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A Gold-Bearing Formation E;(tending- Over 4500 Acres,
Proving Itself to Be One of the Richest Gold-Produc-

ing Areas in the World.

Porcupine is south of the 49th
parallel on the Hudson Bay slope, at
an -elevation of 1000 feet above the
gea- The principal mining area con-
tains approximately 4500 acres. It ex-
tends from the south boundary of Tis-
dale Township northward three miles,

tho the extreme width from the Dome
mines on the east to the Hollinger on
the west is three and a half miles.

The rocks of this area are all of
Keewatin or Archean age, and form
a complex of basic and acid volcanics
including bhasalts porrhyries and inter-
mediate types.

The greater part of the region has
been very much ‘sheared, schisted and
altered by great intrusions of granite
and diabase in post-Temiskaming
times. Minor portions of the area are
less schisted, and here the rocks are
for the most part massive basalts
standing as hills 30 to 100 feet above
the soft and schistose rocks adjoin-
ing.

There are scattered outliers of
archean or pre-cambrian schisﬁt in
other parts of the district, and a nar-
rock of
later age stretches north-easterly
from the Dome mines to Night Hawk
lake, but the main area is all in the
basement igneous rock, and therefore
not subject to change in the contents
of the veins with depth.

The Granite Magma.
According to Dr. W. G. Miller, the

desoribed as an island of schistose
rock in a sea of granite. This gran-
ite outcrops some miles away, and is
believed to be: the source of the gold.
In writing on the Kolar field in south-
ern India, which is also in pre-cam-
brian schist, J. Malcolm Maclaren, D.
Sc., refers to the association there of
auriferous veins with granite intru-
sions. He thinks that the granite un-
derlies the schist, but a shaft down
5000 feet at the Mysore mine has not
met with any change in the forma-
tion. And it may be that the granite
at Porcupine will not be encountered
for thousands of feet below the pres-
ent surface.

Identity ~with Other
Schists.

A * perusal of the great -~ work
of Dr. Maclaren on “Gold, Its Geolo-
gical Occurrence and Geogra.phica.l
Distribution,” shows that conditions
at Porcupine conform very closely to
those in the other pre-cambrian fields,
including South Africa, and western
Australia, as well as southern In-
dia. . In all there are dikes of diabase
and banded iron formation with

Pre-Cambrian

granite as the fundamental rock and an
igneous magma as the source of the
gold. :

In fact, Dr. Maclaren says that the
pre-cambrian schists in all parts of
the' world form “a single petrological
and metallogenetic provine2.”

The Origin and Formation of the

Ore Bodies.

Assuming the schist at Porcupine
occupies a great basin or syncline
formed in the once plastic granite, }t
would appear that upheavals in this
magma account for the shearing and
vein formation. Peter Maclaren, F.
G-S., who has for several years made

. & very careful study of these ore de-

Posits, thinks that there were at least
four separate igneous intrusions each
followed by important depositions of
gold. The last in point of time was
an eruption of diabase which formed
the crgss courses and materially added
to the g« itents of all the veins.
Tho an igneous magma was the
source of t} yld, it probably did not
y sufficient quantity to

The metal was at

i, or washed, from
ed in the veins

m, and the

agent of so oncentration
was water highl ind under
8reat pressurc er was de-
rived from, or at all 1 t in cir-
culation by the heat magmas

and intrusions of granite and dia.base.}
These intrusions also made the shear
zones and vein systems, and altex‘edi
the original rock from a hard |
and massive to o soft and |
schistose one. As the ore chan-/|
nels were formed the heated wa-
ters brought up silica gold and other
elements- in solution, and deposited
the same therein. And these processes
cecupied long periods of geological
time and, involved great dynamical
and chemical action and changes in |
the original rock, and in the shear |
zones and vein systems.

Form and Nature of the Ore Bodies.

