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N OT E.

It was intended that this Report should have been published as Part H.
of the Annual Report, Vol. II, 1886 ; but the illustrations not being ready, it was
postponed and will now constitute part H. of the Annual Report, Vol. III, 1887.

Additional developments on some of the mines to which it refers are noticed in
Part S. same Vol.

Unless otherwise noted, the bearings throughout this Report are referred
to the magnetic meridian.



To A. R. C. SeLwyn, Esq, CM.G., LL.D,, F.R.S,,
Director of the Geological and Natural History Survey of Canada.

Sir,—I send you herewith Part I of my report on Mines and
Mining on Lake Superior, prepared in compliance with your instruc-
tions.

This part, whilst referring to the history of the whole region for the
past forty years, and the economic and other conditions which have
affected its development during that period, treats more particularly of
the Silver Mining there, the subjects dealt with constituting the great
bulk of the matter to be considered. In view of the fresh importance
which the subject of Silver Mining in this region has assumed, owing to

" recent discoveries, it was deemed advisable to complete this part for
publication at once rather than to delay it until the rest was ready.

Part 1T will treat of the mineral substances, other than Silver, found
or mined in the region. These are receiving little or no attention at
present, and, in comparison with what has been done in exploring and
developing the Silver district, the history of the mining of these other
substances constitutes a comparatively small part of the subject under
consideration. This partis in an advanced state of preparation, but

- some important information is yet wanting to complete it, which I
hope soon to be able 1o obtain when it will be at ouce put in shape for
publication.

The field work of this investigation was only completed late in the
fall of 1886, and the elaboration of the material thus obtained, together
with the collection and preparation of the other information incorpora-
ted with it, has been, in the nature of the work, a very tedious and
lengthy undertaking. The same applies also to the preparation of the
illustrations, the data for which had often to be obtained from very
various sources, and from people who bad long since left the region;
and all this, together with the natural difficulties encountered in com-
piling such data to form plans, ete., which should be as complete and
reliable as possible, has caused the unavoidably slow progress of the
work.

This work was further delayed owing to the fact that during the
two winters following my appointment in July, 1885, to a position in
connection with the work of the collection of Mineral Statistics, the
greater part of my time was taken up in making, in conjunction with
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Mr. Coste, the necessary preparatory arrangements for carrying out
that undertaking; and in the compilation and writing of part of the
report on that subject for 1887.

In conclusion, I beg to express my thanks to all those from whom I
have received assistance during the progress of the field work, and to
Messrs. S. J. Dawson, M. P., A. L. Russell, W. H. Furlonge, T. A.
Keefer, P. McKellar, W. M. Courtis and H. K Wicksteed, who have
supplied me by correspondence with much valuable information since
leaving the district, and also to the many others who have kindly sup-
plied information, maps, specimens, ete. )

During the progress of this work I was assisted in the field by Messrs.
A. W. Hopkins and J. H. Moore, in the summer of 1885, and by Messrs.
H. P. Brumell and J. H. Moore, in the summer of 1886. In the pre-
paration of the maps and illustrations for the report I was assisted in
the office for a short time in the spring of 1886, and during part of the
winter of 1886-7 by Mr. H. P. Brumell, and afterwards by Mr. J.
White, who succeeded him in the spring of the latter year, and who
did much towards the completion for publication of the accompanying
map of the Silver Mountain district, and of the Sketch Map of the
Thunder Bay mining region.

I have the honor to be,
Sir,
Your obedient servant,
7th July, 1888. ELFRIC DREW INGALL.



PREFACE.

The objects chiefly kept in view in the prosecution of this work have

been: lst. To make as complete a history as possible of the mining
. . . Objeots of

developments of the whole region. 2. To ascertain either personally investization.
or from the most reliable sources the results of such developments.
3. To examine as many examples as possible of the veins and mineral
deposits with a view to the collection of information which might lead
to their classification and a better understanding of their nature and
relationships, and of the conditions under which they are found.

Rogarding the attainment of the first two objects much difficulty
has of course been encountered. The greater number of the minoral
locations prospected have been worked upon by small gangs of men for
periods varying from a few wecks to a few months, and that mostly
years ago, so that those from whom detailed information might be
obtained are now spread far and wide. Even where this is not so, those
interested in the matter could hardly be expected to judge of results
quite dispassionately, and again, where personal inspections of old mines
were made, these being of course full of water, it was found necessary to
supplement these observations, which were necessarily coufined to the
surface, by information obtained from othersregarding the underground
workings. In these cases however, a careful examination of the sur-
face indications has resulted in useful and necessary additions to the
information gleaned from such sources. Concerning the third object
mentioned, ['hope that the details and facts recorded in this Report
may be considered desirable additions to our knowledge in this respect.
Where advisable, I have also incorporated information gathered and
published by other observers both amongst and outside of the officers
of the Survey, with a view to making as complete & summary as pos-
sible of the evidence on the subject. Since the commencement of this
investigation, after tedious enquiry, communication has been estab-
lished with various people formerly connected officially with some of
the important mining efforts of the past, and the information so
obtained has been very valuable and will add materially to our stock
of experience of the district.

Various questions naturally present themselves to capitalists, engi-
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neers and others purposing to interest themselves in this region, such
as the following :—

To what extent has this region been examined and prospected, and
what have been the results of such search for minerals ?

What is the state of the mining industry there at present, and what
has been done in the past ?

What have been the results of all these trials, and what experience
has thus been gained of the nature and habits of the mineral deposits
of the region ?

* How does the experience so gained apply to the recently discovered
mining sections to which attention is at present directed ?

In attempting to answer these questions, I have in the first part of
the Report given the particulars of the work done, nature of the deposit
and of its geological environment, ete., for each property which has
been worked or prospected to any extent, and bave thus summarised
the evidence upon which are founded the general conclusions contained
in the latter part.

Wherever it has been possible to secure the information for their
compilation, plans, ete., illustrating the individual properties have been
given, it being believed that a mayp or plan, even if somewhat diagram-
matic, will produce a clearer idea in the mind of the reader than many
pages of letter-press. A Sketch Map of the Thunder Bay region accom-
panies the Report which having been compiled from various sources
does not pretend to represent the topography with absolute accuracy,
but is as correct as the material at present available will permit, and
is sufficiently so for the purposes for which it is intended, viz,: To
show the various districts, their position, communications, cte., as well
as the grouping and relationships of the veins as far as at present
known. The rest of the illustrations being explained in their proper
connection need no comment here.

Every possible means has been taken to fill up gaps in our informa-
tion on the subject m hand from veliable sources and doubtless a con-
tinuance of the effort would from time to time bring to light much that
would serve to render this record still more complete, but the collection
of such items being a very tedious process, it would be obviously
unwise to further delay publication on that account. With the original
matter then of this Report much extraneous and scattered information
has been incorporated and rendered available, and it is hoped that in
this way the Report here presented will be found to be as complete
and systematic a record as it is now possible to obtain of Mines and
Mining on the Canadian shores of Lake Superior, and the connected
distriets from the commencement of mining there in 1846 to the
present day.
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PART 1.
A. HISTORY AND GENERAL CONDITIONS OF THE REGION.

The area which may be said to naturally come under study ir the mxtept of area
consideration of the above subject is very great, extending as it does delt with: -
through a tract comprised within 10 degrees of longitude and 3 degrees
of latitude. To those unacquainted with the region and unaccustomed
to deal with the great distances of a new country, it may convey a

.better idea of the size of this tract when it is pointed out that its area
nearly equals that of England.

I have placed this rather extended meaning on the term ¢ Mining
Region of Liake Superior” as I feel assured that in course of time, as
the country back from the Lake shore gets opened up, new mining
districts will be discovered which will naturally connect themselves
with this region. I have also included a large section of country to
the North of Lake Huron which geologically, geographically, historic-
ally and otherwise, seems to be naturally connected with the East end
of Lake Superior, and in which the mining developments will be a
guide for the future in the whole region. Thus considered then, the
area dealt with may be described as a belt of country extending along
the north shores of Liakes Huron and Superior to an indefinite distance
back from them, commencing about at longitude 81 degrees on the east,
and continuing west to where the International boundary is intersected
by longitude 91 degrees, thus including the silver bearing area extend-
ing south-west from and tributary to the town of Port Arthur.

This great region, until a comparatively recent period, was a ferra
incognita to the great proportion of even the inhabitants of the Canadian
Provinces themselves, and to the present date, large sections of the
area spoken of are only known to the trapper, the Indian and the
timber hunter, and have not even 'come under much notice from the
mineral explorer.

Speaking generally of the whole region, it consists for the greater



Surface
featuresof
region.

Qeological
features of
region:

Mineral
resources of
region.

88 GEOLOGICAL SURVEY OF CANADA.

part of a great rocky area covered with bush, which is mostly very
dense, whilst extensive swampy areas are frequent. In places, con-
siderable stretches are covered with wuseful timber such as maple
and pine, but for the greater part the bush is useless, except for local
demand such as would arise from mining operations. Districts of con-
siderable extent of good farming land exist at places, but a large
proportion of this region is little blessed with soil, and seems only
fitted to be the happy hunting ground of the trapper and mineral
explorer, For these it has many advantages, as it is a land of rocky
hills and mountains, of numerous lakes and rivers where the large
extent of rock exposed gives a chance to find valuable mineral deposits,
and where the water stretches, whilst being seldom navigable for larger
craft, yet furnish canoe routes whereby the interior of the country
may be reached.

As might be expected in so extensive a tract of country, the geolo-
gical features present considerable diversity, although, apart from the
superficial deposits, the rocks are all referable to the Palmozoic and
Archean. It may be said to consist of a large area of Laurentian
gneissic and granitic rocks, etc., within which are found numerous
and considerable areas of plutonic and volcanic rocks, and of meta- .
morphic slates, etc., which are considered to be of Huronian age,
whilst overlying these, chiefly round Thunder Bay and Lake Neepigon,
occur the sedimentary and voleanic rocks of the Animikie, Neepigon
and Keweenian groups, whose approximately horizontal position and
low angles of dip contrast markedly with the steeply inclined or almost
vertical olderrocks. Thelithological and other details concerning these
different groups of rocks are best left for description in connection with
the various mining districts dealt with hereafter, and full descriptions
of these particulars will be found in the various publications of our
Survey.

Within these rocks are found veins and deposits carrying ores of
iron, chiefly as magnetite and hematite ; of copper, which occurs both
in the sulphuretted and native state; of silver, in the argentiferous
galena and some of the copper ores and also native and as sulphide; of
gold, both free and in the baser form contained in pyritous and arsen-
ical ores. Besides these there have been found deposits of zinc-blende,
veins carrying molybdenite and minerals of nickel, the latter found in
connection with native copper ores, not to mention other useful but less
generally important minerals which have been occasionally found.
Amongst the other useful products of the region, other than ores
proper, may be mentioned quartz-amethysts, and agates amongst the
ornamental stones; various structural materials, especially a fine
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variely of red sandstone ; amongst the mineral pigments, barytes which
has been obtained from the native silver veins constituting part of
their gangue. Plumbago has also been found.

Thus we have the following useful elements represented in the
mineral deposits of this region: gold, silver, copper, iron, lead, zinc,
molybdenum, nickel, arsenic and sulphur. Reports were spread
recently of the finding of ores of mercury, but these lack confirmation.

HisTory oF THE REGION.

The history of the Canadian shores of Liakes Superior and Huron as {ommence-
a mining region may be said to have commenced about forty yearsminivg.
ago, in 1846, when the first mineral locations were taken up. TItis
divisible into three periods separated by periods of inactivity, the first
commencing as mentioned in 1846, the second in 1863, and the third
in 1882, with the discovery of rich ore at Rabbit Mountain.

Attention was first directed to this region by the discoveries which jttention first
were being made and had been made for some years previously in thei%f;rpcehr_for
copper bearing rocks of the south shore of Lake Superior. Reference
wasmade to this by Mr. Logan (afterwards Sir William) in his “ Report
of Progress of the Geological Survey for 1843,” as follows : —

“TIt is at the summit of the rocks under description ” (the inferior
rocks) ‘“in the peninsula lying between Lake Superior and Lake
Michigan, in a great range of trap interposed between the transition
serieg and a metamorphic group which rests on the granite, that Mr
Douglas Houghton, the State geologist of Michigan, has made the
discovery of an important collection of copper ore veins which are
likely to become of considerable economic value, and it remains to be
ascertained whether an analogouns condition of circumstances may not
" extend to Canada.”

TFollowing this we have a Report addressed by Mr. Logan to the
“Uommittee of the Honorable the Iixecutive Council ” dated the 24th
Maxrch, 1846, in which, in answer to enquiries made by them respecting
the mineral region of Lake Superior, he deals with ‘““the data upon
which it would be judicious to proceed in ascertaining the value of the
mineral district in question; and the principles which should be taken
into consideration in dividing it into lots for the puarpose of mining
locations.”

The Government having decided to act upon these suggestions gave Mr. Logan’s
Mr. Logan instructions to investigate this region, which work he fa Crnadion
started in May, 1846, and spent the whole of that summer voyaging jég%:rffrliﬁke
round the Canadian shores of Tiake Superior. ’

in this voyage he was accompanied by a properly authorized land



10 = GEOLOGICAL SURVEY OF CANADA.

surveyor who determined the position and limits of numerous tracts of
mineral land which were required by sundry capitalists who had
Tirstmineral applied for them. These grants of land, to the number of 27, comprised
Locations about ten square miles each, having a width of about two miles, and
running back from the coast about five, and were granted by the Gov-
ernment evidently upon the supposition that bona fide work on them
was intended, and that the country would thus get the benefit of the
tests there made of the value of the mineral deposits of the region.
Precautions Mr. Logan, in his Report, urged that in order ¢ to secure a bona fide
in granting  intention of working the minerals and to avoid the encouragement of
mineral lands. . . . . .
mere stock-jobbing speculation,—there should be some stipulation on
the part of the Government, that a certain number of miners should be
employed on each location” He further on points out that “In such
sales of locations, it must be recollected, that all control over the
working and proving of the mines would be relinquished by the Gov-
ernment, and the private interests of parties might in some cases
carry them no farther than the establishment of a company for the
purpose of traffic in shares; whilst in others, persons of a less sanguine
temperament than their neighbours, might patiently wait to observe
the success or failure of the more adventurous.”

fgzelgtcggf It will thus be seen that even at this early date the Geological Sur-

precautions.  vey had pointed out the precautionary policy necessary to be observed
by the Government in order to ensure the proper development of the
mineral resources of the country, and it is curious and instructive to
observe- that notwithstanding the clearness with which this time-
honored experience of the development of mining districts was pointed
out, the opposite policy of losing all control over the development of
this most important part of the resources of the country has been fol-
lowed ever since with the consequent effect of seriously retarding the
opening up of the region.

f{’ﬁ{;’@;’,’;ﬁi"“ But to proceed with its history. In this same year the Bruce Mines
copper ore veins were discovered on the north shore of Lake Huron,
east of Sault Ste. Marie, besides some other discoveries in that section
of less importance of similar veins.

