaly limestone which
may represent the lower measures of the Presqu’ile formation or, more
-probably, the upper part of the formation below, namely, the Pine Point
limestone. The dolomite in which the lead-zinc deposits occur is generally
open and cavernous in texture, is whitish, greyish, or drab in colour, and is
in places mildly impregnated with petroleum. Characteristic recurved cry-
stals of white dolomite in many cases line the open spaces. The boulder
clays and sands of Glacial age, which surround and in places overlie the
deposits, appear to be inconsiderable in thickness, in the immediate vieinity
of the claims.

Exposures of dolomite are fairly common in the immediate vicinity
of the deposits, though areally considered they occupy but a small fraction
of the total surface. For this reason and because of the complexity of the
jointing and the generally recrystallized character of the rock, the structure
is difficult to interpret. There appear, however, to be a series of very
gentle folds having a general strike of about north 70 degrees east (true),
with minor pitches in either direction at right angles to the strike. The
direction of major jointing varies from north 40 degrees east to north 85
degrees east. Minor jointing generally much less definite in character is
about north 60 degrees west.

NATURE OF THE ORE ZONE

The lead-zinc deposits so far discovered occupy the eroded shattered

crests of what are considered to be low anticlinal folds. Their outcrop is
characterized by sink-holes, which, in the case of three of the four deposits,
almost- completely surround the ore-zones and in general appear to mark
‘the surface limitations. The visible sink-holes are obviously post-Glacial
in age. It is clear that they are due to the dissolution of the ore minerals,
more particularly pyrite. Their maximum depth. below the general level
is about 20 feet. Where the deposits are capped by barren dolomite, or
.dolomite low in lead and zine, or by glacial material, the surface, apart
from the sink-holes, gives no indication to betray the occurrence of mineral
.deposits beneath; it shows merely the characteristic flat country, covered
.by coarse grass with occasional trees. Where, however, the ore actually
.outerops, there. is little vegetation, the soil is occasionally rusty, reddish,
,or greyish with, commonly, considerable detrital ore minerals.
.- - The metallic minerals in the lead-zinc deposits are galena, sphalerite,
‘and pyrite, together with the oxidation products thereof; smithsonile,
yellowish oxide of lead, and various brown and red hydrous oxides of ircn.
Though assays of silver as high as 7 ounces to the ton have been found,
in general silver values may be considered negligible.
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The mineralization, so far discovered, is limited to five zones, which will
be later described. Within these zones there occurs everywhere more or
less dissemination of ore-minerals, and through this relatively less mineral-
ized material ramify deposits of great irregularity of shape and size and of
varying character—roughly horizontal impregnations along favourable beds,
vertical or inclined enrichments along joint-planes. In places the ore is a
breccia, the ore-minerals cementing fragments of dolomite. Present knowl-
edge of the deposits indicates that they are roughly circular or elliptical in-
horizontal cross-section. There is apparently a very general zonal arrange-
ment as regards the occurrence of the three metallic elements. Lead
minerals seem to be more conspicuous towards the centre of the deposits,
though found in places even on the outermost edge. Zinc minerals, how-
ever, largely replace those of lead towards the peripheries, and iron minerals
at the very edge. The deposits are oxidized to the greatest depth reached
in any prospecting shaft, the oxidation being most apparent where iron
minerals are conspicuous. Highly oxidized beds lie in places below these
which show little obvious oxidation. The deposits possess a general similar-
ity to those of the same elements occurring in the Tri-State region of
Mississippl valley. The vertical extension, it is thought, will depend on
a change of rock downward from the porous dolomite showing at and near
the surface. Data to gauge the thickness of the Presqu’ile formation at
the claims (the base of which would seem to be the controlling factor in
the depth of mineralization) are not available. Near the south shore of
Great Slave lake the thickness is estimated at about 200 feet.

DETAILED DESCRIPTION OF THE SEVERAL ZONES

The lead-zinc zones so far discovered are five in number, namely:
(a) Melville zone

(b) Iltyd-Gordon zone

(¢) Iltyd-Coleoughly zone

(d) Littie Gwynn zone

(e) Gwynn zone

(a) Mclville Deposit

The Melville zone is demarcated on the south and east by a pro-
nounced sink-hole. Northerly a few shallow sink-holes are visible, but
easterly the surface is flat and unbroken. The only points at which the ore.
outcrops are at the inner and outer edge of the main sink-hole, the latter
being much the more conspicuous occurrence. The further extension of the,
zone has been proved by numerous test pits which indicate a length of 280
feet and a breadth of 260 feet. A group of small sink-holes extending
northwesterly for 250 feet beyond the boundary of the ore as already
delineated suggest a continuation of the zone in this direction, although
three test pits sunk in this locality have failed to reveal material classi~
fiable as ore.

The grade of the zone may be judged from a number of test pits sunk
to depths varying from 7 to 21 feet, of which the uppermost 5 to 12 feet
is glacial material. Where the quality of lead and zine was commercially
important it was found to vary in grade from a maximum of 29-42 per
cent Zn and 30-80 per cent Pb to a minimum of 17-52 per cent Zn and
4-55 per cent Pb.
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(b) Iltyd-Gordon Zone

The surface expression of the Iltyd-Gordon zone is unlike that of the
other three occurrences. The various outcrops are not only depressed, but
certain exposures are in places elevated a few feet above the surrounding
country. There are two inconspicuous sink-holes adjacent to the southern
boundary of the zone, but nothing comparable to the depressions associated
with the other occurrences.

The various exposures of ore are, for the most part, not ore actually
in place at the surface but untransported detrital material formed from
the breaking up of the dolomite and ore enclosed therein. Very little
boulder clay and few boulders derived therefrom occur on certain of these
exposures, which are almost free from vegetation. Grass-covered boulder
clay shows, however, between the several exposures and around them, but
certain features suggest that the ore is not continuous immediately beneath
this intervening covering. The detrital ore is in places extremely heavy
and contains but little admixture of foreign material or of fragments of
enclosing dolomite. Elsewhere dolomite fragments predominate.

The Iltyd-Gordon zone extends for a length of 900 feet and has a
maximum width of 200 feet. Although it is believed that ore in appreciable
quantities occurs everywhere within these dimensions, it would appear that
it does not come to the surface over the whole area of the ellipse. Judging
by the exposures, the material in the western half of the occurrence is of
much better quality than the eastern portion, much of which is low grade
at the surface.

A large number of shallow test pits have been sunk on the zone. A
channel sample down the side of the deepest shaft, 35 feet (B.4-1), near
the western centre of the zone, showed the following values in zine and lead
over the widths indicated from the surface.

Feet Zn 9, Pb 9%
O e e e 9-90 23-50
1880, 19-45 18-65

(¢} Iltyd-Colcoughly Zone

Like the Melville deposit, the Iltyd-Colcoughly is almost completely
surrounded by pronounced sink-holes. These are large and conspicuous to
the north, northeast, and northwest; small and disconnected to the south-
east and southwest. A number of well-defined depressions break the
regularity of the generally flat surface within the ellipse of outer depres-
sions. The test pits so far sunk outside the depressions have not shown
the presence of appreciable quantities of lead-zinc minerals.

The dimensions of the zone as at present indicated are about 280 feet
by 270 feet. It is possible that further exploration will extend the length
southerly by a further 100 feet.

Natural cliff-like exposures of ore and enclosing dolomite occur along
the western and southwestern edge of the sink-holes which form the limit
of the deposit on the west and northwest. The central part of the locality
is occupied by an elliptical outcrop of rich ore and dolomite in place, largely
overlain by the small fragments shed therefrom, the whole being practically
free from vegetation.
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A large number of shallow test pits have been sunk on this zone and
one shaft, C. 1, near the middle, has been extended to a depth of 55 feet.
The percentages in zine and lead over the widths indicated in channel
samples taken down the side of this shaft are as follows:

Feet Zn %, Pb %
16-87 43-29
2625 20-65
4-65 6-90
5-60 9-01

(d) Little Gwynn Zone

The Gwynn ore occurrence consists of two separate zones—the Big
Gwynn and the Little Gwynn about 175 feet apart. It is quite possible
that exploration between them will show that there is a continuous ore-
Eody below the vegetation-covered boulder clay obscuring the dolomite

eneath.

The Little Gwynn is entirely depressed; the edges rather more than
the centre where there is a mass of shaken ore-bearing dolomite largely
shrouded by coarse ore and dolomite detritus which passes outwards into
finer material containing numerous ore fragments. This finer material at
the edge of the depression is very rusty. The dimensions of the zone are
approximately 135 feet by 90 feet. A channel section down the wall of a
test pit sunk to a depth of 154 feet in the middle of the deposit showed
30-78 per cent Zn and 20-10 per cent Pb.

(e) Big Guwynn Zone

The Big Gwynn is demarcated on every side, except the south, by
sink-holes. The main one of these, which almost completely surrounds the
deposit, is wide but irregular and shows numerous outcrops of dolomite
containing ore, together with fragments shed therefrom, and on the extreme
western and eastern edges barren dolomite. The centre of the zone is
covered by glacial material. The dimensions of the zone as at present
delineated are 250 feet by 220 feet.

The zone at the inner edges of the sink-holes shows a number of natural
exposures of beds of very rich ore, interstratified with material of lower
grade. A cliff face on one of the richer outerops has been deepened by a
test pit to 64 feet, over which width a channel sample contained Zn 26-09
per cent and Pb 40-62 per cent.

Several test pits have been sunk through the boulder clay covering the
middle of the zone, to the ore beneath, and a shaft, D. 4, at the centre of
the main depression, has been extended to a depth of 51 feet. The upper
part of the material penetrated is a gossan showing irregular veins of
limonite, large chunks of galena, and some smithsonite. A channel sample
of the material penetrated in the 51 feet over the widths indicated is as
follows:

Feet Zn 9, Pb 9,
D 010 e e 4.81 12-87

< 25-55 8:45

2840 . .o e e e e 2.8 Nil

A0-51. .. e 9-95 2-79%
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EXTENSION OF THE ORE ZONES

As previously indicated, there is no reason to suppose that the deposits
will not extend downward to the point where the porous dolomites are
replaced by shaly limestones. As regards possible lateral extension it is
natural to conclude that any depressional areas formed previous to the
glacial period would have been filled by debris originating therefrom. It,
therefore, seems probable that other zones than those now shown will oceur
beneath the glacial deposits along the two indefinite ridges—(a) Gwynn-
Melville, (b) Colcoughly-Iltyd-Gordon—where structural conditions appar-
ently similar to those occurring at the known deposits exist and elsewhere
beneath the almost all pervading sand and gravel. The known deposits
are of high grade in both lead and zine, and appear to contain large quan-
tities of ore.