Mathematical regularity was not
a necessary element in the formation
of these great ore bodies. Well defined
quartz veins of uniform width and
iength are the exception rather than
the rule. Occasional masses of quartz
are found in the veins, but the veins
themselves are somewhat irregular in
form, and the vein stone varies. The
principal ore of the camp consists of
interbanded quartz and .schist with
highly schistose bands of country
rock very much impregnated with
secondary quartz calcite and iron
pyrites. The larger and usually lenti-
cular veins occur where the rocks are
extremely schistose, while the narrow-
er, better defined veins are found in
less disturbed areas.

Visible Gold and Payable Values.

Visible, or free gold does not neces-
sarily mean payable values. It seems
tc be mainly of secondary origin.
“Spectacular specimens found upon
the 'surface -are no doubt ‘due to a
local enrichment from. the  concentra-
tion of surrotnding values,” to quote
P. A. Robbins, M. E., general man-
ager of the *“Hollinger.” And from
the same authority we learn that pay-
able values are commonly found where
no visible gold has been observed.

Changes in Value With Depth.

Underground, there is some oxida-
tion —~along recent watercourses, but
surface oxidation is practically neglig-
ible. There is, however, a considerable
change in the character of the ore
at a mod rate depth. The quartz
masses tend to fade away and, as
already stated, mixed quartz and
schist, or silicified and mineralized
schist becomes the prevailing gangue
of the gold.

In depth the metal also is fine, in-
visible and evenly distributed, where-
as, if it shows at all at the surface, it
is coarse and ‘“spotty.” At the
leading mines there has been a not-
able improvement in values below the
200-foot levels.

In elevated regions where there is
considerable oxidation decreases in
value are very marked at the ground
water where concentration from
weathering ceases. But there is prac-
tically nothing of this nature at
Porcupine. The change in the ore with
depth is not from external causes; it
i inherent in the formation and is not
a diminution, but an increase in value
below the influence of surface con-
ditions.

Trunk and Branch Veins.

Peter Maclaren, F. G. S., holds that
contiguous veins which on the sur-
face may appear to be unconnected
are, in fact, generally branches from
one main trunk vein at greater depth
and this will carry more consistent
values and be much larger and better
defined than its branches or off-
shoots. Developments at several
rroperties tend to strengthen this
view.

 Irregular Ore Bodies.

Numerous = small fissures running
in many directions tend to great ‘le-
position of metal. On this point Dr.
Maclaren says that interlacing string-
ers or what is known as stockworks,
“are favorable to.ore deposition prob-
ably because opportunity is afforded
for the intermingling of the solutions
carrying the metallic salt and the

precipitant respectively.” This form

of ore bodyv also promotes deposition[
by a rapid decrease in temperature

INE., CANADA'S
OLD CAM

on account of the -increased surface
of the cooler country rock.- On the
same principle the richest ore is gen-
erally found along the walls or con-
tacts of quartz and schist.

At the “Dome Mines” there was the
largest mass of quartz in Porcupine
but in this the ore was low graie.
With ‘depth the percentage of silica
decreased and the ore is of better
grade than any mass of equal size in
any part of the world.

Cross Veins.

Most of the veins at Porcupine have
a northeast or southeast strike but at
the time of the diabase eruption they
were cut by many ecross veins and
the solutions thus set in motion tra-
versed both systems and very ma-
terially added tq their golil contents.
Dr. Maclaren emphasizes the con-
stant association of :diabase intrusions
with the auriferous schist of the pre-
cambrian era,

Precipitants of Gold.

“Gold will be deposited wherever
physical and chemical conditions are
suitable irrespective of the nature of
the walls of the fissure or cavity thru
which the auriferous solution hap-
pens at the time to be passing.” Pre-
cipitants materially aid in deposition
and of these the most important seem
to be carbonates and sulphiies. At
Forcupine practically all the veins
which are gold bearing contain con-
siderable carbonate of varied com-
position, Wherever the enclosing
rock is schistose it always carries
carbonate in the form of -calcite
cdolomite or ankerite.

Iron pyritég is by far the most prom-
inent sulphide . It forms about four
per cent. of the auriferous schist and
occurs also in the quartz and calcite.
Other sulphides sometimes seen are
copper pyrites, pyrrhortite arseno-
pyrite, galena and zinc blende.