?fisggggg,oﬁgc., The development of the Bruce Mines veins was carried on by the
veinsof Lake Montreal Mining Company from this date until they were taken in
' hand by the West Canada Mining Company of London, England, whick

had commenced working similar veins in its immediate vicinity in

1855 under the name of the Wellington Copper Mine Company. TFrom

this time on, this Company continued to operate all this group of mines

until about 1875, when work was discontinued, chiefly owing to the

price of copper having for some years previously been so low as to
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leave no margin of profit on the working of the mines. The operation
of these mines has been the most extensive, and successful mining ven-
ture of the whole region here dealt with, continuing as they did over a
period of more than thirty years, and for the greater part of that period
yielding handsome profits. They employed directly and indirectly a
large number of people, and were the cause of directing considerable
attention to the district, and of forming quite a settlement around, and
to this day a large proportion of the present inhabitants now engaged
in farming, ece., are old Bruce Mines employees, or their descendants.
So much then for the indirect benefits aceruing to a district from the
development of its mineral resources.

For sixteen years following Mr. Logan's visit to the region and the 5. 1 ¢ .
acquirement of the before mentioned mineral locations, little attention stagnationin o
was paid to the mineral resources of the western end of the Lake, of L. Superior,
beyond a few spasmodic efforts at exploration and testing of some of
the silver proporties of the Thunder Bay district, for a year or two
after their acquirement in 1845-6.

From time to time, however, the more easterly portion of the region Spasmodio
received a little attention. The search for copper seems to have ﬁl@tg,ﬁ’égffgﬁ,’iﬁgg,
occupied attention, and discoveries were made at intervals, of veins
carrying sulphuretted copper ores, more especially in the Huronian
rocks of the Lake Huron district, and a few in connection with Huro-
nian and Laurentian rocks on Liake Superior. Amongst these were the
Wallace and Emerald Mines, and some other places on Lake Huron and
the discoveries at the Begley, Palmer, and Point aux Mines properties
on Lake Superior, at which latter place work was carried on in 1856.

The continued success attending the exploration of the native copper- Esploration
bearing rocks of the south shore, now called Keweenian series, divected %‘;‘313?22,'},%35
attention to similar areas on the north shore, and from time to time, ™o
during the period under consideration, slight efforts were made to dis-
cover the native copper deposits of this formation. The exploration of
the St. Tgnace Island properties in 1846 came first, but a great deal
does not seem to have been done there. TFollowing this, in 1853 came
the commencement of work on the east end of Michipicoten Island by
the Quebec and Lake Superior Mining Association on the native copper-
bearing beds there, and later, a little testing work was done on similar
beds on the north shore of the same Island at a place known as the Bonner
Mine, where some interesting nickel and silver minerals were associated
with the copper. At Mamainse Point also, about this time, some work
was done on native copper-bearing fissure veins in this formation on a .
location known as the Meredith location belonging to the Montreal
Mining Company. At none of these places, however, were the devel-
opments very extensive. '
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This brings us to the second period in the history of' the region
which began about 1863, when an era of much greater activity was
inaugurated. This was more especially the case in the silver district
of the western portion about Thunder Bay.

The eastern end of the Lake did not benetit so much by this increase
of interest in mining matters. Another effort was made in 1863, to place
the Quebec Mine on Michipicoten Tstand on a working footing, and it
was operated for about a year, after which this mine received no atten-
tion until 1881, when an Fnpglish Co. a»quired the property, and did
considerable work, and with an interval of idleness during a change of
ownership, this has been continued, and mining was still progressing
at this spot in February, 1887. Another Hnglish company, the Lake
Superior Native Copper Co., in 1881 acquired the old MeDonnell loca-
tion at Mamainse from the Quebec & Lake Superior Mining Assoclation,
and expended some $400,000 in testing various veins which had been
discovered there in 1880, and in crecting machinery, &. The Silver
Islet Company also about this time had a force at work, and did a con-
siderable amount of exploring and testing, both on the old Meredith
location, which is adjacent to the last mentioned, and had been worked
as previously mentioned, and on the adjoining one to the south. Work
was suspended, however, at all these places and, excepting at Michipi-
coten Island, nothing was being done in 1886.

Evidences of the possible future of the region in the direction of iron
production first came to hand about 1863, in the discovery of hematite
and magnetite deposits at various places along the shore of the Liake
between Port Arthur and Sault Ste-Marie, but beyond an insignificant
amount of testing work there is nothing to record, so that the possi-
bilities of the region in this respect still remain an unsolved problem.
This subject is, however, now beginning to occupy a good deal of
attention, and fresh zest has been given to the search for oves of this
metal in the Thunder Bay district by the great success attending the
opening up of the deposits at Vermilion Liake in Minnesota, just across
the International boundary in o W. 8. W. direction from Port Arthur.
It is argued, that as these are within a measurable distance of Canadian
territory, and theve is good reason to believe that the areas of similar
rocks found a little way across the line in Canada are the continuation
of the Vermilion Liake rocks, that there is therefore very good reason
to predict the discovery of equally good and extensive iron ore deposits
in our own territory. In fact, the veteran explorers of the district, the
Messrs. McKellar Brothers have recently announced such a discovery
in the Lake Shebandowan section.

The year 1870 saw the first discovery of gold-bearing ores at whatis
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now known as the Huronian Mine at Jacklish Liake, near Lake She- Discovery and
bandowan, about 70 miles in a direction a little N of W. from Port tS5ins of eold
Arthur, where the precious metal occurs in the native state as well as
combined in sylvanite and pyritous ores. From that day to the present,
a few more gold-bearing veins have been discovered from time to time
at various places both in the above mentioned district and on the
shores of Liake Superior between Port Arthur and Sault Ste-Marie.
The metal in all these is mostly carried by the sulphurets. The work
done on these gold-bearing veins has not been great, considering the
lapse of time since their discovery, and what has been accomplished in
this way has been almost altogether on two of them, viz,: At the
Huronian Mine which has been worked at intervals since its discovery
with more or less vigour, but is now closed, and at the Heron Bay Mine
which was discovered in 1872, and then worked for a short time, and
also about two years later for a short period.

In the Black Bay section of the Thunder Bay district, several lodes gaiens voins.
carrying galena were found in 1863 and 1865, which seems to have
been the first time anybody turned their attention to this mineral.
Amongst these are the Cariboo and Enterprise veins, at which latter
place some test worlc was done in 1872, and in the same section similar
work was in progress at the dArctic Mine in 1884, The only other
localities of this mineral of any importance arve at McKellar’s Harbor
on the north shore of Lake Superior near Middleton on the C. P. R,,
where an 80 feet shaft was sunk in 1878; and at the Vicforia and
Cascade Mines at Garden River near Sault Ste. Marie, at both of which
latter places considerable underground work has been done and stamp
mills have been erected. The work at the latter mine was prosecuted
during the years 1880 to 1885, whilst the former worked during the
greater part of this period, but had ceased operations in 1884. None of
these galena veins were being worked at the end of 1886. :

The history of the mineral development of the eastern end of the zineblende
Lake would be incomplete without a reference to the Zenith Mine, discovered.
about eight miles north of the mouth of Steel River on the morth
shore of Lale Superior about six miles cast from Rossport on the
C. P. R,, where a deposit of zinc blende was found in 1884, and some
test pits sunk on it.

To complete this chronological review of the chief mining events of g,y of
this region a few words must be said on the subject of the discovery of discovery of
the silver veins proper of the Animikic rocks of the Thunder Bay
division.

Although a number of these veins had been located along the coast
and islands S.W. from Fort William during the before-mentioned trip
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irst vies  OF Mr. Liogan in 1846, and although some pockets of rich silver ore were
discov . . .
reﬁf;rded found in them, the only ones on which much test work was done, viz.,
rather as

sopper and those of Spar Island and the Prince Mines—seem to have been regarded
more ag copper than as silver veins, and it was not until 1866 that the
first silver vein, or rather the first one properly recognized as such,
was found. Veins had been located in 1863, in this formation at the
Wallbridge Mine and at Lot 11 in Paipoongo township, and the former
had had a shaft sunk upon it, but they also seem to have been looked
upon as bearcrs of copper sulphurets and galena ores rather than as
silver veins proper. ‘

Subsequent Thus the discovery of the Thunder Bay vein in 1866 by Mur. Peter

discoveries of v

gﬁ?e:n;;?gs - McKellar inaugurated the era of mining of the higher grade silver ores
which has been continued with varying success up to the present. The
next year, the Shuniah or Duncan vein was located, and in the summer
of 1868 a Mr. Morgan, who was employed on the exploring party
which, in charge of Mr. Thomas Macfarlane was examining the loca-
tions held by the Montreal Mining Co., found rich silver ore in the now
famous Silver Islet vein, which resulted in sixteen years of successful

development of a mine which has been the great mining feature of this
end of the Lale.

For the seven following years, exploration and development worlk
was actively prosecuted in the district surrounding the Zhunder Bay
Mine, chiefly on the veins already mentioned, and at the Beck or Silver
Harbor, 3 A, and Cornish Mines. Some discoveries were also. made of
veins along the W. coast of Thunder Bay, and on the Islands in that
vicinity, and work done to test them, notably at Pie, Jarvis', Thomp-
son’s, McKellar's and Mink Islands, and at Stewart's Location near
Pigeon River, Sturgeon Bay, &c.

Intervening By the year 1875, most of these enterprises had ceased working, and
f:g*gé;;f auiet 5y neriod of quiet intervened, for though the Shuniah Mine.did not
distriet,

finally cease operations until 1881, and the Silver Islet until the spring
of 1884, the former had little succoss and the latter had passed the
zenith of its prosperity.

Renemwal of Following this period of quiescence came a renewal of activity which,

commencing with the discovery of remarkably rich ores of silver at
Labbit Mountain in 1882, has been continued with increasing vigour
until the present. Discoveries at numerous other places around this
point have quickly followed, notably of the Beaver, Porcupine, Silver
Creek, Little Pig, Big Bear, etc., veins, the first of which has of late
become especially famous by reason of the recent find of large quanti-
ties of rich ore.

To this third period also belong the discoveries near Whitefish Lake,
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to which district attention was first directed by the discovery of the
Silver Mountain vein carrying rich silver ores. This discovery has
been followed by the location of numerous veins in this formation both
in its immediate vicinity and for some distance westward around
Whitefish Lake.

NATURAL AND Hcoonomic CONDITIONS.

To fully judge of the results attained in this great region from the
standpoint of the miner, attention must also be paid to the natural and
economic conditions under which its development has taken place, and
when it is remembered that the history of mining there dates back
forty years or more, it must be admitted that when the matter is
viewed superficially the results attained seem very small in view of the
apparently numerous and widespread discoveries of minerals. A closer
inspection however of the conditions existent during this period will
go far to explain this seeming anamoly.

The communications of the region with the outer world have until Lack of com-
recently been very poor. Until the opening of the Canadian Pacific 3‘93&2‘?&3’3”‘
Railway from Winnipeg to Port Avthur in 1883 and throughout in 1886, resion:
the only means of communication with other parts of the continent
was by steamboat, and this necessarily during the summer only. Fur.
thermore, it was only the two ends of the Lake that benefitted by
this, Fort William and Port Arthur at one end, and Sault Ste. Marie
at the other. A certain amount of communication was of course kept
up between these points and isolated fishing stations around the coast
by tug, but this only partially and occasionally met the requirements
of prospectors. The coast line naturally formed the base of operations Gommunvica-
from which the exploration of the interior of the tract was under- A ey e
taken, aud this stretch of some 400 to 500 miles had to be reached
from the two previously mentioned centres by very imperfect means of
transit, exploratory parties generally having to make long expeditions
in sail boats carrying with them all their material, camps and provi-
sions for the whole season’s work. Iiven when the desired section
was reached, other difficulties would have to be confronted, owing to
the absence of any roads, so that the interior could only be reached by
canoe routes or by starting through the bush on foot when every thing
needful had to be carried on men’s backs. The-limited amount it is
thus possible to transport, and the slowness of such means of travel
over a rugged country covered with dense bush naturally forced the

5
explorers, who could not of course have a large gang of men packing
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in material aftor them from the centre of supplies, to limit themselves
to the examination of the country in the immediate vicinity of the
shores of the Liake. Those who are not acquainted with new countries
may perhaps better realise these conditions by supposing all England
covered with dense bush and uninhabitated and its exploration under-
talken with the coast line as a base of operations by comparatively a
handful of explorers, who would have to start either from London or
Newcastle in canoes or small boats.

Water travel ~ 1uven this means of travel was prohibited during the six months

goavellable Wint.er, f:01' the end of November sees the stoppage of all water com-
munication on the Lakes, and apart from this, the advent of snow, of
course, puts an end to exploring.

gg;lgn%igi;;é;_ Incidents which occurred during the working of the West

ses due to isol- Canada Mining Company at the Bruce Mines on Lake Huron well

ation of reglon. i1 strate some of the difficulties consequent upon this state of things.
Owing to the state of siege existent in the region irom the absence of
winter communications, a stock of all necessary material for the whole
winter had to be taken in every fall. = One fall, the steamer bringing
in the horse feed was wrecked, and the management had to resort to
the expedient of substituting flour, of which they had a good stock, and
having built a baker’s oven, fed the horses on bread all the winter. At
another time, the general supply steamer having broken her propeller
shaft, a message was with some difficulty sent to the merchants sup-
plying the goods, who duplicated theorder for the winter’s supply and
chartered another steamer, only to find that it was too late, and that it
could not get through on account of ice, =0 that the supplies had to be
collected from all over the district, and teamed from long distances at
great expense.

Before the opening of the ship canal at Saunlt Ste. Marie, Michigan,
between Lakes Huron and Superior in the spring of 1855, things were
even worse, for there was then no means of passing the falls at this
place, and everything had to be trans-shipped and portaged overland
for about two miles, and taken up Lake Superior in large canoes or
sail boats. It is said that when the Montreal Mining Co. started work
at Point aux Mines, that bricks which they took up for their smelting
furnace cost 25 cents a piece at the mine, and everything else in pro-
portion,

All this of course rendered access to the region both difficult and ex-
pensive, and largely detorred people from efforts to make or develope
discoveries.

Another source of difficulty and expense, especially in the earlier
part of its history, has been the difficulty of procuring supplies in ti.e
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rogion itself, for owing to the absence of agricultural settlers until a
comparatively recent period, everything had to be brought in from
distant places thus incurring heavy freight charges.
The effect of the dense bush also, covering as it does so large a pro- (I))tpée;;fsg%igg?t
portion of the country, has been very potent in retarding discovery, 2s
every one who has ever travelled through it realises how cffectually
it limits the vision, so that one may travel quite close to indications of
« mineral deposit and never see them. This same retarding offect
ix felt in trying to work out the extent of deposits found, and the rcla-
tionships of various exposures of either rock or vein, and when it is re-
membered how even when actual soil is absent and the rock is near
the surface, it is yet eoncealed by moss, fallen trees and the general
debris of defunct vegetation, the difficulties due to these causes may be
better realised. Once the veins or deposits have been located, however,
and traced up, this same covering of bush is found very useful in
supplying material for building and fuel.
Some points of differcnce betwecn the development of this region Gomparison of_
and that of others on the continent is worthy of notice. In the case $oiditions ofi

A8€ gdevelopment of

of the famous California and Rocky Mountain districts of the United [gEion mith

States, the discovery of placer gold saused a tremendous rush of ex-mineral
plorers to these distriets in the first pluce, from the fact that this class
of deposit enabled individuals, or small parties of individuals, without
much capital to work claims in their own interests, with the chance, if
Incky, of making large sums of money in a short time. This influx was
lurgely assisted by the system adopted of staking out and recording
the claims, whereby a discoverer or locator could acquire his property
with the least possible delay, in the simplest manner and at the small-
est oxpense. 'Thus these districts suddenly received a large mining
community, which led to the opening up of the country inevery way
so that when (he placer diggings began 1o get worled out, the explorers,
being already on the ground, were naturally led to tarn their attention
to the discovery of veinsand other mineral depoxits, whilst all the ne-
cessary couymunications being already in working order, the condi-
tions were very favorable to the opening up of mines at once, when
found, and the eyes of capitalists being already turned in that direct-
ion by the original gold excitement, it was found easier to interest
them in the propoxed enterprises.