ORIGIN OF THE DEPOSITS

The deposits are thought to be the result of the progressive concen-
tration of lead, zine, and iron sulphides in the joints, bedding planes, and
cavities of the shattered Presqu’ile formation, by meteoric waters, which
derived their metallic content from the dissolution of the same minerals,
originally more widely disseminated through parts of the Presqu’ile forma-
tion now removed by erosion or from some similarly eroded superior forma-
tion. The oxidation and dissolution of the original sulphides at and near
the present surface, which ocecurred subsequent to the first period of con-
centration, produced in places leached outcrops, or (depending on structure
or chemical content) further enrichments, with oxidation products and
secondary or tertiary sulphides. As the ore now visible is everywhere more
or less shattered, decomposed, or oxidized, it is believed to be possible that
originally concentrated material has as yet not been reached in any of
the various prospecting shafts.
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Figure 33. Index map of Yukon showing location of lead occurrences. 1, Mayo district;
2, Upper Beaver River area; 3, Dawson district; 4, Sixtymile district; 5, Windy Arm
district; 6, Wheaton district.
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CHAPTER V
OCCURRENCES IN WESTERN CANADA

YUKON
By W. E. Cockfield

Silver-lead-zinc deposits oceur in Yukon in Mayo, Twelvemile, Sixty-
mile, Windy Arm, and Wheaton districts. Deposits are also reported to occur
on Rude creek in Klotassin district, on Boswell river, in Big Salmon district,
and on Ffteenmile creek, 25 miles below Dawson, but concerning these
reported discoveries there is little accurate information available. The
deposits of Mayo district and of Windy Arm have been the only producers
to the present and of late years the entire production has come from the
Mayo camp. On account of transportation and mining costs only high-
grade deposits have been worked in the territory.

(1) Mayo District

References

Cairnes, D. D.: Geol. Surv., Canada, Sum. Rept. 1915, pp. 27-29.

Cockfield, W. E.: Geol. Surv., Canada, Sum. Repts.: 1918, pt. B, pp. 4-7; 1919, pt. B,
pp. 4-6; 1920, pt. A, pp. 1-6; 1921, pt. A, pp. 1-7; 1923, pt. A, pp. 1-29; 1924, pt. A,
pp. 1-18; 1925, pt. A, pp. 1-14.

LOCATION AND ACCESS

Mayo distriet forms a part of the watershed of upper Stewart river,
lying to the east of the mouth of McQuesten river. Stewart river is a
tributary to Yukon river entering 70 miles above Dawson. The town of
Mayo, situated 180 miles above the confluence of the two rivers, acts as a
base for the district. Entry to the district is afforded in summer by the
White Pass and Yukon route, which maintains a regular train and river-
boat service connecting at Skagway, Alaska, with steamship lines from
Vancouver and Seattle. In winter the only means of entry is a stage
service from Whitehorse, the northern railway terminus.

HISTORY

Silver-lead-zine deposits were first discovered in Mayo district about
the year 1906 when the deposit known as the Silver King mine was located
on Galena creek. The first real development work done on this property
was in 1912 or 1913 by two lessees. They shipped 59 tons of ore to the
smelter at Trail, which returned $269 in gold, silver, and lead. In 1914 this
property changed hands and mining was then continuously carried on until
1917 when the single ore-shoot developed on the property was exhausted,
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and the mine was closed down. Prospecting for lode deposits, however, had
been stimulated by the sueccess of this property and from 1915 to 1918
deposits were discovered on Rambler hill, Lookout mountain, and mount
Cameron, The deposit on Lookout mountain was worked by local capital
for several years and small shipments were made, but failure to find ores
of shipping grade caused the closing down of the property. In 1919 the
deposits of Keno hill were discovered by Louis Beauvet, and almost imme-
diately Yukon Gold Company took options on the original group of claims.
This led to a stampede to the distriet and to the staking of upwards of
a thousand claims. Prospectors spread out over the country and in the
few years following, argentiferous galena was discovered on some of the
surrounding hills and also to the northeast in the valley of Beaver river.
Periodically fresh finds are reported, and it seems certain that others will
be made from time to time.

In 1920 a subsidiary company, Keno Hill, Limited, was formed to take
over the holdings of Yukon Gold Company, and the claims were prospected
and put into shape for shipping high-grade ore. The first shipments were
made during the winter of 1920 when about 2,000 tons of ore was hauled
to Mayo to await the opening of navigation in the spring. In 1921 Tread-
well Yukon Company, Limited, entered the field, acquiring some promising
claims on the western slope of Keno hill, adjoining some claims taken up
by Keno Hill, Limited, in addition to its original group. This group was
prospected during the following two years; Keno Hill, Limited, however,
confining most of its attention to the original group. Shipments of ore
were made in 1922, 1923, and 1924; but in 1924 Keno Hill, Limited,
definitely abandoned the field, leasing the claims of the original group to
some individuals, and the Sadie claim to the Treadwell Yukon Company.
In 1924 Treadwell Yukon Company, Limited, believed that their property
was sufficiently developed to justify the erection of a small mill, and a
mill of 100 tons capacity daily was erected and commenced operating early
in 1925. Individual miners also shipped considerable ore during this period
of development, practically all shipments coming from Keno hill until
1925-1926 when Galena hill began shipping.

In 1923 float was discovered on Galena hill, which lies across the
valley of Christal creek from Keno hill and is in reality an extension of
the Keno Hill camp. Prospecting which followed resulted in the discovery
of certain ore-bodies of importance and shipments were made from there
in 1925 and 1926.

In 1925 options were taken on some of the claims on MeKay hill in
the Beaver River area by the Consolidated Mining and Smelting Company
and prospecting work was carried out there in 1926.

Mining in Mayo district is carried on under peculiar conditions. Ship-
ments of ore for the most part can be made only during the winter when
the state of the roads permits of hauling heavy loads. The charge for
freighting varies greatly with the distance and state of the roads. Tread-
well Yukon Company, Limited, uses caterpillar tractors for haulage, and
were successful in cutting the freighting costs by over 50 per cent by this
method. Ore hauled in the winter is stacked at Mayo to await shipment
by river boat in the spring. Tt is thus, at times, over a year from the
time ore is mined until it reaches the smelters on the Pacific coast.
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GENERAL GEOLOGY

The greater part of Mayo district is underlain by schists and gneisses
which are thought to be of Precambrian age. The schists are intruded by
dykes, sills, and laccoliths of greenstone, by stocks of granite, and by thin
dykes and sills of granite porphyry and quartz porphyry. The age of these
intrusives has not been satisfactorily determined, but the greenstones are
thought to be of about Devonian age, and the acid intrusives to be Meso-
zoic or possibly in part of Tertiary age.

The schist series consists of quartzite, quartz-mica schist, graphite
schist, sericite schist, and chlorite schist. Of this group the quartzite,
quartz-mica schist, and graphite schist are believed to belong to the Nasina
series as described by McConnell in his report on Klondike region. In
the type sections these rocks consist of alternating bands of white and blue,
thinly laminated quartzites, that pass gradually into dark grey quartz-mica
schists and finally into black graphite schists. In Mayo district, however,
the quartzites are as a rule more blocky and homogeneous than in Klondike
region. This series represents a great thickness of siliceous and argillaceous
sediments which have been metamorphosed into quartzites, quartz-mica
schists, and graphite schists. The sericite and chlorite schists are present
only in minor amounts, and are believed to represent altered volcanics of
acid and intermediate composition.

The greenstones oceur as dykes, sills, and lacecoliths throughout the
area. They are in many cases sheared and altered, and now consist of
secondary minerals to such an extent that it is difficult to determine their
original composition.

The granite stocks are composed of a grey biotite granite and occur
arranged along a line stretching from Lansing mountains east of Stewart
river to Potato hills near the valley of the Klondike. Three such stocks
occur. The central of these occurs north of Mayo lake, about 8 miles to
the east of Keno hill. These are believed to be cupolas of a batholith
extending under much of the district.

The quartz and granite porphyries occur as dykes and thin sills.
They are light coloured to white rocks of massive appearance showing cry-
stals of quartz and feldspar. An important feature of these rocks is that
they contain particles of the minerals of the ore-bodies such as pyrite,
galena, and occasionally tetrahedrite. These are common along joint-
planes, but also occur in the body of the rock.

XENO HILL

Keno hill is 42 miles by boat from Mayo, and has been the important
producer of Mayo district. Commencing with a shipment of 2,100 tons in
1921, the camp has shipped 23,300 tons of ore and concentrates, the maxi-
mum shipment being in 1923 when a production of about 8,000 tons was
attained.

The ore deposits of Keno hill are practically all fissure veins, that is
they represent vein material deposited in fault fissures. The faults which
gave rise to these veins are all of the normal type and this applies also to
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post-mineral faults. No reverse or thrust faults have been recognized. As
a general rule the displacements along the faults are small; the maximum
horizontal displacement noted being about 500 feet.

The veins may be divided into two classes, which have been termed

longitudinal and transverse, depending on whether they follow the trend of
the strata or cut across them. These two fault systems represent two
stages of mineralization, the longitudinal faults being the earlier. In general
these strike north 30 to 40 degrees east magnetic and the transverse faults
make angles of 70 to 80 degrees with them. There is, however, consider-
able variation in direction of the faults in different parts of the area, and
mineralization rather than direction is the criteron to determine to which
class a vein belongs.
. The strata in the area have a general east-west trend, but near the
hillock known as Monument hill, the beds bend sharply to the south, and
continue to the southward across Lightning creek, where they gradually
resume their former direction. It is believed that the transverse faulting
is directly attributable to this flexure, owing to the bending of resistant
beds such as quartzite and greenstone. The origin of the longitudinal faults
has not been satisfactorily solved; they may, however, be due to stresses
developed at the time of intrusion of the granite mass referred to before.

The earlier mineralization consists of quartz, arsenopyrite, and pyrite.
After being filled, the longitudinal fissures remained planes of weakness
affected by subsequent movements. When the transverse fissures were
mineralized, they probably acted as the main circulation channels for the
ore-bearing solutions and considerable amounts of the ore minerals were
deposited in them. The chief minerals of the second stage are siderite,
freibergite, galena, and sphalerite.

~ Other minerals less common are native silver, argentite, covellite, chal-
copyrite, pyrargyrite (ruby silver), polybasite, jamesonite, limonite, man-
ganite, calcite, cerussite, malachite, azurite, and barite.

- Location of Ore-shoots. It commonly happens that where a transverse
veln intersects a longitudinal vein and passes upward from hard rock, such
as greenstone or quartzite, to schist, the vein below the schist is an extremely
favourable location for the formation of ore-shoots. This is probably due
to the fact that the fissure through the harder rock remained relatively open,
whereas in the schist the fissure was more or less sealed by a clayey, imper-
vious gouge, forming a dam which forced deposition below it. It cannot,
however, be affirmed that the schist is always barren of ore, for ore-bodies
are known to occur in it, but the rule given will be found to apply in the
majority of cases to the transverse veins. In the longitudinal veins the
causes of the localization of ore-shoots are not so well understood, but in
many cases the occurrence of black schist along either wall of the fault is
accompanied by ore.