The most prominent vein stones
are quartz, calcite, dolomite, sericite,
chlorite and tourmaline. Occasion-
ally we find .perlite, serpentine, feld-
spar, molybdenite and scheelite,

Even Values to great Depths.

The older igneous rocks are favor-
able for large and permanent ore
bodies, but not for specially high
values. The accumulation of the
precious metal was a gradual pro-
cess of long duration, and now it is
«viuch below the original surface in a
zone where there were no sudden
changes of temperature or pressure
at the time of precipitation. And
changes in the tenor of the ore do
not oceur with the same rapidity or
to the same extent as in more re-
cent rock formations.
N¢ Values Apart From Ore Channels.

Some engineers not familiar with
the ore deposits of Porcupine have
lcoked for gold in the shear zones as
such, but ‘mere physical change in the
originally massive rock is not suffi-

Dome Mines, Mill and Plant.

cient. There must also be chemical
change from the action of the solu-
tions which accompanied the Ilater
igneous eruptions. The dynamic
agencies, however, opened the chan-
ne!s thru which the heated waters
circulated and deposited their precious
burden. And the numerous fractures
which ramified thru the schist were,
as already pointed out very favor-
able to the deposition of the gold.
And as a, rule ,where shearing has
been pronoitneed, ore will be found at
a moderate depth even where there is
no vein showing on the surface. A
special instance of this is the fine
vein on the “Porcupine Crown,”
which came in at a depth of 100 feet.
Its ore is more silicious and also of
higher grade, tho in less volume tnan
the more basic ore, which is the main
stay of the principal mines of the
camp

Surface Contour of the Ore Zone.

Rocks which have been much
broken and fractured readily yield to
the action of glaciers and atmospheric
agencies. ~ They weather down more
rapidly than thé hard massive com-
vlex, We may therefore expect to
find the best ground practically level
unless where there are masses of
solid quartz. Owing to their superior
resisting power these form “domes”
of varying sizes, wtile alongside of
the shear zones, are often hills of
amygdaloidal basalt. An even sur-
face in this region may be evidence
of intense dynamic agencies and much
shearing and fracture.

The Great Shear Zone.

Shearing has not taken place to the
same extent over the whole mining
area. -~ But all the development indi-
cates that the most promising ground
is that which extends in a general
south-easterly direction from the
“Millerton” and “Hollinger” on the
west to the “Dome Mines” on the east.
In this belt the shearing has been
inore extensive than in any other pre-
cambrian field, and there are as a
rule groups of three or more veins to
each well defined zone of fracture.

The Numerous Veins.

At the “Hollinger” development is

well advanced and over fifty-four
veins have heen located. They are
close together anl can be worked
frcm one central shaft. 'To this will
be brought by electric locorfiotives,
not only the ore from the 160 acres of
the “Hollinger,” but also that from
the “Millerton” and “Acme” adjoining.

The number of veins and the great
volume of ore are important and un-
usual factors, and tend greatly to re-
Guce the costs and increase the profits
of mining.

There is only a single fissure in the
Kolar field, but Dr. Maclaren pro-
nounces it the greatest ore shoot in

(Photo by Tomkinson, South Porcupine.)

the history of mining. Several large
mines are operating on the shoot. A
depth of ahout 5000 feet has been' at-
tained and the total output is over
$200,000,000.

Importance of Pre-cambrian Schist.

Ontario is by far the greatest metal
mining province in Canada, now lead-
ibig in gold, silvar, nickel, copper and
iron. But Porcupine is its only great
geld camp. Very rich ore has been
found from time to time over wide
areas in other parts of Ontario, but
the production has been limited.

In respect to its great shear zones
and vein systems and the large quan-
tity of payable ore Porcupine differs
from all other -gold regions in
Canada. Here the pre-cambrian
schists are strongly developed, and
these are the mest procluctive type of
the world’s auriferous rocks-

Permanence of the Deposits.