The Lale Superior region has, however, had none of these benefits,
There has been no preliminary inrush of thousands of explorers and the
opening up of the region has been consequently, as mentioned, very
aradual. whilst the process by which discoverers can wecure their
claima has not been very satisfactory.

9
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Retarding The present system offers every facility to the man of means to ac.

effects of . . . .

mining laws,  quire and to hold for an indefinite period, large tracts of land around
discoveries, but retards and renders it difficult for the explorer himself
to acquire his discovery. The process acts somewhat in the following
manner. An explorer makes a discovery and possibly secures it
but within a few months or even weeks, all the land for several
miles around will have been surveyed and tied up by parties whose
means allow them to hold for an indefinite period whilst they have
not the funds or do not care to meet the much larger expenditures
required to develop their properties. The interest of this class is
to hold with a view to rewselling at much enhanced figures when
the developments on the first good finds cause a demand for mining
locations in the section. This does not always come about accord-
ing to the expectation of the investors, so that at present large tracts
of land in the mineral regions are tied up and held thus, the
amount of taxes * on them being a comparative trifle to such as have
spare funds enough to go into this kind of speculation whilst it is quite
a considorable item to the prospector whose means, already slight, are
all required to outfit him for the search.:

Large areas The extent to which this state of things exists in one part of the

fodupfor  region will be rendered pluin by looking at the appended Sketch Map

purposes. of Thunder Bay region, where the areas of patented land are shown, of
which one may safely take four-fifths to three-quarters to represent
mineral lands ties up. The worst effect of this system is that it dis-
heartens the actual explorer and keeps him out of the district, for in-
stead of a promising discovery causing as it should a rush of actual ex-
plorers to the scction and a consequent multiplication of discoveries,
the land around the very spot where other finds might be expected, is
speedily bought up and discoveries made on property belonging to
others are not very profitable.

This subject is of course a complicated one, but after studying the
matter in the district and making enquiries amongst actual explorers,
one cannot help coming to the conclusion that the effect of the mining
laws is to encourage a wholesale speculative acquirement of mineral
lands on the slightest provocation, rather than to ensure actual work-
ing and to foster discovery by rendering it as easy as possible for the
explorer to get the full benefit of his toilsome and dangerous efforts.

Attention Attention was drawn to this matter from time to time by the Geolo
?ﬂ“ﬁé‘,ﬁ,‘,’sﬁh@ gical Survey, for beside the already quoted suggestion of Sir William

§oologioal T oan in 1846 and other places, Mr, Macfarlane refers to it in his Re-

* A taxof 2 cents per acre on all patented lands in Algoma was imposed in 1868.
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port on Liake Superior published in the Report of Progress of the Sur-
vey for 1866, page 147, where he says. “ Although important results
might reasonably be anticipated to flow from a search for rocks having
the lithological character of the cupriferous beds or with the compass
in the manner above indicated, probably the best method wonld be to
make such arrangements as would induce the experienced miners and
explorers. of the south shore to undertake the search. So far as I can
judge, numbers of them would be very willing to do so were they
only certain that after having made a discovery they could reap the
advantages. At present the impression prevails amongst them (how
far it is justified [ am unable to say) that in the event of their dis-
<covering valuable minerals and applying for the land containing them,
it would, before it would be surveyed and secured, find its way into the
hands of some more favored individual. In order to prevent this, it
would be necessary, after ascertaining the limits of the copper bearing
rocks or of the ‘mineral range,’ as it is called, on the south shore, to
aave those parts of it which are still unsold, surveyed, laid out in not
too large lots; establishing a price for them such as that at present
qxed, and making arrangements by which the public would at once
know what lots were unsold, and by which any applicant for one of
those could at once secure it.”

Were a system adopted based on the general principle of the discov- Change of laws

ever or other person, holding his claim by doing a certain yearly Eﬁgﬁfxsr%to'
amount of development worlk on it, coupled with arrangements whereby “**°2Hom
he would be allowed to make a preliminary definition of its position
and area on the ground at the time of discovery, and were steps taken
to make thig widely known, it would undoubtedly greatly assist in in-
ducing more explorers to malke this region the scene of their operations.
This is an end very necessary to attain, for although many efficient
explorers have given attention to the region, still in proportion to its
extent, their number has been ridiculously small, and it speaks well for
the general prevalence of mineral that they have found so much as
they have.

These proposed ameliorations of the conditions under which the
prospector has to work are rendered the more necessary just now in
view of the extensive new sections of country recently thrown open
for exploration by the completion of the C. P. Ry. and its branches
within the region in which the tying up of the land has not yet taken
place.

Even when work has been commenced with a view to test deposits
found, failure has often been courted, owing to the limited ideas held, of
*he extent of the expenditure and work necessary to convert an un-
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proved prospect into a proved mine, which misconception has caused
premature abandonment of the effort, or a start to be inade with insuf-
ficient capital, so that the end of the funds at disposal has been reached
before the question is satisfactorily answered as to whether or not
the mineral existed in paying quantities. Added to all this a failure
on the part of operators to realise to what extent a mine should be
tested before erecting large stamp mills and making other surface ex-
penditures not immediately called for, has often caused a waste of much
capital, which used on actnal underground work, might have seen the
venture through barren stretches of vein to a successful demonstra-
tion of its value.

These failures, when from such causes, give the region an unde-
servedly bad name, and render it difficult to interest capitalists who
living far distant from the section and unacquainted with the facts,
must necessarily judge from superficial appearances.

Of the multitudinous erroncous ideas which find currency amongst
explorers and others working in such a region, and of the large loss of
energy, cte., in ill-directed effort consequent thereon, one need hardly
say more, other than that when they have fouud common acceptance,
they have materially affected thedirection of the developmental energy
in the district.  Onc case, however, may be given as an illustration
where un explorer acting on a belief widely accepted by the prospec-
tors that  true fissures always run straight”, had 1un a picket line of
about a mile in length through the bush from a short outcropping of
a vein, and then with perfeet faith had sunlca shati close toa ereck bed
and at a place where the thickness of the clay covering was evidently
at least fifty feet, and probably much more, so that his chance of find-
ing solid rock, even at a reasonable depth was small enough, not fo
mention the other absurditios of such a procecding.

In pursuing the consideration of the subject of this Report viz.—
Mines & Mining in the Iiake Superior Region—the matter presented
will be considered under the hoadings of the various mineral substan-
ces there found.
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B. SILVER MINING.

Under this head will be considered the Silver mining prover, as
distinguished from the operation of those veins carrying argentifer-
ous lead or copper ores, and its history is practically that of' the west-
¢vn end of the region, i.e, of the Thunder Bay mining district, for
wiilst veins and deposits have been there found and operated to aslight
axtent carrying other ores than the silver ores proper of the district,
vet they have been so far comparatively few in proportion to the
otrhers, and will be considered under their proper heading in Part. II.

- This district, which is comprised within the area covered by the ap- Bxtongor
pended Sketch Map, has been more actively prospected than any other
section of the region herein dealt with, Its history has already been
given in a general way. The name of Mr. John McIntyre, the oificer
who was in charge of the Hudson’s Bay Co.’s post during tho earlier
part of the history of the region, is prominently connected with the
mining efforts of that time in association with the Messrs. McKellar
Brothers whose active explorations extending over many years have
done so much to prove tho widespread oxistonce of mineral deposits
in the district.

The old ITudson’s Bay Co’s distributing and traddiug post of Fort myy
William at the mouth of the Kaministiquia river naturally became °nditions
the headquarters of the first mineral explorers, and remained so till
the commencement of the operations for the construction of the Daw-
son route to the North-West. This road came out at a point on tho
sliores of the Bay some three miles from the old Fort causing the
village of Prince Arthur's Landing to grow up which has subsequently
developed into the present town of Port Arthur, so that the two places
with their wharves, &e., form the head of navigation of the great Lakex
for the Dominion, and have become the headquarters of much mining
activity at present.

The means of communication of this district have been much im-

Recent
proved of late, and are now very good. The completion of the C. P. Ry. mprovemonts

affords connections with the rest of the continent, whilst still cheaper of distrn
freight rates will be obtainable in summer from the numerous steam-

boat lines, by which the products of the mines can be shipped

direct to other ports in Canada, or to American ports on the lakes.

Starting from Port Arthur as a centre, the shore portions of the distriet

can be easily reached by small craft or tug, whilst the C. P. Ry., Daw-

son road and numerous cance routes over the lakes and rivers give

means of communication with the inlandportion,
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The rocks of the distriet are comprised within several areas which
are marked as Huronian, Laurentian and Lower Cambrian on the
published maps of the Survey, and also include several granitic masses.

The veins carrying the ores of silver occur with one or two excep-
tions, which are pointed out later on, in the lower division of these
iower Cambrian rocks which is known as the Animikie series, and
whose distribution and extent are shown upon the appended Sketch
Map. The chiefarea is that extending S. W. from Port Arthur which
is roughly triangular in shape, with sides of about 40 miles extending
along the west shore of Thunder Bay, 60 miles along the International
boundary at Pigeon River, and 80 miles along the northern side, where
the formation abuts against the Avchsan rocks, which gives an area
of approximately 1,200 sq. miles. Besides this, there are other areas
of these rocks as shown on the map, on the N. K. side of Thunder Bay
and extonding down its eastern coast to Silver Islet. With the excep-
tion however, of this latter mine, all the discoveries of importance are
confined to the first mentioned area, the general features of which it
would be well to describe before going on to the detailed description of
its mining phenomena.

The surface of the region presents a number of flat-topped hills and
ridges, the former frequently roughly cireular in shape, separated by
valleys about two or three hundred feet deep. Trom the tops of the
hills down, the rock is shown in cliffs varying in height from 30 to 150
feet, below which the debris fallen from above slopes off at an angle of
about 45° for probably another 50 feet, when it merges into the
gentler slope of the clay and soil filling the valleys. The peculiarities
of the landscape due to these table-topped hills is shown on the accom-
panying panoramic Hill Sketeh, which also shows the very different
profile of the surface of the Archean rocks to the N. ag contrasted
with the Animikie hills to the 8., the division between the two being
about in the position of the letter “ A ”. The little flat-topped hillg,
“ B. and C”, in the distance are most probably outliers of the Animikie
formation lying on the Archean rocks. The mineral discoveries are s¢
far mostly confined to a belt of country running along the northern
fringe of the formation between Arrow lake and Port Arthur, and to
the coast and islands of the N. and W. sides and in the mouth of
Thunder Bay, the country in the interior of the triangle being compa-
ratively little known. A few discoveries of similar veins have been
made in the eastern areas of these Animikie rocks, but besides the
notable one of Silver Islet, little or no work has been done upon them.

The valley bottoms in this area have usually a considerable depth of
soil, consisting often of a compact white or yellow clay with varying
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thicknesses of alluvium on top. The bush which covers the whole Character
district consists mostly of poplar and birch, in the lower lands with

some intermixed pine, etc., whilst balsam, spruce and tamarac pre-
ponderate in the swampy parts. The trappean capping of the tops of

the hills is usually scantily covered with soil, and generally supports a

growth of jack pine, the dark foliage of which causes them to stand out
prominently against the lighter shades of bush in the valleys. Thesec Agrigultural
valleys, forming as they do a considerable proportion of the area of the possibilities.
country and containing good soil, for the most part, render this section
important from an agricultural as well as from a mineral standpoint.

In connection with the subject of the surface it will be interesting Glaciation.
to note the frequens occurrence of smooth surfaces of rock which have
been polished and grooved by ice, these show chiefly on the shores of
Lake Superior and the inland lakes and rivers.

It may be well here to give a short description of the general features geologios!
of the Animikie rocks, leaving the details for consideration later on in ﬁgﬁfﬁgﬁﬁﬁﬁ,’é‘iﬁ
connection with the description of the Silver Mountain and Coast Amimikieseriee
groups where they were most carefully studied. Their relationships
to the other formations of the district are to be seen on reference to
the Sketch Map on which the boundary lines of each are given. These
lines were put on from information gleaned from vavious sources, those
west of Port Arthur being located from work done by myself, and
from information kindly given by Dr. A. C. Lawson, whilst east of the
same point, their position has been defined by the investigations of Dr.

R. Bell and from data supplied by Mr. Peter McKellar of Fort Wil-
liam.

The formation lies nearly horizontal, and rests in this position on the
denudation surfaces of the older rocks which shew to the north whilstin
their southerly and easterly extension near Black Bay, and inThunder
Cape peninsula, they are covered up by the rocks of the Neepigon form-
ation, and 8. of this, at the island in the mouth of Grand Portage Bay,
arc seen to pass under the Keweenian series, which consists of inter-
stratified beds of conglomerate, sandstone and various trappean rocks.
The rocks comprising this silver bearing formation consist of basic
traps, black and grey argillites, cherts and jaspers, with some ferruginous
dolomites, the mineralogical composition and structure of all of which
will be understood by reference to the Appendix which contains the
notes of Mr. W. S. Bayley of Johns Hopking University, Baltimore,
on his microscopic examination of typical specimens of these roclks
collected by myself.
This Animikie formation is divisible into an upper and lower port-Sub-divisionsof
ion which while being quite distinet are not separated from each other the Animikie.
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by any very definable line, the rocks of each division at places taking
on somewhat of the nature of those bhelonging to the other. Thus the
chief character of the lower division consists in the alinost entirve pre-
ponderance of siliceous roclks, such as chert and jusper, which are often
accompanied by ferruginous dolomites, and themselves all contain
more or less iron in the oxidised state, at some places carrying so much
magnetite as to constitute almost an iron orc. An analysis of such
piece, by Mr. Hotfmann, gave 53 per cent o' iron, titanic acid being
absent.* Gceceasional developments of the black argillites are found in-
terstratified with the silicious beds but they are only local and do not
seem to be ever of any extent.

In contrast with these, the upper division is formed for the most
part of the blacl, soft, carbonaccous avgillites. These are occusionally
dolomitic, and at some places are quite ferruginous, whilst at others
they hold such a large percentage of silica as to approach very nearly
in character to the rocks of the lower division.

The cherty and jaspery rocks coming in at the bottom of the forma-
tion show chiefly in a strip forming its northern fringe where it abuts
on the Archean, They constitute all the lower lying land north of
the range of hills which extends along the southern boundary of the
valleys of the Whitefish and lower part of the Kaministiquia rivers,
commencing at McKay's Mountain on the east, and passing through
Rabbit and Silver Mountains, and westward from this. These cherty
rocks would seem also to constitute the greater part of the extension
of the main area east from Port Arthur, and of the fringe of this forma
tion along the North shore of Thunder Bay as far as the Mackenzie
river, this section containing most of the Port Avthur group of veins.