Genesis. By far the greater number of veins on Keno hill represent a
simple filling of fault fissures. Replacement of wall-rock operated only to
a slight extent except in the case of the Sadie-Treadwell vein. The ore
minerals are in most cases fastened to the polished wall of the fault fissures,
but do not project into them. In certain cases there is evidence of the
solution of the wall-rock. This is shown in No. 9 vein of Keno Hill,
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Limited, where large, drusy cavities lined with crystals of siderite and
galena occur in the foot-wall. Replacement of wall-rock oceurs in the Sadie-
Treadwell vein which presents many characters not exhibited in the other
veins of the area. This vein, or rather mineral zone, follows an old line
of weakness represented by quartz-arsenopyrite veins. It was probably
reopened by a fault that branches and reunites, with cross faults between
the main fractures. The country rock in the vicinity was badly shattered,
the jointing emphasized, and the ore-bearing solutions penetrated each
minute crack and crevice, widening it, and in places, replacing the country
rock. In places the mineral zone is a network of tiny veinlets of siderite
enclosing fragments of the country rock. As a rule these fragments lie
in their original positions, but in certain instances they were rotated. These
veinlets represent on a small scale what has taken place on a large scale.
Veins of ore project into the country rock, in many cases at right angles
to the main trend of the ore zone. Examination of thin section shows that
these veins grew by replacement of the country rock. Fragments of quartz-
ite or residual masses of granulated quartz and feldspar are included in
siderite. In some cases, also, individual grains of quartz are seen with
siderite projecting into them. It is consequently believed that the Sadie-
Treadwell ore zone represents a fault. complex along which the deposit grew
by widening of fissure as the minerals were deposited, and by replacement.

The veins of Keno hill traverse schists, quartzite, and greenstone alike.
The greenstone must, therefore, have been sufficiently consolidated to
permit of fracturing at or before the time of mineralization. Moreover,
the greenstone bodies by reason of their small size would be unlikely to
hold solutions for long periods, particularly after the development of the
faults. The acid dyke rocks carry small amounts of galena, pyrite, and
tetrahedrite. As these were not injected until long after the greenstones
were consolidated and even sheared, it is doubtful if the greenstones had
anv effect on mineralization.

The presence of small particles of the ore minerals in the acid dyke
rocks suggests that these rocks may have been the source of the ore
deposits. It is not thought, however, that these small bodies of acid
intrusives caused the extensive mineralization of Keno hill, but rather that
both they and the mineralizing solutions had their origin in a larger body
of magma. A large mass of granite occurs to the east of Keno hill, and
other masses occur in the district. The age of these granites has not been
determined, owing to the lack of sedimentary rocks that would serve as
time-markers. They have usually been considered contemporaneous with
the Coast Range intrusives which in Yukon are about Jurassic.

Secondary Enrichment. There is little evidence to show that secondary
enrichment played any important part in the formation of these deposits.
On account of the frozen zone near the surface, an exceptional barrier to
the processes of weathering exists. Consequently any secondary deposits
were formed prior to this frozen zone—which dates from the Pleistocene—
and were thus likely destroyed by glaciation. The rapid exhaustion of the
rich shipping ore of No. 9 vein, Keno Hill, Limited, might at first sight seem
to imply secondary enrichment. However, the location of the ore-shoot
is controlled by a bed of schist near the present surface, which acted as a
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dam to the mineralizing solutions, and the maximum load was deposited in
the vein near the location of the dam. Continuing downward is a body of
disseminated ore. The drop in values is due largely to the inclusion of
crushed country rock and gangue minerals in the vein, both of which occur
sparingly in the upper workings. Assays of clean galena from the lower
workings show nearly as high a silver content as in the upper workings.
In the second place, post-mineral fractures, though rare, do occur in this
vein, but there is no evidence of circulation along these channels which
must have been good conduits for downward-moving waters, and no evi-
dence of enrichment in their vicinity.

In the Treadwell-Yukon vein, the controlling factors of deposition have
not yet been recognized. Consequently the relationship of this deposit to
the present surface is not so well understood. It has suffered intense post-
mineral faulting, both longitudinal and transverse to the ore-body, which
is cut up into a series of fault blocks. These faults would serve as excellent
channels for the downward circulating waters, and along them one would
expect to find evidence of secondary deposition if any took place, but there
is no sign of any.

The main minerals of the deposits are considered to be usually primary.
Native silver, pyrargyrite, covellite, and polybasite have been found, and
these are all deemed secondary. All these minerals, however, are present
in such small quantities that prolonged search is necessary to secure speci-
mens. The geological evidence and the mineralogical composition of the
main ore-bodies, therefore, both point to a primary origin.

The ore deposits are believed to have been formed at moderate depths
by hot, ascending solutions; the mineralizing solutions are considered to
have had their origin in the magma that gave rise to the acid dykes and
sills; and it is thought that changes in the ores with depth depend upon
changes in primary deposition.

Silver Values. In large shipments of ore the silver has proved to be
remarkably uniformly distributed through galena when free from gangue.
The shipments made up to 1923 averaged very close to 200 ounces of silver
to the ton, and this may be taken as the average of the galena on the hill.,
Where much freibergite is present, this content is increased greatly.

Description of Properties

As upwards of a thousand claims have been staked on Keno hill, only
those properties that have shown promise are described. The deseriptions
are complete up to the year 1923 only. In some cases data which are
considered reliable have been added.

Keno Hill, Limited

Keno Hill, Limited, was organized in 1920 to work certain claims then
held by Yukon Gold Company, Limited. The original group consisted of
several claims: Roulette, or Discovery claim, Keno Scotty, Solo No. 2,
Pinochle, Wolverine, and Rico, and a number of fractions. These claims
are staked across the top of the ridge, and extend into the basin of Faro
guleh on the north, and Charity gulch on the south. Frame buildings were
erected near the summit of the hill, and a power line 4 miles long, connected
the property with a 100 K.W. steam power plant on Duncan creek.
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The principal veins of the original group are twelve in number. These
consist of two longitudinal veins, Nos. 1 and 6, and ten transverse veins
cutting across between these two. Numbers were assigned to the veins in
order of their discovery, and it seems probable that certain numbers were
assigned to different parts of the same veins. Thus No. 9 and No. 2 are
probably the same vein, but work which would prove this was never carried
out. No. 9 was the principal producing vein, although Nos. 1, 3, 4, 5, and
12 have each contributed a small tonnage. There are adits on each of
these productive veins. On vein No. 3 a shaft has been sunk to a depth
of 150 feet, with levels at 30, 75, and 150 feet. The first level is 140 feet
long, and reaches the surface on the steep slope of Faro gulch and forms
an adit. The second level is 180 feet long and is also connected with the
first by a winze, with an intermediate level. This winze also connects the
second and third levels. Five small ore-shoots were encountered in these
workings. The only one of any size extended from the surface to slightly
below the first level. It was 40 feet long and pitched to the south, following
the zone where the fault fissure has schist on both walls, i.e., the ore-shoot
is formed in quartzite below a schist capping. Other small ore-shoots
.oceurred near the entrance of the adit, and near the junction of the shaft
and the second level. The balance of the ore found in these workings
consisted of small stringers.

Vein No. 9 produced 8,000 tons of high-grade shipping ore up to the
time it was closed down by Keno Hill, Limited, and small shipments have
been made since that time by lessees operating the property. The ore-shoots
of this vein are composed of clean sulphides, chiefly galena in the upper
200 feet, following the top of the quartzite. With the exception of small
stringers practically no shipping ore was discovered below the second level,
although the workings were carried to a depth of over 400 feet. The masses
of clean galena in the upper workings averaged 200 ounces of silver to the
ton and could be shipped directly from the mine. In the lower workings
‘there is an abundance of disseminated galena, which requires milling before
-shipment. In the upper workings zinc averaged 0-5 per cent, and in the
lower workings 7 to 8 per cent. The extent of the workings has not yet
fully proved that there are no other ore-shoots in this vein, as the vein if
persistent must intersect a second longitudinal vein, No. 6, where the
chances for further shoots of ore would be increased.

Vein No. 1 has three adits, 230, 140, and 150 feet long. These are
approx1mately 60 feet apart on the d]p of the vein, and are connected by
winzes. They tapped an ore-shoot 60 feet long and 14 inches thick in
the upper workings, which, however, pinched out below. As this vein is one
of the main fractures on the hill, having been traced across the original
group and also found on the Maple Leaf claim of the Shamrock group, it
is possible that other ore-shoots will be found along it. Vein No. 6, the
second longitudinal vein crossing the property, is mineralized with quartz,
pyrite, arsenopyrite, and jamesonite. The workings on it consist of several
open-cuts. This vein carries small values in gold.

Vein No. 2 is probably the continuation of No. 9. A prospect shaft
was sunk on it in 1920, but no further work was done. In veins Nos. 4, 5,
and 12 small ore-shoots were encountered, but the largest ore-body in any
of the veins, No. 9 excepted, proved to be less than 200 tons.
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As a rule the veins on the original group had little gangue material.
The ore where found was reasonably clean. More siderite was encountered
on veins in greenstone, i.e., Nos. 2, 4, 5, than in the others. Most of the
development work on the original group was done on veins of the transverse
‘(i)ype. These have proved disappointing as the ore-shoots have proved to

e small.

In 1923 Keno Hill, Limited, suspended operations on the original group,
in order to prosecute work on the Sadie-Friendship group on the western
slope of the hill. As this deposit did not prove up to expectations, the
company abandoned the field in 1924, leasing its properties.

Sadie-Friendship Group

This group of claims was staked in 1920 and acquired by Yukon Gold
Company under option in 1921. It consists of the Sadie and Friendship
claims on the western slope of Keno hill. Little work was done until the
winter of 1922-23, when a camp was erected. Three prospect shafts were
put down 35, 20, and 75 feet deep following the dip of the vein. From a
short level close to the surface, 360 tons of ore was extracted. The power
plant on the property was not adequate to cope with the flow of water,
however, and the workings were allowed to fill, until electric power, made
free by the closing of the workings on the top of the hill, was available.
In the winter of 1923-24, however, a shaft was sunk to a depth of about
180 feet, and prospecting of the property was undertaken. As the results
were not satisfactory, the property was closed down, and later the Sadie
claim was leased to Treadwell-Yukon Company, Limited, who owned the
adjacent claims, the option on the Friendship claim being allowed to lapse.
It is reported that since that time, Treadwell-Yukon Company has devel-
oped the Sadie claim by driving a tunnel from its own property, and has
located ore-bodies of substantial size. .

Amongst the claims prospected by Keno Hill, Limited, was the Lucky
Queen, owned by H. Morrison. 1t is situated on Gambler gulch on the
northern slope of the hill. The workings consist of two short adits and a
winze 40 feet deep, but these were inaccessible at the time of examination
of the property, owing to caving. Information concerning the property
was furnished by A. K. Schellinger, engineer in charge for Keno Hill,
Limited.