In his third anpual report on the
“Hollinger,” Mr. Robbins says: “We
are located in one of the great pre-
cambrian' areas of tle earth's crust,
and the results of mining in similar
rcck  formations cannot be ignored.
Western Australia, Southern India.
South Africa and Brazil have all con-
tributed to a building up of know-
ledge concerning the occurrence of
gold in deposits in these older rocks.
And as pointed out by Dr. Maclaren
before the recent Canadian meeting
of the International Geological Con-
gress, gold deposits of this type are
deep seated in their origin, and persist
in depth until some unfavorable
ckhange in rock formation occurs to
adlversely affect the gold bearing
lode.”

A vertical depth of 1425 feet has
been attained at Porcupine without
any change in the character of the
country rock. And at the above men-
tioned congress, Dr. Maclaren said
that these ore deposits are of the same
type as those so long and so largely
productive in other pre-cambrian
fields.

Among experts there has not been
a dissenting note as to the per-
manence of Porcupine. The veins
are all in the basement rock and as
already stated if this changes at all
it will be to the granite from which
the gold was derived, and granite is
the principal source of the metal
thruout the world.

No Secondary Enrichment.

In considering the future of Porcu-
pine it is also important to bear in
mind that glaciation has been very
heavy and very recent in geological
time. Consequently there is no se-

condary enrichment which generally |

means the accumulation of values in
the oxidized zone, and a marked de-
crease in the metallic contents of the
veins a few hundred feet down. In
Nevada there has just been a very
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World-Wide Necessity for More Gold Will Regard the De-
velopment of the Porcupine Camp as That of Part of

the Work of Patriots.

Events have freely justifiel the wis-
dom of the call made soon after the
outbreak of war for increased pro-
duction and purchase of ' Canadian
goods. That the effort in that direc-
tion has been successful is shown by
the important and favorable change
in the ratio between the imports and
exports of the Dominion, In 1913 the
surplus imports nearly reached $300,-
000,000, and even last year to more
than half that amount. Now a parity
has been secured with the prospect
that before long exports will exceed
imports and provile a credit balance
in Canada’s international trade. Con-
sideration for the future prosperity
of. the Dominion require that this
rolicy - be continued and that every
caré be taken to ensure the employ-
ment of capital on profitable enter-
prises only. |

For the time being - international
credit has ceased to exist ‘and the
duestion for each nation engaged in
this colossal war is how best to mobi-
lize its wealth. Mr. Lloyd George,
during the debate on the last war bud-
get, is reported to have sail that the
Gifficulty. of the. chancellor of the ex-
chequor was not that the United
Kingdom was not rich enough to wage
war for twenty years, if necessary,
nut -that its assets had to be liqui-
dated to- pay for expenditure as the
war went on. What counts now is
not wealth in the forms that are as-
sociated with peace times but wealth
in the shape of arms and munitions
of war. Itisvery necessary too, that
the British Empire live as far as pos-
sible within itself and make use of its
UwWn resources.

When war broke out the first con-
cern of each of the great belligerent
nations was to look after its credit
and its gold. Germany has been as-
siduously combing the country for
goli, even the women’s wedding rings
have been commandered and added
to the reserves in the Reichsbank.
Britain, France and Russia have not
found it necessary to go to this ex-
treme but have not been less solicitous
to strengthen their stocks of gold.
Fortunately for them the British Em-
pire produces sixty per cent. of the
world supply of that metal and never
was it more important to increase its
production. This is all the more de-
sirable on account of the huge orders
for munitions of war ani other sup-
plies placed by the allies in the United
States. This has resulted in placing
that country—the only first-class neu-
tral power—in the position of having
the enormous credit balance of a bil-
l:on dollars,

Altho the great mines in the Rand
District of the Transvaal and In
Rhodesia were ' supposed to have
passed the period of maximum out-
put, there has, of late, been a marked
increase in their production. In
normal times an average of $3,500,000
of the metdl reaches London every
week. On this basis during the forty-
five weeks from the midile of last
August to June 30 of this year, a total
of $157,600,000 would 'have been ship-
ped. But, as matter of fact, the act-
ual production for that period was
8,383,000 fine ounces with a value of
$174,600,000, an increase of $17,100,000

over expectations. That increase con- -

tinued during July and will probably
be maintained unless the supply of
pative labor diminishes, of which
there are some indications.