Outliers of thesc rocks are to be seen as detached flat-topped hills-out
on the Archean area, some distance removed from the novthern edge of
the Animikie. The Outpost Hills shown on the Sketch Map constitute
a group of thesef which, when visited, were found to consist of high
bosses of granitic and gneissic rocks, on the top of which vest thin
sheets measuring from 20 to 30 feet thick of the typical cherty rocks
of tne lower division, with a capping of about 100 feet of the usual dark,
vertically columnar basic trap. The opposite view entitled, owing to a
printer’s ervor, “Outline instead of Outliers of the Animikie on the
Archean” shows the distinctive shape of these hills, their peculiar
contour enabling one to recognise several other evidently similar out-
liers which show to the east of those shewn.

In passing south across the strike of the formation, one comes to the

* Repo':.t of Geo'. Surv. 1886. Part I, Analysis of Iron Ores No. 4. Idem, 1887, Analysis No 10.
t By mistake the Archean ruled tinting on the Sketch Map has been run right over these out-
liers, which should, of course, have been left blanl.
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beds of the upper argillaceous division in the higher levels and forming Position and
istribution of
the range of hills just mentioned, where they show in the cliffs which ipper division
usually form their boundaries, and are seen to underlie the trap-sheet
usually constituting the capping or top of these hills and ridges aboui
which it is noticeuble that they very flrequontly have a distinet south-
erly dip, their north fucing aspect usually constituting steep bluffs and
cliffs. These upper division beds would secem to form the surface rocks
in all the area lying south of this fringe of hills, as thr as can be judged
from the veports of persons who have traversed it, and from the study of
the cross section of the formation presented by the coast line from Port
Arthur to Pigeon River,
The traps are not only visible as mentioned as vertically columnar Trap sheets.
beds capping the hills, but also exist at various lower levels. 3Vhilst
some of the highest might possibly be portions of a crowning overflow
separated from each other by denudation and brought to different levels
by faulting, the evidence seems to leave no doubt of the existence also
ot numerous other sheets at very various horizons in the formation, and
the intrusive nature of some of these appears from a close study of them
on the ground to be quite assured. The observed instances of ihis
are mentioned later on in this Report in describing the different dis-
tricts in which they occur. In view of all the evidence, it woulu seem
then that the trap-sheets are not confined cither to the lower or the
upper division of the formation, although they seem to occur more fre-
quently in the lattor.
As bas been already mentioned, the formation lies nearly flat, and it Dip of
. . . . . formation.
is very diffcult to decide whether it really has any general dip or not.
The dip measurements obtained both in the examination of the new
silver districts west of Port Arthur and along the coast section south of
that place, whilst ranging usually from 5° to 10° were so conflicting in
direction, and were evidently so often rendered unreliable by the prox-
imity of disturbing influences such as dykes, veins, intrusions »f trap,
etc., as to leave it in doubt whether the rocks have any general dip,
and if 80, what its amount and direction is, or whether they are bent
into a series of flat anticlinal and synclinal ridges, troughs and basins
such as were commonly seen to exist along the coast section. This
question will have to stand in abeyance for satisfactory settlement
until the whole district comes to be thoroughly worked out, but mean-
while it would seem that the balance of evidence is in favor of the
existence of a general flat southerly and south-easterly dip of the whole
formation, probably averaging from 5 to 8 degrees
If we assume the average dip to be 5° in a S.8.T. direction, and Probable thick-

. . ness of Animi-
measure the width of the outcrop of the formation from Grand Portage kie formation.
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Island, whero it passes under the overlying Keweenian rocks, N.N.W. to
near Woodside’s vein, in the Silver Mountain area, where the Archean
appears from below them, which we find to be some 25 miles, we get a
thickness for these rocks of over 12 000 feet.

The silver ore of the district consists of the native metal and sulphide-
or argentite generally associated with blende, galena pyrites, ete., in
a gangue of calcite, barite, quartz and fluorite in a series of fissure veins.
the details of whose characteristics are dealt with later.

Such, then, are the general features of the Animikie or silver-bearing
formation of Liake Superior. In considering the details of the various
mining discoveries and experiments the veins historically, and natu-
rally fall into the following groups, and will be hereafter considered in
that way, viz.:—

1. The Coast Group.
. The Port Arthur Group.
. The Rabbit Mountain Group.
. The Silver Mountain Group.
. The Whitefish Lake Group.

O v W o

Tae Coast Grour.

This group comprises a series of veins located on the coast of Liake
Superior between Port Arthur and the International boundary at
Pigeon River, and on the group of islands in the mouth of Thunder Bay.
The greator number of these intersect what was formerly known in the
district as the “ Macfarlane Band,” a belt of trap dykes and associated
intrusive sheets, with argillaceous beds filling out their interspaces, con-
stituting the string of islands between Silver Islet and McKellar’s Point
and considered to be the continuation of the Silver Islet dyke. The:
chief mine of this group is Silver Islet, and the great success attending-
the opening up of thisvein caused great excitement iu the district and
directed the attention of explorers to the series of veins alrcady men-
tioned, upon the supposition that whereas the Silver Islet vein had only
been productive where it intersected the dyke, that therefore the pre-
sence of silver was due to its influence, and that all other similar veins
intersecting its supposed extension would be found equally rich. The
rocks enclosing the veins along the coast line consist of argillaceous
beds which, in places, are so siliceous as to constitute argillaceous sand-
stones and flagstones, whilst they often merge on the other hand into:
dolomitic argillites. With these are associated also numerous trap-
sheets which are seen to occur both capping the bluffs overlooking the
shore, and also at lower horizons in the formation. Trap dykes are
also very numerous, constituting, as they do, nearly all the capes and
points of the coast. They nearly all strike N. E. & S'W., or at righ*.
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angles to the system of vein fissures. Further details regarding these
rocks are given later on. '
The gangue of this group of veins consists mostly of quartz, fluorite, Vein contents.
calcite and bavite, and they carry native silver, and silver glance asso-
ciated with much zinc blende and galena and sometimes some copper
sulphurets,
Apart from the work which was going on at Jarvis Island and Me-
Kellar's Island (the latter for barite) none of the mines of this group
were working at the end of 1886.

Silver Islet Mine.

This having been the most extensive and most successful venture of
the region, I have goneinto its history and nature somewhat at length.,
Tt is situate on a vein crossing a small rocky islet about a mile out in
the lake off Thunder Cape.

The vein strikes N. 35 W. and dips to the S. E. at an angle of about ¥ein

aractoristics.

70° to 80°, whilst in thickness it would average about 8 to 10 feet. In
some places, however, it has shown from 20 to 30 feet of solid vein-
stuff. At the time of my visit the mine had becn closed for some
time, and was full of water, so that beyond making an examination of
the surface I have had to depend for further information on various
published accounts of the mine, chiefly by Messrs. Thomas Macfarlane
W. M. Courtis, and F." A. Lowe, all of whom were connccted officially
with the mine at various times. Irom these sources and from informa-
tion supplied by Mr. Richard Trethewey, the manager, who was in
charge of the undergronnd department since December, 1871, and took
charge of the whole work from 1876 to its close, as well as from my
own observations, I have been able to compose the following history
and description of the mine.

The gangue of the vein consists of calcite, quartz and dolomite, the Vein contents.
latter varying in color from cream to pink, according to the varying
amounts of manganese it carrics. Mr. Courtis also mentions having
found rhodochrosite in the ore shipped to the Wyandotte smelting Metallic
works. The metallic minerals are native silver, argentite, galena, minerals.
blende, copper and iron pyrites with marcasite. Mr. Macfarlane also
mentions tetrahedrite, domeykite and niccolite and cobalt bloom, the
two latter, probably, oxidation products of a peculiar mineral called
Macfarlanite, containing arsenic, cobalt, niekel and silver. Two new
minerals are also said to have been found in the ore, by Dr. Wurtz, call-
ed by him Huntelite and Animikite. The three latter, according to
Mr. Lowe, ““ are now” (October, 1881) “he prineipal producing silver
ores of the mine ” (I). Besides the above, Mr. Courtis found in the
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ore shipped o the Wyandotte smelting works, annabergiie, antimonial
silver and cerargyrite, the latter “ where the rock has beon decompo-
sed " (Z). Graphile also occurs in considerable quantity and seems to
he connected in some way with the oceurrence of the silver. On en-
quiring of Mr. R. Trethewey as to whai connection he had noticed be-
tween the existence of this graphite and the occurvence of the silver,
with a view to ascertain its value as an indieation, he told me that
although they never had silver without graphite, they sometimes had
graphite without silver. “ The native silver is generally disseminated
through the ore in more or less dendritic masses, the points of native
silver forming nuclei for the deposit of niceolite and sulphurets ” (A).
In a specimen of the ore collected by myselfare to be scen pieces of
trap and graphite cnclosed in pink spar, whilst from the graphite start
out dendrites of silver. ¢ Particles of silver were also found in some of
the small fecders which intersect the country rock (or perhaps horse)
lying between the two veins” (C). The vein splits in crossing the islet
going south but acecording to Mr. Liowe, comes together again both in
length and in depth at the fourth level, after which they continue both
in length and depth as one vein, with an average width of 8 fect.
“The soathern part of the latter” (the western) ‘“ branch carried the
richest ore, the eastorn hranch being less rich, and the whole of the
vein to the northward being almost entively barren and consisting of
a huge mass of cale-spar with quartz and occasional cubes of galena
which carry only a minute quantity of silver ” (C). Mr. Ioffmann re-
cently examined some large crystals of galena given me by Mr. R. Tre-
thewey which the latter said came from a vug at the 560 feet level, and
found only a trace of silver. ‘“ The blende, galena and pyrites are
generally very poor in silver, seldom exceeding 2 oz, per ton when
taken from the barren parts of the vein, but in and about the rich
silver doposits, they become highly enriched both chemically and
mechanically.... by particles of and streaks of nativesilver” (). “The
relative quantity of calcareous and siliceous matter varies, however,
in different parts of the vein, and in some places, streaks of quartz have
preponderated to such an extent as to make some of the ore highly
siliceous.” (C). A curious feature of the vein is the combustible gas
which has been met with in large quantities in the workings. This
gas, according to Mr. Lowe, is accompanied by water containing
caleium chloride in solution. He says: “ Two gallons of this water
furnished, roughly measured, nearly a pint of very acrid and deli-
quescent salt, chloride of calcium.” (D.) Ie further states ¢ the gas
and water are principally confined in large vugs or cavities in the vein
under great pressure...... it" (the gas) ‘“is met with in the deepest
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workings......above the 8th level all water infiltrating into the mine
is pure lake water, whilst below that level is a zone of highly mincral-
ised water...... the gas is unequally distributed through the lower

workings, occupying independent cracks, fissures and vugs....the water
annoyed the men very much; on touching their skin it would almost
blister it......it” (the gas) “ was also previously met with in the 2rd
and 6th levels.” (D.) Mr. Macfarlane also mentions the oceurrence
of this gas on the 8th level in a vag.

Mr. G. C. Hofimann, chemist to the Survey, having analysed a sam- snalysis of

ple of this water which was collected by Mr. Richard Trethewey at the " water.
instance of Dr. Selwyn in the summer of 1882, reports as follows, *
After giving the details of the analysis, he says : “ Total dissolved solid
matter by direct experiment dried at 180 (. 358:9566 " in 1,000 parts hy
weight. ¢ The foregoing acids and buses are most probably combined
in the water as follows (Carbonates calculated as mono-carbonates, and
all the salts estimated as anhydrous.)

Chloride of Potassiuny. ... .ooviiiiie v i 4582
¢ Sodium ..o vonnns AP P, 16.8098
« Caleinm . .ov v vn.. e L 17,0867
“ Magnesium ..oove o i i e 1.2937
Sulphate of Lime .. ..vvvvvieniinn e e e. L0672
Carbonate of Lime ............ e @0 cneh e s 2936
Siliea . ..... PR P PR € 157 (0

“The rock on the Lslet intersected by the silver vein is a chloritic « ¢ountr,
diovite, evidently forming o dike.t It difters somewhat from the ™"
rocks of the other dikes of this location among which may be men-
tioned corsyte and anorthite porphyry...... gray flags fill out all the

* Geological and Natural History Survey of Canada. Report of progress, 1885, sec. M, page 17.

t Prof. Roland D. Irving deseribes these rocks as follows :

¢ Between Thunder Cape and Silver Islet a large number of dikes are seen cutting the slates.
Only one of these dike rocks, which appear for the most part Lo be the =ame as those which form-
the numerous dikes of the South West shore of Thunder Bay, alrcady deseribed, was examined..
This is the rock which forms the dike at Silver Tslet. It iz a nearly black, rather fine grained
rock, distinctly composed of a greenish black and a white mineral, the latter heing of course fel-
spar. According to Macfarlane its specific gravity is 2.7 and its silica content 53,34 per cent. It
contains 5.02 per cent of watcr, an amount indicativg a considerable alteration ; and this indica-
tion is fully borne out by a miceroscopic study of the thin section. This shows tabular plagio-
clages with some orthoclases as predominating iigredients. These felspars are all much dulled
by alteration and arc often penctrated by secondary quartz. L) many places the larger felspars
have between them a mass of emaller, mueh crushed and ahways highly altered felspars. The
augitic ingredient is only partly fresh, being commonly much altered to ochre, and uralite with
which alteration is connected the formation of some magnetite, Rather abundant titanie iron
for the most part altered to ite characteristic aray decomposition produet and sparse apatite
complete the resemblance betweon this rock and the finer orthoclase-gabbros of the Kewee-
nawan.” See monographs of the United States Geological Survey, Vol. V. **'The Copper Beav-
ing Recks of Lake Superior ** by Roland D, frving. p. 378.
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spaces between the various dikes.” (C). The vein “ has.been
exposed at several points where it crosses the sedimentary beds, but
there it is split up into numerous thin veins of quartz, and shows
nothing of the great width which it carries on Silver Islet, nor have
any of the rich silver minerals of that locality yet been found upon the
mainland or upon Burnt Island ” (C). This diorite dyke dips 8. T.
at an angle of from 60° to 75° from the horizontal, and is faulted some
80 feet by the vein. “ The workings have never been productive
outside of it, indeed there are large areas of the vein enclosed by
diorite walls on both sides which have yielded no-ore.” (C). “ The
long " (diamond drill) “holes E. and W, on the 1st level proved that
the dyke was saturated with graphite which is also noticed in its
outcroppings known as Pyritic and Ship islande, one and five miles
from the mine. Out of the whole series of twenty-one dykes cut
by the vein,...... the Silver Islet dyke is the only one impregnated
strongly with graphite and pyrites ” (D). ¢ The influence of the
country rock upon this vein is very apparent from the development
on the 6th level N. and on the 9th both N. and S. In bhoth levels
on entering the schists” (? slates) ¢ the vein gradually thinned out to
mere stringers, but recovered its width on entering two other dykes
N....and the vein in them was highly mineralised..... In drifting south,
a small dyke of a few feet in width was met with ” (D). Regarding
the connection supposed to exist between the floors which cross the
vein at intervals and the occurrence of the silver ore. Mr. R. Trethewey
told me that they were not necessarily to be regarded as an indication,
as has often been alleged, for although there seems to be some little
connection in the upper and richer part of the mine, they had the same
floors below that in the poorer part, but they were unaccompanied by
silver. However, in a gencral way, if on coming on to a floor it was
found to be covered with patches of argentite, it was mostly a sign
that the rock down to the next floor would be rich, though sometimes
the silver would not be found for some little depth below such a floor.