The vein was about 2 feet wide, and consisted of crushed country rock,
cemented with quartz carrying freibergite. The freibergite occurs as
stringers in the quartz, possibly 5 or 6 feet long and 1 or 2 inches in thick-
ness. These stringers also penetrate the wall-rock. Near the winze is a
cross fissure carrying galena. During 1922-23 the company took out 20
tons of ore. averaging 200 ounces of silver to the ton. Included in this
shipment were seven sacks of selected ore averaging 700 ounces of silver
to the ton.

Treadwell-Yukon Company, Limited

This company in 1921 acquired a number of claims on the western
slope of the hill, adjoining the Sadie-Friendship group. The chief holdings
include the Bluestone, Ladue Lotus, Mary, Lansing, Bluebell, Poca Plata,
Tunnel, Travice, and Silver Bell claims, and a number of fractions. The

96752—16
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company is also working the Sadie claim of Keno Hill, Limited, under
lease, and has an option on the Caribou claim on the top of Keno hill.

The workings are situated chiefly on the Ladue and Bluestone claims.
Three shafts were sunk, Nos. 1 and 2 on the Ladue claim, and No. 3 on
the Bluestone claim. The latter was a prospect shaft and was abandoned.
Shafts 1 and 2 are approximately 400 feet apart, and levels were driven
between the two at 50, 90, and 160 feet, and the 300-foot level was driven
both north and south from No. 1 shaft. A drainage tunnel 3,000 feet
long was driven to tap the vein at a depth of 500 feet, and the workings
driven from this have been connected up with the upper workings through
the shafts. The 200-foot level has been extended southwest to connect with
the workings of the Sadie claim. This level, which crosses the Bluestone
and part of the Sadie claim, is reported to have tapped important ore-bodies.

The 400-foot level driven since the completion of the drainage tunnel
showed important shoots of ore near No. 1 and No. 2 shafts.

The 600-foot level has been driven 900 feet northeast from the drainage
tunnel and has disclosed a body of siderite mostly too low in silver to be
considered ore.

The ore is deposited along a shear zone, consisting of a fault that
branches and re-unites, with cross faults at varying angles between these
two. This faulting shattered the country rock and possibly also emphasized
the jointing. The ore-bearing solutions filled the fissures and also pene-
trated the country rock along all available openings, so that in places the
country rock is cut by a reticulating series of veinlets of siderite. The
growth of the ore-bodies along the openings is in part due to the replace-
ment of the country rock. The ore minerals are irregularly distributed,
and consist of siderite, with galena, zinc blende, and freibergite. The ore
is valuable chiefly for its silver content, and contains about equal amounts
of lead and zine. In many places the ore minerals are sufficiently concen-
trated to permit of hand-sorting, but most of the ore requires milling before
shipping.

There are two main ore-shoots, one located near No. 1 shaft and
known as No. 1 ore-body; and the other near No. 2 shaft known as No. 2
ore-body. The best ore found to date oceurred on the 400-foot level, where
No. 1 ore-body had an average assay value of 72 ounces in silver to the
ton, 7 per cent lead, and 11 per cent zinc; and No. 2 ore-body 62-4 ounces
of silver to the ton, 4-2 per cent lead, and 2:6 per cent zine.

The vein is cut into a series of fault blocks by post-mineral faults.
Many of these have a throw of only a few inches to a few feet, but the dis-
placement along some of the more important faults is considerable.

A mill has been erected on the property, which has a capacity of about
100 tons daily. The mine is fully equipped with machinery. Power is
furnished by a diesel engine driving an electric generator and a 75 K.W.
steam-driven generator, a 165 H.P. diesel engine driving a compressor, and
a 15 H.P. gasoline-driven hoist. The camp is equipped with buildings, and
the haulage is looked after by four 10-ton caterpillar tractors.

This company has produced 93,629 tons of ore and shipped 8,021 tons
of crude ore and 4,021 tons of concentrates since 1923. The contents of this
ore are given as 4,027,839 ounces of silver and 9,318,585 pounds of lead.
Production at the present rate seems assured for a number of years.
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The Caribou claim, also under option to this company, is situated
towards the eastern end of Keno hill. It was prospected by Keno Hill,
Limited, in 1920 and 1921, but was allowed to revert to its original owners.
On the summit of the hill was a vein about 5 feet wide striking north 45
degrees east and dipping 72 degrees to the southeast. The mineralization
consisted of 4 to 5 inches of galena in a gangue of quartz, carbonates, and
oxides. The outcrop was traced along the northern face of Caribou hill,
where a considerable body of ore was found below the intersection of this
vein with a flat-dipping fault. A tunnel was started here by Keno Hill,
Limited, but was abandoned. No further data with respect to this property
are available,

Lake Group

The Lake group consists of three claims, Lake Nos. 1, 2, and 3, staked
in an easterly direction from the northeast corner of Treadwell-Yukon
Company’s holdings. These claims are owned by A. Hollenbeck, D. Cun-
ningham, and R. Stewart.

Development is practically all confined to Lake No. 1 and consists of
a shaft and a series of ditches, used for ground-sluicing, and a number of
open-cuts. Float has been found at a number of points, but the main work
has been confined to two veins, oceurring close to the southern boundary
of the property. The southern vein outcrops 100 feet from the boundary
of the property, and strikes north 27 degrees east astronomie, and dips 35
degrees to the southeast. It is 5 feet wide, and is well mineralized with
siderite, quartz, galena, chalcopyrite and freibergite, pyrite, and zinc
blende. A shaft had been sunk 15 feet in 1923, but work was suspended
on account of the flow of water. To the west of the shaft the vein is cut
by a southeasterly-dipping fault of small displacement.

The second showing lies 150 feet to the north of the shaft and consists
of a shear zone in schist, nearly parallel to the vein at the shaft. A short
open-cut has been driven along the vein, which exhibits mineralization
similar to that of the southern vein.

Onek Mining Company, Limited

The Onek Mining Company, Limited, was organized in 1922 to secure
options on a number of claims on Keno hill. This company was under
control of the Slate Creek Mining Company. A number of claims were
secured and considerable prospecting done, but the chief work was done
on a group of four claims, the Fisher, Lone Star, Galena Farm, and
Rondo, situated on the southern and western slope of the hill close to
Keno Hill townsite. Operations were discentinued in 1922, and eventu-
ally the holdings of the company were taken over by the Reserve Mining
Company. No further work has been done by this company, however,
but the claims have been leased to individuals who have taken out impor-
tant amounts of ore.

A vein has been traced by means of open-cuts and underground
workings across the Fisher, Lone Star, and part of the Galena Farm
claims. On the Lone Star it is faulted about 100 feet to the north as

shown by the line of open-cuts. The underground workines cousist, of a
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vertical shaft 135 feet deep, and two levels at 50 and 100 feet, which are
30 amdeB7 fecet long respectively. The vein gives evidence of continuity
on the surface and there is no evidence of change in mineralization to the
depth that the workings have been carried. The mineralization consists
of siderite, galena, and lead carbonate. A fairly persistent streak .iof
galena varying from 2 to 20 inches in thickness is exposed in the work-
ings. The values, as shown by a number of assays, range around 80 ounces
of silver to the ton. On the 50-foot level the galena averaged 80 ounces
of silver; on the 100-foot level assays across a face of 12 inches yielded
as high as 140 ounces, and in the bottom of the shaft across a.face of 8
inches, the galena assayed as high as 165 ounces. The values contained
in the galena on this property are considerably lower than the average
shipping ore from other properties.

Gambler Group

The Gambler group is situated in the basin at the head of Faro
guleh, and consists of four claims, the Gambler, Lakeview, Madge, and
Lost Chord, which are owned by A. Lamb, A. R. Thompson, C. Settle-
mier, and A. H. Dever.

One of the main longitudinal veins of the area crosses this property.
It has been found at intervals across Faro gulch, and probably extends
much farther than it has been traced. Two adits have been driven in this
vein on the Gambler claim. The upper is 50 feet above the lower, and
81 feet to the south of it, and is 50 feet in length. An underhand stope
18 feet long and 12 feet deep is situated 18 feet from the entrance. The
lower adit is 40 feet in length.

The vein, which varies in width from 4 to 6 feet, is mineralized with
quartz, arsenopyrite, galena, zinc blende, freibergite, and siderite. The
stope yielded 53 tons of ore about half of which assayed 230 ounces of
silver and 34 per cent lead, and the remainder 135 ounces of silver and 46
per cent lead.

Silver Basin Claim

This claim is owned by R. Rasmussen and lies on the western slope
of Silver Basin gulch. Development consists of one short drift and a
number of trenches and open-cuts. Five veins, numbered in the order of
their discovery, have been exposed by these workings. No. 1 vein is
exposed in an open-cut that lies several hundred feet from the western
boundary of the claim. The mineralization is typical, consisting of sider-
ite, galena, and freibergite. No. 2 vein is exposed in a small open-cut
to the northeast of the adit, and is about a foot wide. The mineralization
is mostly quartz and arsenopyrite, but a small amount of galena occurs.
Vein No. 3 iz very similar to vein No. 1, No. 4 vein is one of the most
important showings on the property. It is exposed in a series of open-cuts
near the eastern boundary of the claim and has a width of 4 feet. It has
been traced over a hundred feet, and also appears on the adjoining claim,
Silver Basin No. 4, owned by M. Michie. The mineralization shows
quartz, galena, siderite, and freibergite.
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Vein No. 5 lies 150 feet to the east of No. 3 and is only partly
exposed. It has apparently a width of 8 feet and is mineralized with
quartz, arsenopyrite, galena, freibergite, siderite, barite, and occasional

flakes of native silver. Shamrock Group

The Shamrock group, consisting of seven claims and two fractions,
owned by Messrs. A. Erickson, T. McKay, L. Beauvet, and A. Nichol,
is situated near the summit of Keno hill, immediately to the west of the
original group of Keno Hill, Limited. The workings consist of an adit
240 feet in length, with three crosscuts, and three prospect shafts, from
the bottom of one of which a drift was run. These workings are all on
the Shamrock claim. On the Reno are two open-cuts, and one on the
Maple Lealf.

The adit taps a vein 80 feet from the entrance, and follows it to the
end of the workings. This vein varies from 6 inches to 3 feet in thick-
ness. The mineralization consists of galena with lead carbonates.

Two prospects shafts above the adit encountered two parallel veins.
A shipment of 60 tons was taken from these workings.

On the Maple Leaf claim an open-cut partly exposes a vein thought
to be the continuation of Keno Hill, Limited, No. 1 vein. On the Reno
claim two veins are exposed in open-cuts. The exposures were poor, but
the veins showed heavy galena mineralization.