In order to avoil the risk attending
shipments of gold in war times the
Bank of England opened an agency at
Cape Town about the middle of August
for the deposit of gold from the South
African mines. These deposits were
estimated at the beginning of July to
total between $150,000,000° and $160,-
000,000, or about sixty per cent. of the
bullion holdings of the Bank of Eng-
alnd. As the gold shipped fr¢m the
Unitel States to Ottawa has nearly
all been returned the probability is
that should further gold requiréito be
sent to New York.to strengthen sx-
change on London the bank will. re-
lease the metal from its Cape Town
deposits rather than from its vaults
in London, /

In these circumstances it js the duty
of every British state possessing gold
areas that can be profitably worked
to utilize them to the best advantage.
Among the known areas that are like-
ly to repay wider development none
is more promising than the Porcupine
district of Northern Ontario. For the

calendar year 1914 the total gold pro-
duction was 282,327 bullion ounces
valued at $5,203,229. Every year

shown a progressive improvement in
output and ore reserves of higher
contents.
indications of the quality and extent
of the 'leposits it is reasonable to hold
that Poréupine will before long take
2. high place among the gold préducs
ing districts of the world." It is as
patriotic to produce gold for the em-
pire as it is munitions and those as-
sisting to develop Porcupine have at
present a double purpose to serve,
first, the patriotic side, and second,
the profitable side.

Labor and Capital are both neces-
sary to make Porcupine, and Capital
is the immediate necessity.

remarkable instance of this pheno-
menon.

Values exceeding $20 are however
upusual in the pre-cambrian. On the
cther hand specially high values in
whatever formation they may occur
tarely, if_ever, go_to depth.
" The Great Future of Porcupine.

When it is remembered that the
new Canadian camp has larger ore
bodies than any. other field, there is a
tendency to shrink from specifications
as to its ultimate production. We
know it must be vcry large, but we
have no other region with which it
mayv_ be fittingly compared. Else-
where there are veins which also
persist to great depths, but they are
single fissures in ground not so in-
tensely sheared as that at Porcupine.
We have ncwhere so many veins and
vein systemus. The camp is yet in its
infancy, and it js impossible to say
how many veins will be found as
work proceeds. After four years’
operations on the 100-foot level of the
*“Hollinger,” occasional and unexpect-
ed hodies of ore are still being met
with. But for the present only 12 of
the 54 veins are bheing exploited. DBut
since the 1st of July, 1912, produc-
uons has been cver $7,000,000. . Total
dividends are $3,450,000, and there is
a surplus of $1,270,000, notwithstand-
ing heavy expenditures on Dbetter-
ments. It is now belicved that there
is $100,000,000 in gold abowve the 075-

—
and “Hollinger,”
400 acres, in one block, and production
will soon be proceeding on a very
much larger scale.

Another impressive fact as to the
status of Porcupine is the result of
mining the pre-cambriam in  other
parts of the world. Depths of 5000
feet have been attained in India,
Africa and Brazil, and from rocks
essentially the same as those at
Porcupine have come the greater
pcrtion of the world's supplies of the
precious yellow metal.

Many Properties of Mepit.

Porcupine is not a region of two or
three mines. If the “Hollinger” and
“Dome Mines” are at present the
most prominent it is because they
have been the most extensively de-
veloped: There are many other.
properties of equal merit now seeking
capital. The mining and metallurgical
problems have been solved in the
camp. There is an efficient rallway
service and two hydro-electric power
plants. The great war has added to
the value of gold, and has shown the
superlative stability of the  industry.
Many of the other gold fields of the
world are nearing exhaustion, but
Porcupine is still young, and when all
its properties are being worked to cas
pacity it will be the greatest pro=
ducer of the twentieth century.

¥ < 8. R. Clarke,
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