History of the Mine.—The Silver Islet vein was discovered in the
summer of 1868, during the exploration of the lands of the Montreal
Mining Co. by a party under the direction of Mr. T. Macfarlane which,
on leaving in the fall, after the summer's exploration of this and other
properties, the party brought away with them specimens valued at
$1,200 taken from the outcrop of the Silver Islet lode. During the
summer of 1869, Mr. Macfarlane continued his work of surveying
and exploring Woods’ location, of which the Islet forms a part, and
notwithstanding a stormy summer, rendering worlkk on the Islet
difficult, some 9,455 1bs. of ore were produced and shipped to Mont-
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real, valued by assay at $6,751.67. In August of 1869, the same Work

commenced.

party began to sink a shaft on the Islet on the east branch of the
vein, intending to cross-cut to the western or richer branch, and a
party of twelve men with a horse were left to continue this work
during the winter of 1869-70. They were instructed to take advantage
of the formation of ice around the Islet to continue the extraction of
the ore from the outcrop of the western or main vein which was
under water alongside the Islet. The winter was favorable, the ice
having formed quietly and remained for two months, so that the efforts
of the party were successful, and by the spring they had, by sub-
aqueous blasting, and fishing up the product with tongs, etc., enough
rock to yield by sorting 17,669 lbs. of ore, whose total value by assay
was $18,291.39. This ore was shipped to Montreal in the spring of 1870.
The shaft, however, had to be discontinued on account of water.
“That ten men had been able to produce $16,000 worth of ore, and
that the actual time employed by them in so doing had not exceeded
fourteen days, was again insufficient to induce the Montreal Mining Co.
to proceed to work the Silver Islet vein” (C).

After some negotiations, the whole of this Company’s property change of

passed into the hands of New York and Detroit capitalists in Septem-
ber, 1870, and on the 31st August, Captain Frue arrived and com-
menced work with a party of about 30 men and two horses accom-
panied by the necessary provisions, ete. “ In spite of severe weather
extensive breakwaters were built, part of the vein enclosed by a coffer-
dam, the area within the latter pumped dry, a considerable amount of
mining done, and about 77 tons of ore shipped before the close of navi-
gation. The time devoted to mining was about four weeks ...... About
$80,000 were expended in the above operations, and in making provi-
sion for wintering ” (C). The total value of the ore in this parcel was
$92,153.23. The winter of 1870-1 was taken up by Mr. Frue and his
party in enclosing the Islet with cribbing, so as to establish a perma-
nent mine there. Tho difficulties experienced from the storminess of the
season and trouble with ice were very great, both in placing the crib-
bing and in keeping it in place, and gales took away most of it, which
had to be replaced. '

“ By the 1st May, 1871, an excavation had been made on the rich
part of the vein inclosed by the cofferdam having a length of 65 feet,
depth of 32 feet and an average width of 8 feet. By the close of navi-
gation in November, this working had attained a depth of 90 feet, and
had produced from the same time in 1870 about 485 tons of ore” (C).,
and had thus in the year, Nov. 1870 to Nov. 1871, produced ore carry-
ing silver, worth by assay $642,932.01, and also one lot of five tons,

ownership.
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worth $5,200, which was lost in transit on the propeller Coburn.

“ Mining was continued with varying success after the close of nuv'-
gation in 1871. The vein was found to be subject to frequent and sud-
den changes, both as regards size and richness. In the fall of 1871, it
narrowed down to 6 inches in width at some points, with scarcely any
first quality ove in sight. During the winter, it gradually widened and
became very productive. In Mr. Frue's reports many such alternations
are recorded. He says that in the summer of 7872, ‘ the lode became
broken up, being thoroughly mixed with diorite and wedges of plumbago,
and in the fall, the mine asrumed anything but a flattering appearance.’
Mr. Frue further writes on this subject as follows: ‘In the following
winter it suddenly changed in character and produced, up to May 1xt,
1873, 250 tons of rich packing ore worth about $1,500 to the ton.
During May, and the early summer, the vein disappearved almost
entirely, being broken up into strings and feeders. Later, however,
there was a decided improvement which was again overshadowed hy
passing cloud, and although in extending the drift north on the 40, a very
promising show of silver had been opened, T had often seen the mine
clothed in richer apparel than it appearcd at the close of navigation.”
(1873).7  (C).

During the winter of 1873-4, severe storms did considerable damage
to the ¢ribwork protecting the Islet, amounting to over $11,000, besidex
carrying away the upper portion of the main breakwater and doing
other damage. 'The unfavorable changes which oceurred in the fall
of 1873, coutinued up to the close of 1376.” The new levels which had
been opened up, the 8th and 9th, proved wholly unproductive, although
no difficulty was cxperienced in following and working on the vein,
A vast amount of exploratory work by means of the diamond drill| also
failed to discover any deposits of vich ore. The consequence was of
course great financial embarrassment and an almost entire cessation of
work during the summer of 1877. In August of that year. work
was resumed, and up to December, 23,850 oz of silver obtained by
stoping in the upper part of the mine. It was cven proposed to remove
the rich ground lying betwixt the mince and the lake, subgtituting for
it an artificial arch, but fortunately, in the summer of last year " (18‘78),
“a bunch of rich ore was struck beneath the 4th level S. of the shaft
which in a few months yielded 721,632 oz. of silver, a quantity amply
sufticient to rescue tae mine from all ity embarrassments and provide a
reserve or working capital of $300,000 (C).

Mr. Liowe describes this meriod of the mine’s e¢xistence as follows
Speaking of the tirst bonauza, he says it “ extended tor a distance ot 100
feet on the hanging wall of the main vein, und for nearly a like distance
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upon the same wall of the east vein. It varied from 6 inches to over 2 First bonanza.
feet in width, finally disappearing below the 6th level. The silver did
not crop out in the east vein, but was found in cross-cutting through the
horse of diorite on the 1st level. It extended upward within 40 feet
of the outeropping. It was complotely worked out by 1874, yielding
over $2,000,000 ..... The shape of this bonanza was that of an irregular
pear and throughout its extent in both veins it was accompanied with,
“a strong impregnation of graphite which formed the selvage of botl:
veins. The bulk of this bonanza was arborescent silver, more or less
nmixed with Macfarlanite, a rich ore of silver carrying 78 per cent. of
that metal along with arsenic, cobalt and nickel. Its physical struc- -
ture resembles niccolite. ... The years from 1874-8 were devoted entirely apggé‘;gig{'
to exploring, and but little silver was mined.” (D.) During this period
the new inclined shaft was started from the 9th level, diagonally across
the vein, and on the pitch of the same.  Previous to the sinking of this
shaft, the diamond drill was cxtensively used in different parts of the
mine....long holes were driven N. &S. on the 1st level. Tnoneof them,
silver was struck, but it proved to be only a small pocket. On this
level, 400 feet holes were driven E. and W. for parallel veins; 40 feet west
a small vein was struck,” (D.) but subsequent testing by cross-cut and
drifting showed no silver. “ On the 3rd level, S., another series of holes
was driven, and one of them, which was subsequently proved,
skirted along within a few inches of the second bonanza.....The small
pocket of silver struck on the 1st level, S., was followed later on by
a considerable streak of argentiferous pyrites, running 2,000 oz. per
ton; lead with 800 oz. per ton, and native silver. This streak was
cut near the junction of the two veins on the hanging wall in a
cross-cut and extended down as far as the 2nd level....... The writer
has since learned that another small bunch was struck S. of thix
point on the same lovel.” (D). He further saysin reference to the before
mentioned second bonanza. “Indrifting south onthe 3rd levelin August, Second bonarza
1878, strong impregnations of graphite were met on the hanging wall
which were soon followed by the second bonunza. This deposit of
silver was remarkable for its great width, 5 feet solid across the breast,
and the ocecurrence in great quantity of two hitherto unknown com-
pounds of silver, namely, Animikite and Huntilite. The shape of thix
bonanza was that of an inverted cone with a base of about 50 feet on
the 3rd level with the apex down as far as the 5th level. This deposit
was phenomenal in its structure and a winze in the middle of the deposit
to the 4th level, sixty feet, was sunk literally through native silver, the
metal standing out boldly from the four walls of the winze. In-the
breast of the drift it stood out in great arborescent masses in the
3
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shape of hooks and spikes, in gnarled, drawn out and twisted bunches,
followed by arborescent silver with intercalated bands of Animikite and
Huntilite. This deposit was struck near the junetion of the two veins
and the whole extent of the bonanza was strongly saturated with gra-
phite carrying a selvage of the same in the hanging wall three inches
thick. The hanging wall was as smooth and as polished as a mirror,
with horizontal strice....The width of the vein was over 10 feet, and the
entire deposit, including the stamp rock, yielded about 800,000 oz. of
silver. An interesting fact connected with this deposit was noticed in
the manner in which the arborescent silver was disseminated through-
out the whole width of the vein, and in thé concentrated parts and the
manner in which it was impregnated through a series of horizontal
floors in the vein. These floors did not break or separate the deposit.
This deposit paid off the bonded indebtedness, leaving a surplus of
$300,000, which, however, was expended, along with six assessments, in
the construction of the new shaft to the surface, and sinking of the
same 500 feet below the 9th level, in driving five levels N. and S. from
the same, equipping it with new pumping machinery, developments in
the upper parts of the mine and two years’ work on Burnt Island and
the mainland.” (D.)

Mr. Macfarlane’s description continues:—*I have not found it pos-
sible to ascertain the amount of the product year by year subsequent to
1875, but according to information received from C. A. Trowbridge,
Esq., Secretary of the Sitver Islet Co., there have been extracted since
the commencement of operations in September, 1870, and up to the
close of navigation in 1878, 2,174,499 Jozs. refined silver with a value
of $2,921,727.24. If to this we add the value of the ore obtained imme-
diately after the discovery by the Montreal Mining Co., we have a total
yield of $2,948,019.81” (C.) He further adds that he had since learned
from Mr. Trowbridge that the precise yield (up to the end of 1879) was
$3,039,557.49 and continues “when visiting the mine in July, 1877, the
vein appeared perfectly well defined on the 9th level, but nothing in the
shape of ore was to be seen. The vein was said to possess the same char-
acter in the inclined shaft sunk 100 feet deeper than the level, and to a
point about 640 feet from the surface. This shaft was filled with water
at the time of my visit. The vein below this point has been tested by
a drill hole 296 feet deep, in which traces of silver ore were detected.
Even if we suppose this trace is the clue to another bonanza, the fact
still remains that from the 6th level to the deepest working, a distance
of 300 feet, the vein has been found to be unworthy of excavation, and
this too in spite of the presence of diorite on both walls, a condition
which, when the mine was first opened was supposed to ensure a remu-
nerative vein” (C).
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The foregoing gives the history of this mine up to the end of the
year 1879, as recorded by Mr. Macfarlane and others. Mr. Low’s paper,
from which I have taken the following items, brings it up to Decem-
bor, 1882:—
“On the 9th level a small bunch of silver was struck accompanied
with graphite....... From 1878 to the present date’ (December, 1882),
“the mine has been passing through its second period of adversity,
although in that time silver has been struck in various parts of the gecond period
mine below the 9th level. The only important deposit met with was °f rdversity-
on the 13th level south. This was also accompanied with a graphite
impregnation, but from its irregular and detached condition it did not
augur well for a large deposit. Tt yielded about $30,000....... Gas and
water were struck in considerable volume. The new inclined shaft is
now down nearly 1,200 feet, with a strong, highly mineralised vein in
the bottom, the vein being 9 feet in width ” (D).
Mr. R. Trethewey states that the mine had attained a depth of 1.230"
feet before the ccssation of operations. I have it on his authority that
at 80 feet north on the bottom level, they had a good bunch of ore. e
also tells me that the total yield of the mine from its commencement Totai yield
to its close in 1884, was about $3,250,000. of mine.
Exploratory work was done on other parts of the vein which Was work done
traced inland for about a mile from the shore, making the length of Jnimang
the vein thus known, counting from the Islet, about 9,000 fect. In tra-
versing this distance, it intersects many trap dykes which, however, do
not seem to favorably affect it. Three shafts have been sunk to test it
at various points along this inland portion, attaining the respective
depths of 40 ft., 100 ft., and 60 ft., and a great deal of surface trench-
ing has been done. This work did not, however, result in any dis-
coveries of importance, but Capt. R. Trethewey told me that they had
got some galena running 19 oz. of silver to the ton at Morgan Junction
shaft (the furthest inland). He tells me they got no plumbago at any
of these places. At the latter point, where the shaft is sunk at the
intersection of the vein with a dyke of compact trap, I noticed in the
dump a quantity of iron pyrites accompanied by a little copper pyrites
in a vein stone consisting of argillite cemented together by calcite. The
series of dylkes crossed by the vein on the mainland differ in appearance
from that on the Islet consisting as they do of dark compact trap,
whilst the iatter is much coarser grained and carries much iron pyrites. Work on vein
Besides the beforementioned shafts one was sunk on the vein where it ®" *™*"%*
crosses the dylke forming Burnt Island. These dykes are faulted by
the vein and are, therefore, older than it. Mr. Lowe says that the
diamond drill was also used extensively on Shangoinah Island and on
Burot Island.
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Mr. Curtis writing in February, 1877, sums up the history of the
mine as follows :—“A capital of $73,000 paid a dividend of $160,000 the
first year, besides paying about $200,000 towards settlement with the
Montreal Mining Co., and. expending also a large amount of money to
establish the plant. In the report for this year” (1877,) “we find that
the total amount of dividends have been $622,666.66, aud the total pro-
duction $2,237,479.84. This great outlay was needed at the mine to
establish a town on a barren rocky shore, to maintain a foothold on a
little rock not 80 ft. square against the mighty storms of Lake
Superior, to furnish steam-tugs, engines, pumps, and build a mill
capable of concentrating over 75 tons of rock per day” (B).

Mr. Lowe states that more than $1,200,000 were exponded in securing
the Islet, also that the volume of water made by the Silver Islet vein
per minute was about 170% gallons, its principal source being above
the 9th level, and further that throughout the mine nearly 5,000 feet of
holes were bored by the diamond drill.

The below given tables show the yield of the mine year by year, and
are compiled from Mr. Macfarlane’s paper above quoted and the other
sources mentioned.

Weight in Lbs. Value per Ton. Total Value.

$ c F o
Under Montreal Mining Co............... 27,0733 1,646.80 23,115.35
“  New Proprietors, 1870...... ....... 155,543 1,175.80 02,153.23
« do 1871 (Newark).... 183,453 1,507.64 138,291.88
“ do 1871 (Wyandotte). 778,468  1,296.48  504,640.13
Lost on propeller “ Cobnrn”........... eeer 10,000 1,040.00 5,200.00
1,154,537%  $1,32244  $763,400.59
Season 1872 . o i e e e 310,744.02 0zs.