Butyer Group

The Butyer group consists of two claims, the Stone and Rye, owned
by M. Butyer, who also owns a half interest in the intervening claim. The
principal workings lie on the Stone claim. The vein is exposed in three
open-cuts on the northern slope of the hill, and an adit, 245 feet long,
taps the vein below. In the adit the vein has a width of 12 feet and is
mineralized with quartz, siderite, freibergite, chalcopyrite, and a little
galena. The vein is considerably disturbed by post-mineral faulting. In
the open-cuts above, the vein has a width of 12 feet and the filling is com-
posed of schist fragments cemented with siderite, carrying galena, zine
blende, freibergite, and chalcopyrite.

A number of other claims have small showings of ore, which at the
time of examination were not opened up. Practically all the shipments
from Keno hill have come from the properties listed above, with the greater
part of the production coming from the properties held by the organized
companies. The ore reserves known to exist are chiefly located on the
claims of Treadwell Yukon Company, Limited. In most cases individual
miners have not pushed development far ahead of the work necessary to
extract the ore. The exact tonnage available on the claims of Treadwell-
Yukon Company, Limited, is not known, but it is believed that this
company has ore in sight to cover operations for some years.

GALENA HILL

Galena hill is situated across Christal creek about 4 miles to the west
of Keno hill. The distance of the properties from Mayo is about the same
as those on Keno hill, namely about 42 miles by road.
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The Silver King mine was discovered on Galena hill in 1906 and was
the first lode deposit of importance discovered in Mayo district. It was
mined from 1914-1916 and undoubtedly stimulated prospecting for this
class of deposit in the district. It was not, however, until 1923, long after
the discovery of Keno hill, that float was found on Galena hill which led
to the discovery of other deposits.

Geology. In general the geology of the hill is similar to that of Keno
hill, which has been described. The rocks consist of schist, quartzite, green-
stone, and rhyolite. The schist-quartzite group has been divided into three
members, a lower schist group, a middle quartzite group, and an upper schist
group. The cleavage of the schist and greenstone closely parallels the
bedding of the quartzite. In general the bedding and cleavage strike
slightly north of east, except on the part of the hill to the east of its
summit, where the direction is slightly south of east. The average of the
dip is about 30 degrees southerly; the angle varies for the most part between
20 and 40 degrees, and is even as high as 75 degrees in the vicinity of some
of the faults. All the consolidated rock formations are faulted.

Glacial deposits are thick on the lower part of the hill, and generally
thin on the upper slopes and top of the hill. The ice moved southwest and
on the top of the hill scattered quartzite boulders over the schist to the
southwest. Most of the bedrock is covered with rock float, talus, vegeta-
tion, and glacial deposits, but the character of the bedrock may in many
places be judged by the character of the float. Rock outerops are scarce,
except in the deep gulches.

The mineral deposits are fissure veins in which the ore occurs in the
form of shoots. The veins follow faults which with few exceptions strike
northeasterly and dip to the southeast at steep angles. The faults as a
rule are not easily recognized. Fault planes are rarely exposed except in
artificial excavations. Where not exposed their presence may be inferred
where formations are offset along the strike. The veins have been classi-
fied on a mineralogical basis into four classes. There is no sharp dividing
line between the four classes, but taken as a whole each group has certain
fairly definite characteristics. The veins of group No. 1 may be called
siderite-galena-freibergite veins. Manganiferous siderite is by far the most
important gangue mineral; galena and freibergite are the most important
ore minerals. The chief minerals formed by the weathering and oxidation
of the ore and gangue minerals are cerussite, limonite, and manganese oxide,
the last causing conspicuous blackening in the oxide zone. Quartz and
pyrite are present as a rule, but only in small quantities. Chalcopyrite,
azurite, and malachite were found in only one deposit. Native silver is
reported to have been found near the surface of one deposit. Silver values
as a rule are high, gold values are absent or unimportant.

A variety of deposits are included in group No. 2. The predominant
gangue mineral is either quartz or ankerite; calcite is present in a few
places, and siderite is either subordinate or absent. Although the ankerite
carries manganese, the black oxide of the oxide zones, so conspicuous in
the veins of group 1, is less conspicuous in most, though not all, of these
deposits. Both galena and sphalerite were noted in all except one deposit;
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pyrite is always present, and is important in most cases; limonite, cerussite,
chalcopyrite, and malachite are also present. Silver values are important
in some of the deposits.

The Silver King deposit, mined in the earlier years of the camp, does
not resemble any of the other deposits of the hill in that it contains an
important amount of ruby silver, and smaller amounts of marcasite and
chert, and was a rich silver lead deposit in a gangue mostly of quartz.
Small values in gold were also present.

The veins of group 3 may be called quartz-arsenopyrite veins. Quartz
ig the chief gangue mineral, but ankerite, calcite, and a minor amount of
white mica are present in some veins. Arsenopyrite is characteristic;
pyrite, galena, and sphalerite are present in most cases; pyrrhotite occurs
in one case, and a speck of native gold was found in one deposit. Cerussite
and limonite are present as oxidation produets. The veins as a rule con-
tain small values in both gold and silver. Deposits of this type on Galena
hill have not yet shown promise of being of economic importance.

Group 4 is represented by one unimportant quartz-stibnite deposit said
to carry low silver values.

The veins are faulted by northwesterly trending faults.

Al] the veins of group 1 occur in the quartzite, some of those of groups
2 and 3 occur in the quartzite, and the others in the lower schist and
intruded greenstone. No veins are known to occur in the upper schist.

The veins cut greenstone and are probably closely related in age to the
rhyolite. It is thought that both the material of the veins and the rhyolite
had their origin in a granite mass which is believed to underlie most of
the district.

Description of Properties

The Silver King property is situated on Galena creek, west of Keno
hill proper. It was a producer of importance from 1914 to 1916. It was
discovered in 1906 by H. W. McWhorter, and was afterwards allowed to
lapse. It was restaked in 1912 or 1913 by McWhorter, who leased it to
J. Alverson and G. Hoffman. These lessees did the first real development
on the property and proved it to be of importance. They shipped 59 tons
of ore to Trail, the returns of which amounted to $269 a ton in gold, silver,
and lead. In the spring of 1914 the property was acquired by T. P. Aitken
and H. Munroe. During the winter of 1914-15 these owners shipped 1,180
tons of ore to San Francisco. The smelter returns for this shipment included
about $3 a ton in gold, and for about half the ore 280 ounces of silver to
the ton and 39 per cent lead, and for the balance of the ore 260 ounces of
silver and 23 per cent lead. Aitken and Munroe continued mining until
1916 when an option on the property was secured by Manley and Ives
who did some drilling on the property.

The vein has a known length of 2,400 feet, strikes north 68 degrees
east, and dips steeply to the southeast. The country rock on the foot-wall
side is massive quartzite and on the hanging-wall side is schist and quartz-
ite interbedded. The ore-shoot had a horizontal length of about 60 feet,
and was mined to a depth of 200 feet from the surface. This shoot pitched
to the northeast along the vein. The southwest end was 60 feet below the
surface. The shoot averaged 3% feet wide, and had a maximum width of
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7 feet. The minerals present were chiefly galena and ruby silver in a
quartz gangue; cerussite, sphalerite, iron sulphide, and siderite also
occurred. In the bottom of the ore-shoot, iron sulphide and sphalerite were
the predominant minerals. An examination of the dump showed the follow-
ing minerals: pyrite, marcasite, sphalerite, galena, quartz, siderite, and
minor amounts of chert, pyrargyrite, chalcopyrite, and manganese oxide.

The vein continues southwesterly from the Silver King property
through two claims, the Mable owned by W. J. Tormey and the Adam
owned by M. Evans. Material on the dumps of the shafts sunk in the
vein includes siderite, ankerite, limonite, quartz, galena, and pyrite; both
the siderite and ankerite are blackened by manganese oxide. No important
ore-bodies have been found on these two claims.

Northwesterly from the Silver King claim the vein has apparently not
been found. On the Webioot claim, which is owned by J. Alverson, and
is the first claim northwest of the Silver King, some manganese oxide and
a small amount of pyrite were found on the dump of a prospect shaft; this
shaft, however, lies to the northwest of the prolongation of the strike of the
vein. The northeast extension of the vein has been possibly offset to the
south by a cross fault which occurs higher up on Galena creek; this con-
clusion is supported by the fact that ruby silver float is reported to have
been found to the south of the strike of the vein in a ground-sluice on the
Webfoot claim.

Arctic and Mastiff Claims

These claims are at the present the most important on Galena hill.
They are situated high on the northwestern slope of the hill near the head
of Star creek. The owners are C. Settlemier, C. H. Bermingham, S. M.
Dorr, and A. Stoner.

The claims were staked in 1921. In 1923 float was found which led to
the discovery of the ore-body. In 1924, 26 tons of ore was shipped, in
1925 about 350 tons of ore was shipped, and in 1926 the shipments totalled
1,500 tons. The ore is hand-sorted for shipment. The owners state that
the shipped material averages about 62 per cent lead, and 150 ounces of
silver to the ton.

A shaft has been sunk to a depth of 46 feet, and a drift run for 100
feet along the vein. The floor of the drift is 38 feet below the collar of
the shaft. Other workings consist of a prospect shaft and about twenty-
five open-cuts.

A small amount of ore was found in sinking the main shaft, in the
prospect. shaft and in some of the open-cuts, but the main ore-body was
opened up along the drift. The drift appears to be along the top of a
tabular ore-shoot, the limits of which are not yet known. The part mined
out was at least 90 feet long, and averaged 5 feet in thickness, but in some
places was 9 feet thick. The hanging-wall of the ore-shoots dips at /7
degrees, the foot-wall is at a steeper angle. The strike is variable.

The minerals are galena, cerussite, and freibergite in a gangue of
limonite, manganese oxide, siderite, and a very small amount of quartz and
pyrite. The most abundant primary minerals of the deposit are galena
and siderite. The vein has probably been offset by a northwest fault. The
part of the vein deseribed above lies on the northeast side of the fault,
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and appears to be offset to the southeast relative to the part on the south-
west side of the fault. The latter part of the vein has been exposed by
the prospect shaft and by open-cuts. The material on the dumps indicates
that the vein is mineralized for a length of 300 feet from the fault with
limonite, manganese oxide, and a small amount of quartz and pyrite; a
little galena and cerussite were also found.

Ruby Fraction

This property, a small fraction owned by E. Bjonnes, is situated on
the northeast side of the Mastiff claim. A vein 14 feet wide, striking north
55 degrees east and dipping 67 degrees to the southeast, was prospected
during the summer of 1925 by means of open-cuts. The country rock is
mainly quartzite with some mica and graphite schist. The vein is mineral-
ized with siderite, galena, a small amount of pyrite, and probably freiber-
gite. Alteration products present are limonite, manganese oxide, and cerus-
site. The owner states that the galena carries from 250 to 385 ounces of
silver to the ton, and the earthy cerussite carries as high as 700 ounces of
silver to the ton.