C BT e e 289,763.77 *

€ A8TA 950,021.75 ¢

S . ¥ S 145,902.50
996,432.04 “ = $£1,195,718.45
- Carried foruward. ... ..o i $1,959,119.04

* Mr. Richard Trethewey says 155 gallons per minute is the correct figure.
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Brought forward. oo o ov et i i 51,959,119.04
Produced by stamp mill, Dec. 1875, to Nov.,
1876 (concentrates) .................. 136,529.000z8. . ... ... 163,835.00
Produced by stoping in upper part of the
mine, 1877 ... civ cvviei i 23,850.00 “ ........ 28,620.00
Produced from second bonanza, 1878....... 721,632.00 “ .. ..... 865,958.00
Produced from deposit at 960 ft. level, about
1882. (Mentioned in Mr. Lowe’s paper.) ........  ........ 30,000.00

Total of amounts mentioned in various ac-

counts of the mine as above........... ........ Ceeees 0¥3,047,532.04
Amount unaccounted for above............ ... Ll 202,467.96

3 250 000.00

Total value of silver produced from the com-
mencement to the close of operations,
according to Mr. Richard Trethewey... ........ ..., .... $a 250, 000 00

- This discrepancy of $202,467.96 is not necessarily due to an actual
disagreement of the different authorities, but probably represents the
results of tho treatment of mill rock taken out from various parts of
the mine which had been neglected during its palmier days, and to
which attention was turned after the mill was built and the rich ore
bodies were worked out.

The last authentic statement regarding the mine is found in the offi-
cial report of Mr. Richard Trethewey, dated January 20, 1884, to the 144es:
President of the Company, where he says “The work at the mine developments.
during the past year has been devoted to the sinking of the shaftto the
1,160 feet level, drifting the same north and south of the shaft, sinking
two winzes below the 1,160 feet level, and back stoping at encouraging
points in some of the upper levels....... These drifts” (from the 1,160
feet level) “ have been extended southward 227 feet and northward
81 feet. The vein, though well defined and carrying quantities
of minerals, has not produced the expected amount of silver. A deposit
of silver was opened into during the summer, near the end of the north
drift, but proved to be small in extent. At this point and in this run
of ground a winze is being sunk towards the 1,260 feet level, hoping
that in its course other bunches may be found. A winze has also been
commenced towards the 1,260 feet level, near the end of the south drift
in the same run of ground in which silver has been found above. In
the levels where back stoping has been carried on, the vein, although
of a very encouraging nature, yielding minerals which are always
found accompanying silver, has not produced silver in paying quantity;
still it will be remembered that heretofore we have worked for long
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periods in ground such as described and finally been rewarded by en-
countering rich deposits, and there is no reason why we should not ex-
pect similar results again.” He continues thus : “ Ere long we shall

Closing of mine ind ourselves placed in a serious dilemma owing to the non-arrival of

Description of
illustrations.

Stamp mill.

our winter supply of coal last fall—a vessel with a cargo of nearly 1,000
tons having failed to reach here, being laid up while en route. The pre-
sent supply of coal is sufficient to run with until about March 1st, after
which we shall find it extremely difficult to carry on the work.”
Operations were accordingly suspended early in the spring of 1884.

Plate I shows the underground workings of the mine on the west or
main vein. | have not been able to obtain a section showing the same
for the eastern branch above its junction with the main vein at the
fourth level, but Mr. John Trethewey tells me it was mostly stoped out
from the fourth level to surface, being worked by cross-cuts from the
main vein from which levels were driven on it. The tracing from
which the illustration was taken was apparently not kept quite up to
date, for some of the measurements given me by the manager do not
quite coincide with those of the tracing; these differences, however,
are trifling and do not affect the utility of the drawing as an illustra-
tion of the direction and extent of the underground development made
upon this famous vein.

During the first few years whilst the very rich ore of the first deposit
was being worked out which had only to be barrelled up and sent to
the smelter, the poorer mill rock was neglected, and it was only when
the period of adversity was experienced, that attention was paid to it,
and a stamp mill erected on the mainland at a cost of about $100,000
to treat it. This work was carried out in the winter of 1873-4.

The machinery used consisted of 50 head of stamps, 24 Frue vanners
(an improved form invented by Captain I'rue of the old Brunton frame)
and two No. 4 Blake crushers with the necessary hoisting gear, water
tanks, etc., and a 250 horse-power engine to supply the necessary
power. The ore as it came out of the mine was dumped by the self-
dumping skip into cars and brought thence to the mainland on a scow
towed by a tug. These were then haunled up an incline to the
mill where the jore being dumped and fed into the Blake crushers,
passed from them to the stamps. The battery slimes passed directly to
the Frue vanners, which were arranged in two sets, one below the other,
the upper or head tables and the lower or clean-up tables. The tail-
ings from the former passed to the latter, and were there further con-
centrated, the heads or concentrates being barrelled up and sent to the
smelter. The heads from the lower set were passed over to extra clean
up tables to be further concentrated. The mill had a capacity of
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about 60 tons per day, producing from 1 to 2 tons of wet concentrates,
holding about 14 per cent. of moisture, at an average cost, according te
Mr. Low, of $1.70 per ton. The concentrates varied in their value
from $300 to about $10,000 per ton, but averaged between $500 and
$1,500. Mv. Toowe states that the tailings averaged about $2 per ton,
and that the mill saved 90 per cent. of the silver in the ore. The rock
put through ran from 6 to 37 oz. per ton.

To Mr. Richard Trethewey I am indebted for the following items gost of milting.

regarding cost of production calculated per ton of rock milled :—*

MINING v veviis i i i i e %2.50 (to $3.00)
Sorting..vvee ciiit e e 50
Labour and tug expenses, transporting rock from
mine tomill...... ..ol e 50
Crushing, stamping and dressing ............ ... 2.00
Total..ovveirei s e 25.50

In the early period of the existence of the mine there seems to have Smelting of

been considerable difficulty in making satisfactory arrangements for
the sale of the ore. The assays made of some of the first lots by differ-
ent assayers varied greatly, and furthermore, the smelting charges
were very high. “Both at Newark and Wyandotte, the smelters only
guaranteed to return 95 per cent. of the silver contents and charged
$100 per ton for smelting,” says Mr. Macfarlane, and the smelters
naturally refused to account for more silver than was shown by their
own assay. These discrepancies no doubt arose from the natural diffi-
culty of getting uniform samples from so very rich an ore, and one
containing so much metallic silver.

In consequence of this, the Company determined to crect smelting
works of their own, and this was accordingly done and smelting was
commenced at the Wyandotte works by July 1st, 1871, Of these
works Mr. W. M. Courtis, in a paper read before the American Institute
of Mining Engineers, Oct. 1873, says “ The intention was to work Wes-
tern ores with those from Take Superior, since the latter contain but
a small amount of lead. Hence the capacity of the works is much
larger than is needed for the present yield of the mine. The planned
process for treatment was, smelting with lead ores, desilverizing the lead
by Balbach’s process with zine, cupelling the rich lead and refining the
crude silver. Since the supply of Western ores was uncertain, and prices
and freights were high, a sufficient supply could not be obtained ; and
hitherto the works have been in operation but a few months each year.

¢ For further details see Appendix B.

ore, etc.

Wyandotte
smelting' works
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Yet they have produced a very large amount of silver—931,203 oz.
in fine silver up to Sept. 1st, 1873. The process has been smelting
for rich lead at once and cupelling and vefining the bullion. In addi-
tion has come: treatment of the matte to save the nickel ; refining the
niclkel matte; extracting the silver from the marketable nickel speiss,
and treatment of the refuse too poor for smelting.”

I have gone somewhat fully into the history of the Silver Islet mine,
as it was the chief and typical mine of the district. In order to show
how far the rest of the veins of the group under consideratior have
been tested as to their value, I have added below all the data obtainable,
either from personal observation or otherwise, regarding the develop-
ments made on the other veins of this group and referring to their con-
ditions of occurrence.

Angus Islands.

About ten years ago, a vertical shaft is said to have been sunk on
one of the islands, and a drift run out from it to intersect the vein
which could be seen outeropping under water near the shore. No
success seems to have attended this effort.

MeKellar's Island.

This vein was discovered in 1869 by the Messrs. McKellar Brothers,
and some years afterwards the test work was done, shown in the
accompanying drawing of the mine. (See Plate I, Figure 2).

It is very large, consisting ol coarsely crystallised, calcite and barite,
occurring in separate ribs for the most part, although they are mixed
in parts of the vein. With these preponderating minerals theve is a
smaller proportion of quartz, generally colourless. The metallic
minerals consist of zinc-blende with a little galena and pyrites which
are for the most part concentrated in dark coloured bands in the main
vein, of which bands there are two on the north side and one on the
south side of the island. A sample of one of these streaks assayed—
gold, none; silver, about } oz. whilst another from a different place in
the same gave neither gold nor silver, showing that the dark colo:-
ation was not due to finely disseminated argentite or agentiferous
blende. (See Report of Progress, Geological Survey of Canada, 1886,
part T, assays 33 & 34.)

Besides this main vein which is composed of solid spar, and is about
60 feet wide on the south side of the island there are numerous side
stringers Intersecting the country rock of the west wall of the vein,
and on these the developments have been mostly made as shown in the
accompanying illustration.
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The enclosing rock is a dark green, coarse grained trap. This com-
poses the whole island which is only some eight or nine chaing in
diameter, and is evidently part of the outerop of a dyke which appears
further west in Thompson’s Island. A little altered avgillite appears
.on the south side of the island still clinging to the dyke.

According to Mr. P. McKellar, argentiferous blende was the chief
silver bearing ore of the vein. The developments done so far have
-evidently not opened up any very large body of or..

During the summer of 1886, the barite rib on the east side of the vein
has been worked down from surface, some thirty men being employed
at this work, and the product after handpicking to extract as much of
the calcite and quartz as possible, was being shipped to the United
States, the buying firm giving $5 per ton over the rail at the island for
the best quality.

Thompson's Island.

This island consists for the most part of trap in the form of dykes
running lengthways through it with a small development of the argill-
ites between the two forming the two points at its western extremity.
The backbone of the island is constituted by the dyke which forms its
eastern extremity, and which is evidently the same as that forming
McKellar's island, which it resembles in appearance, being a dark
green trappean rock of rather coarse texture. )

It was located in 1853 by Mr.T. Macfarlane for the Montreal Mining
Co. A small amount of explovation was done in 1873 and in the winter
of 1873-4, when some development work was done to test a vein cross-
ing the island at its eastern extremity in a north-westerly direction.
It consisted, as far as T was able to see, of an adit level run in on the
vein, where it shows in the face of the cliff forming the north shore of
the island, for a distance of about 25 feet, from the end of which a nine
feet winze has been sunk on the vein, which here consists of an aggre-
gate of stringers and branches of various sizes, covering a width ot
about four feet. The gangue consists mostly of barite with some calcite
and white and amethystine quartz. It carries a small amount of the
usual metallic minerals, viz., blende, galena and pyrites. Other veins
-occur, crossing the island in a north-westerly direction of a very similar
nature to the last, and where seen, are all enclosed in trap.

Spar Island.

This island is part of the old Prince location, and was one of the first
‘worked properties on the lake, operations having been carried on there
in the years 1846 and 1849.

Enclosing
rocks.

Worked for
barite.

Enclosing
rocks,

Work done.

Vein L
characteristics.
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It consists, like the others, of a group of trap dykes with argillites,
between, which latter rocks attain their largest development at the east
end of the island, where they are to be seen forming a cliff about 200
feet in height, and ave capped with a thin sheet of columnar trap. They
are cut at this place by several dykes running lengthways of the island.
Passing along the south shore of theisland the same geologic conditions
ave observable, except that for some distance the argillites are secn to
be associated with intrusive sheets of trap, This is visible for some
distance along the south shore at one place where in cliffs some 30 to
10 feet high are to be seen three such sheets. That they are intrusive
sheets is shown by the fact that they are frequently lenticular and
curve up the beds above them out of their plane ot bedding, the under
side of the trap sheet lying flat on the beds below it. At one place
this was found to be the cause of a very sudden change of dip of the
argillites from a flat angle to the eastwards to a dip of about 45° west-
wards. Again, where the covering argillite has been recently denuded
away, the remarkably smooth upper surface of the trap sheet further
attests to the correctness of this view, these surfaces in no way
resembling those polished and grooved by ice which also occur in this
region.

A plan, ete., of the western point of the island where the develop-
ments have been made is given in Plate III. Here there are as shown
two dylkes of trap separated by argillaceous beds ana accompanied by
an intrusive sheet of trap, on which is left a slight thickness of the
argillite originally covering it. The main dyke consists of a medium
grained trap whose color is lightened by the presence of white feldspar
occurring radiately crystallised, the interspaces being filled out with a
dark green mineral, probably hornblende. The smalier dyké «B”
is a dark green crystalline trap carrying a quantity of pyrites much
more compact than the other, and weathering with a comparatively
smooth reddish brown surface in contrast with the gray aspect of the
weathered surfaces of the main dyke, which can be seen to be due to
the kaolinisation of the felspar. The trap sheet in general appear-
ance and fracture closely resembles dyke “ B,” and also carries pyrites.

The argillites are of a dark gray color and lie nearly flat. They
turn upwards as they approach the main dyke and are much altered.
When within about twenty feet of it their bedding becomes obliterated
and they take on a confused structure like false bedding, whilst on the
fracture they resemble a fine-grained red trap. A similar altered argil-
lite is described later as oceurring at Jarvis Island.

There are several veins visible on the shores of the island running
across it in about a north-westerly direction. They show occasionally
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a little of the usual metallic minerals, blende and galena in a gangue of
barite, calcite and quartz. The vein at the western end of the island
shown in Plate I1I, is the only one on which any work has been done.
The main vein with which are associated a few side branches is large Main vein.
and filled with a solid gingue of coarsely crystallised barite and calcite,
the metallic minerals being represented by copper glance, copper
pyrites, zinc blende and = little argentite, which occur for the most part
disseminated through about six inches of gangue along either side of a
six inch rib of pink barite occurring in the middle of the vein. This .
fissure has faulted the enclosing rocks about sixty-five feet horizontally.
In the Geology of Canada, page 708, it is stated that the two shafts
(shown on Plate III) are respectively 24 and 47 feet deep, so that the
developments made have apparently not been extensive. It is said
that besides the copper minerals found here some rich specimens of
silver ore were obtained.

Jarvis Island.

This vein was discovered in 1868. Tt runs across the island in a
north-westerly direction and dips N. E. at 50° to 55°, contrasting thus
with the nearly vertical dips of the veins of the other islands. In the
summer of 1869 Mr. Macfarlane sunk a twelve feet shaft on the vein, (‘fggg?gglggm_
“in accomplishing which work the following ore was produced : —

79 lbs. first quality ore containing 3.45 per cent.of

silver =39.700z. at $1.25. ... .. oev il ial $49.62
2,483 1bs. second quality ore containing 0.15 per
cent. of silver=54.18 oz. at S1.25 ............ 67.72
Total.vvrvnnrnnns $117.34” (C).

In 1870 this shaft was sunk twenty feet deeper. In 1871 the
Ontario Mineral Lands Company had a small party working on the
lode during the months of June and July, when they sold it for
$150,000 to an English company, under whose regime quite a consider-
able amount of work was prosecuted in the way of drifting, sinking
winzes, &c. Three shafts were also sunk, of the respective depths of
160, 31 and 78 feet, and some stoping done. Besides this, the neces-
gary surface work, erection of houses, etc., was accomplished, and
considerable explorations made on the mainland portion of the pro-
perty, which latter did not, however, lead to any results. These
operations were conducted during the years 1871-2, and were sus-
pended late in the latter year owing to unforeseen financial troubles.
In the spring of 1886 the company which had prosecuted this work
again commenced operations, and have been working ever since.
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Their operations have been chiefly confined to sinking the main shaft
and drifting from it. Mr. John Trethewey, who was in charge of the
underground department at the time of my visit, was drifting south to
get to the contact of the argillites and the dyke, as that was the posi-
tion in which the ore had always been found at Silver Islet. I am
now informed that, having been unsuccessful to the south, they are
drifting north to get into the argillites upon the other side of the
dyke, and that the superintendent, Mr. Arthur Melwan, says that
the vein is looking well.

Enclosingrocks  The distribution of the enclosing rocks is shown in Plate IV, Here,

ag at Spar Island, the vein crosses two trap dykes with argillites in
between, which lie nearly flut, but turn down and become much

~ altered on approaching the more northerly dyke, as they do under

Vein .
<characteristies.

similar conditions mentioned in speaking of Spar Island. A descrip-
tion of the microscopic characteristics of this rock is to be found in
Appendix I., Specimen No. 127. Near the southern dyke the argil-
lites are turned upwards, but there is little or no alteration. The
most northerly dyke shows two varieties, the onmc u rather coarse
grained rock, in which the hornblendic mineral, being mixed with
white felspar, gives it a greenish-gray appearance; whilst the fel-
spat of the other, being red, gives a redder color to the rock. A

" description of the microscopical characters of this rock will be found

in Appendix I, Specimens Nos. 113 and 128. The vein on which
this work has been done is somewhat similar to the two last described,
the gangue being made up of the same minerals. It is from ten to
fifteen feet thick, and the different minerals are arranged in bands
more or less parallel with the strike of the vein. T notice the follow-
ing succession at one point on the outerop of the vein, in going from
west to east across it :—

Ist. About four feet of largely crystallized calcite, with thin
seamings of quartz throughout, occurring mostly hetween
the crystals and along their cleivage planes.

2nd. A two foot band in which the calcite still preponderates,
but with a large admixture of barite and a small per-cent-
age of quartz seams as before.

3rd. About six feet consisting almost entirely of barite, with
only a few inclusions of calcite.

The same banded structure is visible in the main shaft, where there
is, however, a good deal of decomposed rock enclosed, and slickensided
walls would indicate fissuring and movement subsequent to filling.
Although silver ore has been found from time to time in the vein, the
bodies have apparently been so far of limited extent.
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The other metallic minerals, as elsewhere, occur concentrated in
spots in the vein, and occasionally carry a little silver, as evidenced
in the assay of a specimen which came from the lower drift whilst I Assays.
was there. (See Report of Progress, 1887, Part r, Assay No. 34).
It contained about 2 per cent. of blende and galena, with a little pyrr-
hotite, and gave: Gold, none; silver, 0:35 of an ounce to the ton of
2,000 1bs. An assay of some of the pyrites from this vein showed it
to contain neither gold mnor silver. (See Report of Progress, 1886,
Part 7, Assay No. 20). This vein is somewhat analogous to the Silver
Islet vein in currying carbonaceous matter, which shows as a black
seam on the hanging wall.

Tietoria Island and McKellar's Point.

Passing westwards along the band of dykes forming the ‘“Macfar- Geological
lane Belt,” we come to Victoria Island. This is smu]a,r to the rest, structure.
having several dylkes of trap running through its length, with inter-
mediate argillites, which latter however, here compose a much larger
proportion of the island than is the case with those just mentioned.

The developments made are situate at its western extremity, where a veine.
vein of the usual type, of barite and calcite, running in a north-westerly
direction, has been tested by surface work and by two test pits to

a depth of thirty feet. Some tunnelling was also done on another vein.

1t is said that about $5,000 were expended on this island.

At this end of the island there is a large development of a red Red syenitic
syenitic rock. Whether this is a product of the alteration of the
argillites by the intrusive rocks of the dykes, or what is the precise
nature of the causes which originated this vrock, must be left in abey-
ance for closer study, both on the ground and with the aid of the
microscope.

On the further extension westward of this belt, at the extremity of Megenars
McKellar’s Point, very similar conditions are found. Here also there Tt
is a large development of the red syenitic rock in connection with
trap dyles of the usual basic nature and dark appearance. The syenitic
rock varies in different places from a highly crystallized, rather
coarse-grained red rock, showing distinctly to the eye the red fel-
spar associated with the green, apparently hornblendic, mineral, while
in other places, whilst presenting the same general color and appear-
ance as the typical syenite, it is much finer grained, and has more the
appearance of a clastic rock which has been somewhat metamorphosed.

Here also nothing can be definitely said of the origin of these rocks
without further work being done.* This syenitic rock has a distinctly

¢ Sce Appendix, Specimen No. 85.
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bedded appearance at this point, showing a dip to the east at about
15°.  Another curious feature here presented, and which is noticeable
also in the rock at the west end of Victoria Island, consists in the
occurrence of inclusions, which have the appearance of bent and
twisted pieces of argillite which have been metamorphosed.

These rocks only occur at the extremity of the point, the rest of
which consists of a regular tangle of dykes of trap of. the ordinary
nature, with argillites included between them, the whole forming a
prominent rocky ridge running back towards the mainland. Numerous
veins of the usual nature cross the point in a more or less north-west-
erly direction. They carry a little of the ordinary metallic minerals
of the district in a gangue of barite and calcite, with some colorless
and amethystine quartz. A little work has been done on some of
them, notably on one on the north side of the point, on which an
80 foot tunnel has been run in and a shaft about 30 feet deep sunk.

Coast Section.

The north shore of Little Trout Bay presents very similar phenomena
to those just mentioned. Here we find quite a large development
of this red rock, which at this point, however, has a much more
distinctly syenitic composition and appearance, in marked contrast
to the general appearance, structure and mineral nature of the
other igneous rocks of this formation. 1t lies apparently in beds,
interstratified with the usual sedimentary rocks. Several of these
occur here, with varying thicknesses of argillite between, which latter
in places thins out so as to leave two syenitic beds in direct contact, the
plane of division botween the two being, however, still quite distinct.

Iixamined by eye, this red rock seems to consist largely of red fel-
spar, with which a green mineral i{s intermixed, probably hornblende
or an alteration product of that mineral. It is for the most part
moderately coarse-grained, and in places is porphyritic from the pre-
sence of large felspar crystals distributed throughout the rock and
occurring occasionally in large nests or aggregates in a dark horn-
blendic base. Dykes of the ordinary dark-green basic traps cut these
beds in places.

On the eastern side of Caldwell Point occurs alittle bay whose north-
ern shores consist of cliffs about thirty feet high, coming down vertically
into the water and which present a very good section, showing intrus-
ive trap sheets in the flat lying argillities occurring similarly to those
noticed at Spar Island. They show the same features, viz:—Ilat un-
der and arched upper surfaces closely conforming to the bedding planes
of the enclosing argillities. Two distinct sheets are distinguishable,



ingart.] LAKE SUPERIOR. 47 1

the upper one at one place having protruded a tongue from its lower

surface and lifted a partof the sedimentary rock on which it lies, which

is now visible as a thin sheet of shale, projecting upwards into the

mass of the trap and making an angle of about 19°, with a horizontal

bedding of the rest of the beds. Passing eastwards along the section

the upper surface of this upper trap sheet is seen to curve downwards

to the water level, and at its eastern end to be overlaic by the argil-

lites resting on its remarkably flat, smooth upper surface, which here

shows the end view of the columnar structure of the sheet. Amnother Different azes
. . . of trap dylkes,

trap sheel is seen to overlie these argillaceous beds about fifty feet above sheets, efe.

this point. A vertical trap dyke about the middle of the section cuts

the horizontal traps, &c., causing a displacement of a few feet, thus being

evidently younger than them. Other displacements have also occurred

causing a slight difference of level of different parts of the beds.

At the extremity of the same point the surface of a similar trap
sheet shows slightly above water, and is intersected by a small dyke of’
trap closely resembling it, but which, judging from its well defined
walls, is evidently younger. Similar evidences of differences of age
are occasionally observable with the dykes, notably at one point, on
the shore about north of McKellar's Point where a larger dyke is cut
by a smaller.one, running on about the same course. The former consists
of moderately fine grained greenish gray trap, showing distinctly the
radiately arranged felspar crystals upon the weathered surface and
decomposing into a loose granular mags, whilst the smaller and younger
dyke has a much more compact structure, rendering the separate
minerals indistinguishable, and weathers to a smooth, uniform, rusty-
red surface.

Pagssing northwards from this point the rocks are well exposed in a Rocks of coast
series of hills, with cliff faces, running parallel to and close to the coast. Shausn pr ™
These vary from 200 to 400 ft. in height, and consist of the sedimen-
tary beds of the series capped by coarse trap, giving them the table-
topped appearance so characteristic of the district. The trap shows a Traps.
thickness of from 50 to 100 ft, and has a very characteristic vertically
columnar structure. This rock also appears in the shape of numerous
dykes, cutting the sedimentary beds, and forming nearly all the points
along the coast, owing to their superior power of resjsting denudation
agencies. These dykes consist for the most part of dark colored com-
pact trap, and have often, a columnar structure at right angles to
their walls. They are often left standing up like walls, and although
they are frequently visible running up to the sheets of traps capping
the hills, it could not be positivelir said in any instance whether they
cut through them or not, and although in several cases they appeared
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to do s0 as viewed from the water, it was either found impossible to
reach the apot at which this might have been proved, or when reached,
the covering on the rocks prevented the necessary observations from
being made. A good instance of this is observable on the north side
of Turtle Point a little west of its extremity where a dyke of a very
compact trap, and with a marked columnar structure, normal to its
walls, rises out of the water as a perpendicular cliff, owing to the
removal of all the argillite originally enclosing it on ‘the lake side.
This dyke isseen to extend as high as the top of the trap sheet capping
the argillites on its inner side, and secms to retain its horizontal
columnar structure to the top, even where in contact with the vertical
columns of the horizontal trap.

??i?ﬁéso%f;éﬁ%’. ':Fhes_e dykes, cm'iouslly enough, have in nearly every case altered

e beds. adjacent rocks very slightly or not at all, and in most instances
the impress of the bedding of the argillities can be seen on the sides
of the dyke where they have been stripped bare. Occasionally the
argillite may be porcelanized for a distance of one or two inches away
from the dyke, but this is the exception, and an instance was never
encountered where a crystalline structure was induced in them. This
contrasts strongly with the large amount of alteration observable near
the Jarvis Island and Spar Island dykes already mentioned, and which
was also observed near the dyke forming the western point at the
entrance of Cloud Bay, where red felspar crystals were noticed to

Effects of trap occur in the argillite, immediately adjacent to the dyke. This absence

sheets on sedi- . . . .

mentary beds. of alteration is also noticeable with regard to the contact of the
horizontal sheets of trap where there is occasionally a slight amount
of induration of the underlying sedimentary beds, a few inches below
the junction, but generally therc is no appreciable effect of this sort.
The line of division between the two rocks, both in this district, and
where studied elsewhere in the formation is generally quite distinet,
and where the softer underlying shales, etc., have been removed by
weathering, which is very frequently the case, the lower surface of the
trap is presented as a smooth overhanging plane. Occasionally, where
not assisted by this weathering effect, there is a little difficulty in
Jlocating the exact plane of the junction which is rendered more difficult
rometimes by the frequently very fine grain of the trap clo== to the con-

Varving raps tACt and its close resemblance to the colour and grain of the fracture of
some of the underlying sedimentary beds. As a rule the thicker trap
sheets found capping the hills get coarser in grain towards the top,
but with the less extensive and thinner beds oceurring at other horizons,
no guch effect is noticeable, and neither these latter nor the dykes
show that coarser grain towards their centre which one would expect.
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As a rule, the trap in both these last instances is a much finer grained,
darker colored and more compact rock than the first-mentioned.

The sedimentary beds of the coast section consist of what may Sedimentary
generally be termed argillites, although, from the preponderance of
silica, they merge in some places into sandstone and in others take on
more the nature of dolomites or limestone, from the large develop-
ment of carbonates. They vary in color from a dark to a light
bluish-grey, and in structure they vary also from flags to shales,
according to the extent to which the bedded structure is present.
Other noticeable features are the occasional presence of a little mica
along the bedding planes and a confused ropy structure of the surface
of some of the beds, resembling somewhat ripple-mark in some
instances, whilst in others it gives one more the impression of the
surface which would result from the flow of a viscous mass or thick
mud beneath a surface skin.,

Wherever developed, the jointing shows two sets of planes, one sointing of
bearing between east-north-east and north east and dipping from:65°5*™
to 85° southwards; the.other bearing about north-north-west and dip-
ping from 80° to 85° westwards. Tt is noticeable that these two strike
directions closely correspond with the two main systems of fissures in
this vieinity—the novth-casterly dyke and the north-westerly vein
systems.

These sedimentary beds all along the coast ave found lying com- pip of

paratively flat, and although locally they dip slightly, and these dips formation-
are at times in somewhat contradictory directions, yet they may
possibly have a general dip in a southerly direction of a few degrees.
The difficulty of determining the general dip of the whole formation
ig enhanced by the existence of numerous shallow synclinals and anti-
clinals and shallow basins in the beds, and by the local disturbances
and contortions due to faults and dykes, although the latter only pro-
duce these effects occasionally.

Several veins have been located along this Coast Section, and a little
work done at the following places :—

Stewart’s Location (Near Pigeon River),

This is one of the tracts of land originally taken up by the Montreal const group of
Mining Company in 1846, and is now owned by the Ontario Mineral 35S, ...
Lands Company. In 1868 a small party of men explored there for
about a month without result. Later on, the Silver Islet Company
had a party working for about a year on several north and south

veins carrying copper glance.
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Pine Bay.

Coastgroupof A little has been done here on a N.N.W. vein carrying argentifer-

continned.  ous galena, but the proportion of silver was not large.
Big Trout Bay.

Near the inner end of this bay some test work has been done on a
vein running in a north-westerly direction, and dipping to the north-
east at an angle of 70° to 75°. It is about twelve inches thick, and
has definite walls where seen in the workings. Tt cuts a hill about
300 feet high of argillites, capped, as usual, with trap, and intersected
by dylkes of the same rock. The work done is near the top of the
hill, and shows a vein which, in the usual gangue of coarsely crys-
tallized calcite and barite with a little amethystine quartz, carries iron
pyrites and shows indications of copper in the shape of occasional
malachite stains. Around the workings the country rock is entirely
trap, which carries a large percentage of pyrites adjacent to the vein.
A piece of this was selected for assay to see whether the pyrites carried
the precious metals, which proved not to be the case. (See Partt, An-
nual Report Geological Survey, 1886, Assay No. 17).

The work done consists of some stripping on the back of the vein,
and two tunnels, each about 50 feet in length, one 30 feet below
the other, run on the course of the vein. It was done in the years
1882-83, and some $1,500 were spent on these developments.

Cloud Loke.

Here argentite and native silver are said to occur in a vein with
blende and galena in quartz. An adit 200 to 300 feet long was driven
into the side of the bhill to cross-cut the vein, but did not succeed in
finding it, as it had apparently split up. The surface explorations
traced the vein for about a quarter of a mile, in which a good show of
silver is said to have been seen. The expenditure on this work prob-
ably amounted to about $25,000. This vein was supposed to be the
continuation of the last-mentioned one, but as the distance between
the two points is about five miles, this is rather a gratuitous assumption.