Coral and Wigwam Claims

This property, part of a large block of claims owned by R. Fisher
and Dr. W. E. Thompson, is situated at the head of Porcupine gulch on the
northwest slope of Galena hill. The claims were staked in 1921, but no
real prospecting work was done until 1924. Shipments amount to 7 or 8
tons of ore, assaying 258 ounces of silver to the ton, and 61 per cent lead.

The workings consist of a few open-cuts and three shafts along the
strike of the vein. The centre shaft is 26 feet deep, and from the bottom a
short drift has been run northeast along the vein, and near the end of the
drift a short crosscut was driven southeast. No informsion is available
regarding the other shafts, as these were filled with water at the time of
examination.

The centre shaft, drift, and crosscut are in a shear zone striking north
53 degrees east and dipping 65 to 75 degrees southeast. The foot-wall is
mica and graphite schist and the hanging-wall chiefly quartzite with some
schist. Mineralization is irregular and occurs chiefly near the foot-wall
of the shear zone. The primary minerals are galena, associated with a
considerable amount of freibergite, in a gangue of siderite and minor
amounts of quartz and pyrite. Alteration products are also present. It
is reported that native silver occurred near the shaft.

Elsa Claim

This property, owned by C. Brefalt and D. Tolmie, is situated low
down on the south side of Porcupine gulch. In the spring of 1925 a vein
was exposed by means of ground-sluicing and was further prospected by
means of an open-cut. .

The country rock is quartzite with some graphite schist. The minerali-
zation occurs, in a fault which strikes north 45 degrees east and dips 70
degrees to the northviest. The walls are poorly defined in the open-cut,
but the vein may be 7 feet wide. The primary minerals present are galena,
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siderite, freibergite, and minor amounts of quartz, pyrite, and chalcopyrite;
the usual oxidation products are present. The vein material oceurs in part
as the cement of a quartzite breccia. The owners state that samples of
the galena assayed from 69 to 82 per cent lead and from 150 to 446 ounces
of silver to the ton, and that a sample of the siderite and freibergite assayed
1,450 ounces of silver to the ton. The fault probably extends a consider-
able distance northeast and southwest from this open-cut.

Dragon Claim

This property, owned by O. Miller, is situated on the northern slope
of the hill about a mile northeast of its highest point. A vein has been
prospected along its strike for a distance of 500 feet by means of three
shafts 20, 24, and 42 feet deep, and five open-cuts and two sluices.

The vein, which is reported to be from 5 to 7 feet in width, strikes north
16 degrees east and dips 66 degrees southeast. The hanging-wall is quartz-
ite and the foot-wall in most places is black schist. The minerals in the
vein are siderite, limonite, manganese oxide, galena, cerussite, freibergite,
and a little quartz. The ore minerals carry high values in silver, but are
only sparsely distributed through the siderite which is the main constituent
of the ore.

Near the northeast end of the vein the siderite ends abruptly and the
mineralization is quartz, arsenopyrite, galena, and pyrite. It is assumed
that this mineralization is in a cross fault which strikes north 82 degrees
west.

Hector Claim

This property, owned by C. Sinyard and M. S. McCown, is situated
just west of the highest part of the hill.

A vein which strikes north 48 degrees east and dips 65 degrees to the
southeast was exposed by means of two open-cuts. The country rock is
quartzite, graphite schist, and greenstone, the last being exposed in one of
the open-cuts on the hanging-wall of the vein. Where exposed the vein is
about 5 feet wide, and is filled mostly with limonite and manganese oxide.
Cerussite and a little galena are also present. According to the owners the
silver values are as high as 312 ounces to the ton, carried chiefly in the
cerussite.

Dizie Claim

This claim, owned by J. V. Sullivan, is situated on the northwestern
slope of Galena hill about 2,000 feet northeast of Porcupine gulch, and at
an elevation of 3,900 feet.

The country rock is quartzite, intruded by a sill of greenstone. In
two open-cuts in the quartzite 300 feet north of the greenstone some siderite
float has been found. In an open-cut near the greenstone a quartz vein
sparsely mineralized with arsenopyrite is exposed. It strikes roughly east-
west and dips about 40 degrees south. Since the examination of this
property in 1925 it is reported that an ore-body has been found, and that
shipments will be made in the near future.
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Rico Claim

This claim is situated on the eastern slope of the hill and is owned by
H. A. Stewart.

The workings consist of a shaft and a tunnel, and a ditch for sluicing.
The shaft exposes a vein in brecciated quartzite. The minerals observed
were limonite, manganese oxide, a little ankerite, and minor amounts of
quartz and pyrite.

Bluebird Claim

This claim, owned by A. McLeod, H. Rhor, and 8. Turpin, is situated
low down on the northeast slope of the hill. A vein striking north 25 degrees
east and dipping 62 degrees to the southeast was exposed by means of two
open-cuts. The vein is mineralized with galena, sphalerite, and pyrite, in
a gangue of ankerite, caleite, quartz, limonite, and manganese oxide. The
country rock is greenstone, and along the foot-wall it contains disseminated
pyrite. The galena is reported by the owners to assay 292 ounces of silver
to the ton and 77 per cent lead.

Tin Can Clatm

This claim, owned by A. MecLeod, H. Rhor, and S. Turpin, is situated
low down on the eastern slope of the northeast end of the hill. The work-
ings consist of a ground-sluice, two shafts, and a few open-cuts. The
shafts have exposed a vein, which, judging from the material on the dumps,
is mineralized with ankerite, calcite, quartz, sphalerite, pyrite, and a small
amount of siderite, limonite, and manganese oxide. A small amount of
galena is also reported to have been found.

Eagle Claim

This claim is situated on the eastern slope of the hill, and is owned
by A. McLeod, S. Thurber, and Miss J. Stewart.

A vein that strikes about north 50 degrees east and dips steeply to the
southeast has been prospected by means of several open-cuts, prospect
shafts, and ditches. On the foot-wall side of the vein the country rock is
mica and graphite schist, and on the hanging-wall side of the vein is quartz-
ite. The vein is mineralized with quartz, siderite, pyrite, galena, sphalerite,
limonite, and malachite.

Jupiter Claim

This claim, owned by R. Fisher, is situated at an elevation of 2,900
feet just west of Sandy creek on the northwest slope of the hill.

An open-cut exposes a small vein which strikes north 53 degrees east
and dips 80 degrees southeast. The minerals present form bands parallel
to the walls of the vein, and include quartz, ankerite, calcite, limonite,
pyrite, arsenopyrite, sphalerite, and a little native gold and white mica.

Betty Claim

This claim is situated at an elevation of about 3,700 feet just east
of Sandy creek on the northwest slope of the hill.
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Two small open-cuts in greenstone have exposed a narrow vein that
strikes about north 58 degrees and dips to the southeast. The minerals
present are quartz, galena, calcite, sphalerite, arsenopyrite, pyrrhotite,
cerussite, and limonite.

Crystal King Clarm

This claim, situated on Christal creek at the foot of the northern slope
of the hill, is owned by F. Swanson, O. Dahl, A. E. Erickson, and M. Evans.

The workings, which are now caved, are in schist. The property was
worked in 1918, and showed five quartz-arsenopyrite stringers, and a shear
zone 3 feet thick, through which are scattered small bunches of quartz,
galena, sphalerite, arsenopyrite, and pyrite.

(2) Upper Beaver River Area

Upper Beaver River area comprises that part of the basin of Beaver
river west of Braine creek. Silver-lead deposits were found on McKay hill
in 1922, and since that time discoveries have been made on Grey Copper
hill, and Silver hill. A trail has been cut from Keno hill to the district.
These distances by this trail to the localities from Keno hill are respectively
45, 57, and 65 miles.

A canoe route to the distriet is also available. Canoes were taken
up Stewart and Beaver rivers by Camsell and Keele of the Geological
Survey in 1905, as far as the mouth of Braine creek, and it seems probable
that gasoline launches could run from Fraser falls on Stewart up Stewart
and Beaver rivers as far as the mouth of Rackla river. It remains to be
tested whether this route is available for freighting. Provision would have
to be made for portaging around Frazer falls, but a road could easily be
constructed down Beaver valley to the mouth of Rackla river.

The first deposits were located on McKay hill in 1922, In 1923 high-
grade float was found on Grey Copper hill, and in the same year claims
were staked on Silver hill. The writer made a hurried trip to the properties
on McKay hill in 1923, and returned in 1924 to map an area embracing all
the then known deposits. Development work up to that time, however,
included only the necessary work to legally hold the claims, and only a
limited knowledge of the ore-bodies could be obtained.

In 1926 the Consolidated Mining and Smelting Company, Limited,
took options on some of the claims of McKay hill, and prospected them,
but the results of this examination are not yet available. It was reported
that this company would continue work in 1927.

GEOLOGY

The area is part of the Ogilvie range, which is underlain largely by
sedimentary rocks. These were tentatively divided into three groups. One
of the groups, consisting of quartzite, slate, limestone, and conglomerate,
occurs only to the south of the valley of Beaver river and Police creek, but
is thought to correspond to a group of caleareous sandstone, slate, argillite,
and limestone that oceurs to the north of this valley. These rocks are
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known to be pre-Ordovician in age, and have been tentatively correlated
with the Tindir group of Precambrian age occurring on the International
Boundary.1

Overlying these are voleanic agglomerate, shale, sandstone, limestone,
and shaly limestone. Fossils collected from the limestone ranged in age
from Ordovician to Devonian. The limestone is massive, and the outcrops
suggest the two limbs of an anticline, whose centre has been removed by
erosion. The portion of Devonian limestone included is probably minor in
amount; no definite stratigraphic break was recognized between the Ordo-
viclan and Silurian.

The igneous rocks are augite andesite and augite diorite. The andesites
form small bodies of extrusives and intrusives and are abundant in the
Tindir (?) rocks except in the quartzite south of Beaver river. They
also form sills in the limestone.

The augite diorite intrusions are of small areal extent. One sill-like
mass was noted to the west of Carpenter creek, and several sills to the
south of Beaver river. The principal minerals are augite and plagioclase
feldspar (andesine). The data as to the relative ages of the andesites and
diorites are inconclusive, but the two rock types are thought to belong to
the same general period of vuleanism. The andesites cut all the rocks with
which they come in contact, including the Ordovician to Devonian lime-
stone.

The silver-lead ores consist of galena with subordinate tetrahedrite
and zine blende in a gangue of quartz or caleite. A number of samples
taken of the veins indicate a relatively low content of silver. Where tetra-
hedrite is present the silver content increases, but samples of fairly pure
tetrahedrite show only 70 ounces of silver to the ton. In one case on Grey
Copper hill, freibergite float has been found assaying 900 ounces of silver
to the ton, but none of this was on the ground at the time of the writer’s
visit.

Descriptions of Properties

Silver H1ll

Silver hill is situated near the head of Ervin creek, a tributary of Car-
penter creek. It is a knife-edged ridge forming a spur of Carpenter ridge.
Eight claims and two fractions, staked two deep across the ridge, have been
located by J. Carpenter, E. Ervin, and J. McLean, of Xeno hill. Several
claims have been staked at either end of the group by other parties.

The rocks outeropping along the ridge consist of caleareous sandstones
or dolomitic sandstones, intercalated with which are beds of impure sandy
limestone. The strata strike in a general way along the ridge and dip
at angles of 50 to 85 degrees to the west. Both strike and dip, however,
vary rapidly from place to place. The western slope of the ridge, forming
the dip slope, is steep, and exhibits numerous outcrops, particularly above
the talus slope at the base. It is on this steep hillside that all the showings
located to date occur. The eastern slope is more gentle and is covered
with vegetation. Intrusive into the sandstones are several bodies of green-
stone. The largest of these outcrops on the ridge to the east of Silver hill,

!Cairnes, D. D.: “Yukon-Alaska International Boundary''; Geol. Surv., Canada, Mem. 67, pp. 44-57 (1914).
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in such a position that the heds of sandstone carrying the ore deposits lie
above its upper contact. On the ridge to the west of Silver hill the Ordo-
vician-Devonian limestone overlies the sandstone unconformably.

There are many short fissures in the sandstones of Silver hill, both
transverse to the strike of the strata, and longitudinal. It is probable that
the short, transverse fissures are due to minor crustal adjustment accom-
panying the intrusion of the greenstone mass. The ore deposits have
formed along the short, transverse fissures, which served as channels for
the mineralizing solutions. Mineralization apparently took place by re-
placement of the wall-rock along the fissures; this replacement was of a
selective character, the impure limestone beds offering the most favourable
spots for the formation of ore-bodies. The mineralization consists of
galena, with subordinate sphalerite and pyrite in a gangue of calcite and
siderite. Quartz is present only in minor amounts. The galena is quite
fresh at the surface, being coated with only a thin film of carbonate, but
in some places, an iron capping composed chiefly of limonite occurs to a
depth of a few feet. The position of the ore-bodies with respect to the
greenstone, and the lack of other igneous rocks in the neighbourhood, sug-
gest that the mineralizing solutions may have had their origin in the magma
that formed this greenstone mass.

Ore-bodies have been located at thirteen localities on this property.
Some of these are small, whereas others have been traced by means of
trenches for distances of 50 to 175 feet. The better bodies have a thickness
of 3 to 6 feet.

In one case an ouferop of country rock carries irregular masses of
galena with disseminated galena over a total width of 100 feet. The distri-
bution of the galena is extremely irregular, although few large pieces of
rock can be obtained that do not show specks of it. The largest mass of
galena here exposed at the time of examination was 30 feet long and had a
thickness of 6 inches to a foot.

One of the best showings on the property is partly exposed in a trench,
This appears to be a tabular body about 26 feet thick. Its length is
unknown as it has been crossed by only the one trench. It is composed
mostly of galena, but carries a little pyrite and zine blende. Near the
hanging-wall is a horse of unreplaced country rock. A sample cut across
this deposit yielded 65 per cent lead and 4-5 ounces of silver to the ton.

At another locality is a fault breccia, the cement of which is partly
galena and pyrite. These sulphides also show in the country rock for a
distance of 100 feet from the fault, but nowhere was a large body of ore
visible.

Considerable development work remains to be done on this property
in order to show the size and shape of the ore-bodies.

Grey Copper Hill

Grey Copper hill is situated 4 miles north of the mouth of Carpenter
creek. The discovery, by R. Fisher, in the autumn of 1923, of rich frei-
bergite float on this ridge led to a stampede to the hill, during the course
of which upwards of fifty claims were staked, mostly on the snow. Only
assessment work was done on them during 1924.
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Only one mineral vein was noted, but float from other veins was
observed. The available evidence indicates that these are of the tetra-
hedrite-siderite-pyrite type, very similar to those of Keno hill, with this
exception, that no galena was noted in the occurrences of Grey Copper hill.

The only vein seen was on discovery elaim—the Grey Copper King.
This vein outerops in a small canyon on the western face of the hill a few
hundred feet above timber-line. It is partly exposed in @ small open-cut,
and is estimated to be 24 to 30 inches thick. The fissure strikes north 10
degrees west, and dips 78 degrees to the southwest. The vein filling consists
of siderite, tetrahedrite, and pyrite, with some quartz, azurite, and mala-
chite. The siderite makes up the bulk of the deposit, and is light brown,
and coarsely crystalline. Tetrahedrite and pyrite are seattered through
it in small specks and bunches. A sample of 16 inches of this vein was
taken, and assayed 52 ounces of silver to the ton.

On the King Tut claim farther up the hill, it is claimed that freiber-
gite float carrying up to 1,100 ounces of silver to the ton has been found.
None of this was observed by the writer, although careful search of the
vicinity was made. A vein of siderite about 20 feet long and of unknown
thickness crosses the guleh at this point.

It seems evident that other veins oecur, and it is not improbable that
galena will be found when these are fully prospected.

McKay and N eighbour'ing Hills

MecKay hill is situated between Beaver river and Police creek. The
chief claims with mineral showings are the Carrie and Whiterock, owned
by L. B. Erickson, the Snowdrift, owned by W. F, McKay, and the Black
Hawk, owned by C. Beck.

The mineral deposits occur in and at the borders of small masses of
amygdaloidal andesites and andesite breccias in which caleite fills the
amygdules and replaces the original constituents of the rocks. No deposits
are known in the Tindir (?) slates which occur at this point. The deposits
are exposed at only a few points; in most instances their presence is indi-
cated only by float.

The positions of the exposed bodies, and the distribution of the float
indicate that a mineralized zone crosses the southern face of McKay hill,
with a general strike of north 30 degrees magnetic, and that it passes close
to the common corner of the four claims. It cannot be stated definitely
whether this zone is a continuous vein with ore-shoots at intervals, or
whether it consists merely of a number of lenses arranged along a single
line. The latter alternative appears the more likely explanation as the
float is found at isolated points. Other deposits, some of them roughly
parallel with this zone, occur at different points on the claims.

The main showing lies on the Carrie claim about 400 feet to the south-
west of the common corner of the four claims. At this point an open-cut
has exposed a mass of galena, 12 feet 6 inches wide. The strike of the
hanging-wall is north 30 degrees east, and on the foot-wall it is north, both
walls being approximately vertical. In a second cut 30 feet to the north-
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east the ore-body is only 4 feet wide, and in a third cut 50 feet farther
in this direction, no ore was found. A section across the large showing
from hanging-wall to foot-wall shows as follows:

Feet Inches

Disseminated galena in quartz.............co.vvviininininnen.n. 0 6 to 10
Crushed QUATTZ.......vuteie et (] 12
Massive galena with tetrahedrite and blende e 5

Quartz with disseminated galena.............................. 4 6
Massive galena.......o.oiorii i 2 6

A sample cut across the face of this body assayed 3-25 ounces of silver
to the ton and 56-45 per cent lead. Two samples of float from the same
vein taken the previous summer assayed 45-0 and 14-0 ounces of silver
and 59-45 and 78-20 per cent lead, respectively.

At the common corner of the four claims the most northerly outerop of
this vein is exposed. It apparently consists of a sheeted zone about 35 feet
across, including two horses of greenstone 10 and 8 feet wide. Samples
showed 4-0, 10-0, and 5-5 ounces of silver, and 22-83, 44-00, and 39-38
per cent lead.

No other outerops belonging to this zone occur, but streams of float
descending the hillside indicate where other mineralized portions occur.
Two samples of this float, one a sample of massive tetrahedrite, were
assayed, and gave 62-1 ounces of silver and 17-80 ounces of silver, and
9-57 and 63-40 per cent lead.

Veins or ore-bodies other than those belonging to the zone described
occur as follows. Two large quartz veins, apparently barren, occur near
the summit of McKay hill. To the north of the summit the existence of
two veins is indicated by float. One of them occurs about 100 feet, and the
other 300 feet, northwest of the summit. The first apparently consists of
quartz, galena, and tetrahedrite, and a sample assayed 13-2 ounces of sil-
ver, and 54-0 per cent lead. The second occurs in a small saddle, and con-
sists of quartz, galena, and tetrahedrite. A sample of the float assayed
11-0 ounces of gilver to the ton, and 44-95 per cent lead.

On the eastern end of the hill a vein outcrops on the Snowdrift claim.
It is only partly exposed, with the hanging-wall and 18 inches of the vein
visible. The quartz lying along the hanging-wall is barren for about the
width of a foot, the remaining 4 to 6 inches is well mineralized with tetra-
hedrite, malachite, and azurite. The covered part of the vein probably
consists of quartz and galena. Two samples were taken, the first a picked
sample of the tetrahedrite, and the second a sample of the vein material,
both float, and occurring in place. These assayed 38:0 ounces in silver,
and 26-0 ounces of silver to the ton, and 4-58 and 19-76 per cent lead.

Quartz float has been found at two places at the eastern end of the
hill, but no trenching has been undertaken on these.

Adjoining these claims is a group of four claims to the south, two to
the north, and two on the west. These may be considered as belonging to
the group already described. On the east and north is the Yellow Rock
group of six claims owned by A. N. Martin, O. Dahl, E. Anderson, and C.
Williamsen. Mineral float has been found at several points on these claims,
but the ore-bodies from which it comes have not been located.
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Horseshoe hill lies to the east of McKay hill, separated by the small
gulch known locally as Red gulch. In the saddle at the head of the right
fork of Red gulch, a large amount of vein float has been found. The float
consists of quartz, galena, and tetrahedrite. Samples were taken of this
float, and assayed 1-0, 0-6, and 1-0 ounces of silver to the ton, and 62-3,
42-36, and 29-15 per cent lead.

On the hills surrounding McKay hill there is considerable evidence of
mineralization. Large quartz veins occur near the summit between Beaver
river and Police creek, and on the Crystal claim of F. Envoldsen, on the
western side of Falls creek, a vein carries galena, chalcopyrite, zine blende,
and limonite, in a gangue of quartz.

The deposits of MeKay hill and surrounding hills are not sufficiently
developed to permit of obtaining a good idea of their nature and genesis.
None of the ores which to date have been located in place in Beaver River
area are rich enough to permit of mining under existing conditions of trans-
portation. At present the ores would have to be hauled overland 85 to 100
miles to Stewart river and then shipped to smelters on the Pacific coast,
a distance of some 3,000 miles.

Lookout Mountain

Mount Haldane (or Lookout mountain) is situated to the west of
Galena hill. The Lookout Mountain property is situated on a spur lying
to the west of Bighorn creek, about 28 miles by road from Mayo.

This property was prospected in 1918, 1919, and 1920 by a local com-
pany, and a large amount of work was done. Promising values were found,
but failure to find ore-bodies of size and grade sufficient for shipping forced
the abandonment of the enterprise. The property is owned by A.
Johnson.

The country rock is quartzite and quartz-mica schist with some green-
stone. Small bodies of granite porphyry intrude the schist series. The
vein follows an irregular fracture striking north 30 to 60 degrees west and
dipping to the northeast at 50 degrees. The thickness of the vein varies
from a few inches to 7 feet or more.

The mineralization consists of quartz, galena, limonite, manganite,
pyrolusite, anglesite (?), cerussite, and occasional specks of copper min-
erals. The ore is disseminated, the galena occurring in small streaks and
masses. Galena is abundant in the upper winze and along the foot-wall
of the intermediate adit. On the third level are two streaks of carbonates,
which carry high, but very erratic, values in silver. A small ore-shoot
occurs in a winze sunk below this adit. Twenty-nine tons of hand-sorted
ore were shipped, the smelter returns being 95 ounces of silver to the ton,
and 59 per cent lead.

The workings consist of an upper adit 50 feet long terminated by a
winze 25 feet deep; second or intermediate adit 39 feet lower and 90 feet
to the north, and 59 feet long; a drift, along the vein which has been run
to directly below the winze from the upper adit, an upraise has been driven
to within 6 feet of the bottom of this winze; a third adit, 125 feet below

the second and 32 feet to the north, is 135 feet long to where it taps the
9675217
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vein, and has been continued as a drift for 305 feet in a southerly direction,
with winzes at 10 and 140 feet which are 55 and 90 feet deep respectively,
fourth level has been driven between these two winzes.

The float from several other veins has been found across the creek,
but these have not been prospected.

Davidson Mountains

Davidson mountains are situated across Ladue valley to the north of
Keno hill. Prospects have been discovered at a number of points, but none
of these has as yet reached the productive stage.

A winter trail leads from the road at Galena creek to mount Cameron,
with side trails to Stand-to and Rambler hills.

The geology is similar to that of Keno hill. The greater part of the
area is underlain by quartzites, quartz-mica schist, and crystalline lime-
stone, with intrusive bodies of greenstone. One body of muscovite granite
was noted, but none of the acid dyke rocks of the type found on Keno hill
was noted.

Stand-to Hill

This property is situated on the east side of Homestead creek about
2 miles from its mouth. The workings are about 500 feet above the creek
level.

The property comprises seven claims owned by J. Zahn, W. Forbes,
D. Forbes, D. MacDonald, J. Falconer, and J. A. Macdonald. These claims
are grouped for purposes of assessment work, and were staked in 1920.

The vein is a fault fissure having a vertical displacement of about 50
feet and has been traced for a length of 200 feet. The strike is south 50
degrees east, and the dip about vertical. The width varies from 16 inches
to 2 feet, and the vein is mineralized with galena, calcite, siderite, cerussite,
manganite, limonite, chalcopyrite, and quartz. Two samples were taken,
and these assayed 3-30 and 17-60 ounces to the ton, and 19-36 and 4-40
per cent lead.

The workings consist of a number of trenches and a 50-foot drift on
the vein.

Rambler Hull

Rambler hill is about 6 miles east of the foot of MeQuesten lake. The
property lies on the summit of the hill, and comprises eight claims, which
are owned by A. R. Thompson, H. Colley, J. Alverson, G. Forey, J. Lake,
and J. Robertson, each of whom owns an undivided eighth interest.

The vein filling consists of limonite, galena, pyrite, quartz, cerussite,
anglesite (?), malachite, and chalcopyrite. Limonite makes up the greater
mass of the deposits, and included in it are nodules of galena coated with
oxidation products. Near the surface and extending downward for 37 feet
are large masses of galena; below, these disappear leaving only small
nodules in the limonite.

Galena appears in three open-cuts along the vein between the shaft
and the adit. In the adit the vein appears 3 to 4 feet thick with a variable
dip and strike. Galena is present as small bands and irregular masses in
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the vein, with chalcopyrite as small specks in the galena. Two samples ol
fairly pure galena were taken. These assayed 36-80 and 36-00 ounces of
silver to the ton, and 54-91 and 52-60 per cent of lead.

The workings consist of a shaft and adit. The shaft is 80 feet deep,
with a crosscut 12 feet long. The vein was traced 300 feet down the hill-
side from the shaft, and the adit started. It is comparatively short.

On surrounding claims little other than assessment work has been done,
and although it is evident that other veins occur, it is impossible to give
particulars with respect to these, as the surface is covered nearly everywhere
with drift. On one claim, the Lucknow, owned by A. R. Thompson, a fault
fissure has been traced by means of float for 2,000 feet, and at one point
where a trench was dug there is a broken outerop of galena, which has a
width of posgibly 5 feet.

Mount Cameron

The Mount Cameron property is situated on mount Cameron about
45 miles in a direct line from Mayo. The distance by road and winter
trail is nearly 65 miles. The property consists of three claims, owned by
J. Alverson, J. Scougale, and J. Philip.

The outerop is a decomposed mass of iron and copper mineral chiefly
limonite, manganite, azurite, and malachite, and judging from the material
that is present on the dump the chief minerals are pyrite, arsenopyrite,
galena, sphalerite, chalcopyrite, limonite, siderite, manganite, and caleite.
The galena apparently occurs in streaks and small masses that would attain
a maximum width of perhaps 6 to 8 inches. The outcrop is 50 feet wide,
and can be traced on the surface for 440 feet. A sample of fairly pure
galena from the dump assayed 76-00 ounces of silver to the ton, and 56-83
per cent lead.

The workings consist of an adit and crosscut, but these had caved at
the time of the writer’s visit.

(3) Dawson District
CHANDINDU AREA

Reference
Cockfield, W. E.: Geol. Surv.,, Canada, Sum. Rept. 1918, pt. B, pp. 15-17.

Chandindu area is the region adjacent to Chandindu (or Twelvemile)
river, a tributary joining Yukon river 17 miles north of Dawson. The
Chandindu, 11 miles above its mouth, forks into two branches, known as
the Chandindu and Little T'welvemile. The deposits of this area are situ-
ated on Spotted Fawn gulch, a tributary to Little Twelvemile creek. A
road from Dawson leads to the powerhouse of Yukon Gold Company,
situated at the forks of the Chandindu. From this point the flume affords
a good footpath, to within 6 miles of the property, and from the end of
the flume there is a trail to the property. In winter supplies may be

hauled up the valley of the Chandindu and Little Twelvemile.
95752—174
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The region is in Ogilvie range, and for the greater part is underlain by
sedimentary rocks, consisting of a lower group of red and green slates,
phyllites, banded cherts, and limestone. Overlying these apparently con-
formably are black slates and quartzites, with impure, sandy limestone.
These have all been classed tentatively as belonging to the Tindir group
of Precambrian age. They are intruded by numerous bodies of acid and
intermediate rocks.

The ore-bodies outcrop in the canyon of Spotted Fawn guleh, and a
number of claims have been staked, but ore has been found on two claims
only, the Ophir and Galena Farm, which form part of a group owned by
D. B. Cole, C. Fothergill, C. Sproule, W. Mellville, \V, Elliott, and Judge
Craig. In the canyon of Spotted Fawn gulch, a greenstone dyke breaks
through the quartzite and slate. The dyke is exposed for about 1,200 feet
along its strike, and has a width of 300 to 500 feet. The veins are small
fissures in the dyke and traverse it in a direction nearly parallel to the
system of joint-planes.

On the Ophir claim there are two veins nearly parallel in strike, and
about 4 feet apart. These dip at different angles, and intersect about 6 feet
below the surface. The maximum thickness of one is 16 inches, and of the
other 10 inches. The vein filling is coarsely crystalline galena with pyrite
and calcite with included angular fragments of greenstone. Small specks
of galena occur in the wall-rock, but are rare. About 75 feet upstream
from this showing another vein similar in character but thinner and more
sparsely mineralized occurs. In addition to the veins, many of the joint-
planes have galena and caleite deposited in them. Four samples taken
assayed 73-60, 105-00, 30-08, and 29-96 ounces of silver to the ton, and
50-11. 63-36, 20-64, and 18-62 per cent lead.

The grade of the ore is sufficiently high to stand shipment after sort-
ing, but the deposits observed are too small to be of economic importance.

(4) Sixtymile District
MILLER CREEK

Reference

Cockfield, W. E.: “ Sixtymile and Ladue Rivers Area ”; Geol. Surv., Canada, Mem. 123,
pp. 51-52 (1921).

Miller creek is a tributary entering Sixtymile river near the Inter-
national Boundary about 60 miles by road west of Dawson.

Galena occurs in the placer concentrates on Miller creek in such
quantities as to indicate that veins or disseminations of this mineral occur
in the bedrock of the creek basin.

One such vein was found near the head of the ereek. The country
rock in the vicinity consists of quartz-mica schist, carrying lenses of erystal-
line limestone. On this prospeect small quartz veins cut the limestone, but
do not extend into the schist. They carry small bunches of galena and
zine blende. The total amount of the sulphides is small. A sample cut
across several stringers, but not including the intervening country rock,
adsayed: gold, trace; silver, 1-40 ounces to the ton; lead, 3-60 per cent;
zine, 4-40 per cent.
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High-grade float carrying ruby silver has been reported from Tenmile
creek, which enters near the mouth of Sixtymile river, but the ore-bodies
from which this comes have not been located.

(5) Windy Arm District

References

McConnell, R. G.: “Windy Arm District ”; Geol. Surv., Canada, Sum. Rept. 1903,
pp. 25-32.
Cairnes, D. D.: “Report on a Portion of Conrad and Whitehorse Mining Districts ”;
Geol. Surv., Canada, 1908.
“Windy Arm”; Geol. Surv., Canada, Sum. Rept. 1907, pp. 13-14.
“Windy Arm”; Geol. Surv., Canada, Sum. Rept. 1908, pp. 31.
Geol. Surv., Canada, Sum. Rept. 1916, pp. 34-44.
MeLean, T.: “Lode Mining in Yukon”; Dept. of Mines, Canada, Mines Branch,
1914, pp. 188-201.

LOCATION AND ACCESSIBILITY

The area known as Windy Arm district lies between lake Bennett and
Windy arm, Tagish lake, and between latitudes 60 and 61 degrees.

Carcross, a point on the White Pass and Yukon railway, serves as a
distributing centre for the district. It is 68 miles from Skagway, a port
of call for the coast steamers sailing from Vancouver and Seattle. From
Carcross & wagon road has been built to the Big Thing, a distance of 6
miles, and another road has been built to Conrad, a deserted village on
the west shore of Windy Arm. The distances from Carcross to Conrad
and the Venus by water are 114 and 154 miles respectively. All the Windy
Arm properties are readilv accessible as practically all, except the Big
Thing, are situated from 14 to 4 miles from Windy Arm, and at eleva-
tions of 1,200 to 3,600 feet above it.

HISTORY

During 1904 and 1905 a large number of claims were staked about
Windy Arm, and most of these were subsequontly acquired by Colonel
Conrad and the organizations which he controlled. In the spring of 1905
Colonel Conrad commenced to develop these properties, and continued
operations until 1912, when he was forced