Caldwell Island.

This island is composed almost entirely of trap, intersected by
numerous dykes of the same. A shaft was here sunk to the depth of
60 feet on a vein, without much result.
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Mink Island.

A wide vein, carrying some indications of copper in a gangue of Coastgroup
calcite and bavite, crosses the dyke forming this island. In 1872-3 a continued.
slight amount of work was done here, and some little was accomplished
on the mainland opposite, which showed a promising looking vein.

The expenditure amounted to about $1,000.

Sturgeon Bay. (K. 13.)

Some capitalists of London, Ont., did some work here. Two large
veins oceurring in the argillites near a dyke were seen intersecting
under water near the shore. A shaft was sunk close to the water's
edge, on the north shore of the mouth of the bay, and a drift run out
to cut the veins at their junction. A shaft was also sunk some 300
feet further inland.

K. 17 Location.

Some test work has been done on a brecciated vein consisting of the
avgillite country rock cemented together by quartz. It runs north
60° to '70° L. (mag), and dips to the south 80°. It is said a strong
force of men worked here for nearly a year about 1878 or 1879, and
that the expenditure at this time amounted to some $5,000.

Prince's Mine.

This is the oldest mine on the Canadian shores of the Lake, having Enclosing
been worked in 1846 or 1847, when it appears to have been regarded ™°&*
more in the light of a copper than of a silver-bearing vein. It strikes
N. 30° to 40° W (mag)., and where it shows on the shore is split into
two branches, with argillite between and trap forming the outer walls—
that on the eastern side appearing to be a dyke cut transversely by the
vein. Regarding the trap on the western wall, it is not very apparent
whether it is a large dyke also traversed by the vein, but it shows as
a forty-foot cliff rising out of the water, running south from the vein
exposure mentioned for a distance of fifteen chains, whilst inland it
shows as a similar wall running about parallel to the vein and dipping
about 80° to the S.W., up against which almost horizontal argillites
are seen to abut. About sixty yards in from the shore, at a point
where the two before-mentioned branches would seem to come
together, a 65 feet cross-cut tunnel has been run through the argillites
in a westerly direction towards this cliff, the inner end of which
tunnel intersects numerous branches for a distance of about twenty-
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five feet. The vein next shows about 250 yards further inland,
where it outcrops on a hill, at which place two shafts have been sunk
on it and a tunnel has been driven in on it towards the shafls about
fifty feet lower than the mouth of the higher shaft. The vein down
to this level occurs in trap, but whether this is the bed which caps the
argillites in the neighborhood, or whether it is the extension of one of
the dykes that are seen on the coast further north, runuing in this
direction, it would be impossible to ascertain without making a much
closer examination than I found it possiblo to do with the time at my
disposal. The drift being blocked up with debris, it was impossible to
enter; but it is said that a winze was sunk some fifty to sixty feet
below this, and whether the vein was thus followed down into the
argillites, or what was the effect of this change of the “country” rock,
it would be interesting to know, but it is now impossible to find out
after this lapse of time. According to the Geology of Canada, 1863, this
tunnel was driven for a distance of 163 feet, and one of the shafts was
ninety feet deep, in sinking which a bunch of ore was obtained weigh-

. ing several hundredweight and containing thrce por cent of silver,

Vein .
-characteristics.

which in two assays yielded respectively one part of gold in 7,000 of
silver, and eight parts to 1,000 of silver. This bunch contained
“native silver disseminated in thin lamine through the calcareous
spar and blende.......... Crystallised sulphuret of silver was also found
in this vein, and the calcareous spar was stained with blue and green
carbonates of copper and with red arseniate of cobalt.”

Between these workings and the shore exposure the vein must inter-
sect several trap dykes which are to be seen along the coast to the
north, striking in such a direction as to there run athwart it.

The two branches on the shore are respectively five and six feet
thick, whilst at the inland workings, where it exists as one vein, it is
much thicker. It here shows a central rib of coarsely crystallised cal-
cite with some barite, with a large proportion of largely crystallised,
mostly amethystine, quartz on either side. Judging from the loose
ore on the dump, blende seems to have been the most plentiful
metallic mineral in the vein at this place.

On the shore exposure the vein presents very similar characteristics,
except thatthe metallic minerals do not seem to have been so plentiful
and that some of the branches consist almost entirely of quartz, whilst
in others calcite and barite mixed constitute the greater part of the

* vein stone.

Assays.

Assays made of specimens selected on account of the metallic mine-
rals present in them, proved these to carry neither gold nor silver.
(See Report of Progress, 1886, Part T, Assays 21 and 22.)
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Pie Islgnd.

This island consists of the usual argillaceous series of sedimentary g oo oo
beds traversed in a mnorth-easterly and south-westerly direction by veins .
dykes of trap, the same rock capping the argillites in the table-topped
hills.

The developments shown in Fig. 1, Plate II, were made on one of the pevelopments.

north-west series of veins which occurs on the western shore of this
island. The underground developments have been made in the vein
where it cuts a trap dyke, which intersects the argillites of the vicinity,
or immediately adjacent to it. The width of the vein is from three to
four feet and is filled with a breccia of fragments of the country rock
cemented together by crystallised quartz, wheh is mostly colourless
but sometimes anethystine, and is accompanied by a little calcite,
which occurs mostly crystallised in scalenohedra in ihe vugs. The
great feature of this vein, as shown by an inspection of the dumps,
consists in the large amount of metallic minerals it carries. These
arc blende, galena and iron pyrites, mentioned here in the order of .
their preponderance, and all occurring for the most part well erystal-
lized, especially in the case of the galena, of which small but very per-
fect crystals of a combination of o P oo with O may be found. This
latter also occurs sometimes as thin seams in the joints of the argil-
lite, which, on account of their dark, lustveless appearance, might
possibly be mistaken for argentite by the inexperienced, especially
where the films are thin. An assay of such a piece showed it to carry Assays.
neither gold nor silver. (See Report of Progress, 1885, Part T,
Assay 28.) That theso metallic minerals, although they are occasion-
ally found to do so, as a rule carry either none of the precious metals
or a very small proportion, is shown by the other assays given in the
same place. Assay 25 of a specimen selected as carrying a good pro-
portion of galena, free from other metallic minerals, gave: Gold, none;
gilver, 0.175 of an ounce to the ton. The other numbers: 26 carrying
a good proportion of blende mixed with a little galena and 27 consisting
nearly altogether of pyrites, gave neither gold nor silver.

The nature and extent of the developments made is shown sufficiently
‘in the figure, and needs no further description. Operations were
conducted here about the years 1875-7.

Some development work has also been done on a large vein on 13 B 13 B, Mining
mining location, about a mile 1. S.T. from the last mentioned. Tt '™
strikes in from the shore with a course N. 75° W (mag.), and-dips to
the N. Tt is about twelve feet thick, is enclosed in the argillites of
the district and intersects two trap dykes which cut through them.

Vein o
charaecteristios,
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Assays.
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A shaft has been sunk on it,"the depth of which wasnot ascertainable,
however, as it was full of water. In mineral contents it is very simi-
lar to the first mentioned, except that the quartz is accompanied by a
good proportion of pink spar, probably dolomite.

One assay made of some specimens selected as carrying some galena
and a little blende, gave neither gold nor silver ; whilst anothersample,

. broken from an outerop about half a mile from the latter point and

The Port
Arthur group
of veins.

General
conditions.

Vein

characteristics.

about on the run of this vein, which carried some galena accompanied
by a little pyrites, yielded on assay: Gold, none; silver, 0.467 of an
ounce per 2,000 1b. ton. (See Report of Progress, 1886, Part T, Assays
29 and 30.) Little or no work has been done on the rest of this
island.

Tre Porr ARTHUR GROUP.

The members of this group of silver veins may be considered in two
sub-divisons: ‘

Diy. I.—In which the veins occur in the Animikie rocks.

Dip. II—Comprising those occurring in the Archean area to the
north of the former.

Division 1.

This comprises most of the veins of this group. They occur in the
lower beds of the Animikie which consist for the most part of siliceous
rocks, cherts, silicified argillites, etc., with a small development of the
softer and carbonaceous argillites. The chief developments have
been made on veins near the northern fringe of this formation, whose
thickness must be here comparatively slight, owing to its practically
horizontal position, and the way the old Pre-Cambrian surface dips
under it. This was actually found to be the case at the Shuniah mine,
where as hereafter mentioned, the vein was followed through it and
into the underlying older rocks.

Thunder Bay Mine.

The discovery of this vein by Mr, Peter McKellar in the fall of 1866,
may be said to have been the commencement of the second era of
mining activity in the Thunder Bay region. As itwas not found pos-
sible to visit this place, the following description has been compiled
from various sources.

This vein strikes N. 34 E. and dips at a high angle to the north-west
and consists of a scries of “ closcly reticulated veins of white granular
quartz the largest being about one inch thick and the aggregate aver-
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aging perhaps ten feet. It carries native silver and argentite, accom- Port Arthur
panied by galena, blende and iron pyrites.” According to Mr. McKellar eanor.eq "
‘! the ore occursin bunches three to eighteen inches thick by six to forty

feet in length, the silver being in strings, leaves, grains, etc., irregu-

larly distributed throngh the vein-stone which constituted the greater

part of the bunch. At the first opening there were two of the streaks.

one next to the north or hanging wall, and one in the middle. It is not

well defined, being generally in ribs with considerable slate between

(F). Mv. McKellar further states that the vein was strong and rich

in the upper strata but below consisted of small stringers with galena,

ete., but little silver.

Dr. Bell, in his description of the mine, points out that “silver often
forms ten per cent. of the mass” (H). in the isolated bunches of ore
occurring in the vein, and says further that the country rock consists of a maclosing
thick bed of trap underlaid by from fifteen to twenty feet of “ alternating "<
beds of dark shale, impure dolomite, argillite and what- appear to be
diorite layers. These are followed in descending order by massive
dark olive and drab-grey argillaceous slate, about fifty-five feet of
which have been cut in the shafts.” (H.)

The work done consists of four shafts sunk on the vein, a cross-cut Work done.

driven north-west at the ten fathom level, and some drifting, done
between the two deepest shafts. No. 1 shaft is some seventy feet deep,
No. 2 is the same depth and 300 feet north-east of it, whilst 150 feet
further on is another shaft thirty-five feet deep, and again 150 feet to
the north-east on the strike of the vein another shaft has been sunk to
the depth of twenty-five feet. Ore was stoped out from the outerop of
the vein between the two extreme shafts over a distance of 600 feet. On
surface the vein was traced upwarde of half a mile, and besides tho
erection of necessary buildings, three miles of a good waggon road
were constructed to the shore of Thunder Bay, where a stamp mill was
erected as well as a dock 200 feet long, built of crib work filled with
stone. Work was stopped in the spring of 1869, *

According to Mr. Robb (Report on the Mineral Statistics of Canada, Iispenditure
Geo. Survey, 1871-2) the product of the mine was 3,294 lbs. of ore, and rosults
worth $2,592.

The work was done by an English company having a capital of
$400,000 divided into 80,000 shares of the value of $5 each, 60,000 of
which-were unassessable, thus leaving a working capital of $100,000.

The mine was again opencd up in 1874, and Mx. Peter McKellar, in yiqe
a letter to myself, recently received, says: “The Thunder Bay Mine was ™ P
in operation on this occasion for six months or more....The mining was
almost entirely done on the south spar vein with no success. The spar

% The Thunder Bay Silver Mine ... ... has not been worked since the winter of 1859-70,” (I).
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vein is large, six to twelve feet wide, bearing E.N.E. & W.S.W. with a
high angle of dip to the south, whilst the silver bearing vein, the one
from which all the silver was taken, is a parallel vein about twenty feet
to the north, one lo three feet wide, principally quartz, and dipping at
a high angle to the north. The south vein seems to be the main fissure
occupying a line of fault, the other a dropper from it. The mining on
the spar vein was carried on through a cross-cut at the ten fathom
level from the foot of No. 2 or B shaft.”” He further states that some
200 tons of low grade ore from the first works of the mine had been
hauled to the company’s mill, but not treated, and that after the closing
down of the mine the last time, the manager hauled it to his own mill
(five head of stamps) at Port Arthur and milled it, of the results of
which Mr. McKellar speaks as follows: “ Having seen the work in
operation I have no hesitation in stating that it yielded well, the con-
centrates, which were sold in the States, were unusually rich in fine
native silver. The actual yield was not made known.”

The Shuniah or Duncan Mine.

The vein strikes nearly E. and W. and has a general dip to the south
at a high angle from the horizontal. The total width on surface is
twenty to thirty feet. According to Prof. Chapman who reported on
the mine in August, 1868, ¢ Several cross lodes intersect or run into
the Champion vein. These are at present altogethe rundeveloped, but
they show on thesurface a gangue of quartz holding small quantities of
galena, blende and pyrites...... These cross veins appear to have an
average breadth of six or seven feet, and...... are well defined.” Several
of these were afterwards intersected in driving cross-cut “a.” (Sce Plate
V, fig. 2), and were found to dip northwards.

Mr. W. M. Courtis, who was manager of this mine for some time,
gives the following description of it: ‘“The vein consists of one main
fissure, with many parallcl fissures rising from the foot wall ” (or south
wall) ' at different depths, and at some places striking into the main
tissure afterwards continuing as separate fissures again. These small
fissures seem to be the silver bearing part of the vein and the large
fissure is silver bearing only in the neighborhood of these junctions....
The ore is in bunches with ground almost barren between...... The
vein contains horses of the country rock...... The edges of the fissures are
often brecciated carrying native silver or ore, as do also many of the
black slate horses in the main vein, deposited on the surface of the
slate” (B). ““Woe find these horses from the size of a pin to masses
weighing tons. The effect of the solution” (which filled the vein) “upon
them was silicifying. The extremely fusible green slate, equally with
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the black slate or felsite horses, retained its sharp edges. They all por Arthur
analysed much higher in silica than the adjoining country even though group of velns
embedded in a mass of spar” (G).

“The principal gangue, almost all the gangue, is calc-spar. The lime
sometimes is replaced by magnesia or manganese. At Duncan, there
is no pink spar” (as at Silver Islet) “ but it is coloured amethyst, and
cavities near the surface are filled with black oxide of manganese......

Quartz is the second mineral in importance in the gangue” (B). He
also says in a later publication that some of the vugs, as at Silver Islet, Gas.
“contained hydrocarbon gas under great pressure’” (G).

The accompanying cross-section (Plate VI, fig. 1) through No 35 .
~haft, shows the enclosing rocks of the vein at that point as worked out rocks
by Mr. Courtis from knowledge gained in the opening up of the mine,
and from careful records kept by himself of the numerous diamond
drill holes bored. The dislocation produced by the vein is very appa-
rent. The trap sheet “ A" shown overlies the rocks for an area of several
square miles to the south. Owing to the trend of the vein bringing it
nearer to the trap bluft in passing westward, and to the fact that the
strata have u south-westerly dip—the trap forms the south wall of the
vein almost down to the tirst level at No. 2 shaft, and to the half level
at the west winze, being at these places opposed to the black slate of
the north wall, the line of contact sloping upwards on the south side
to the surface at No. 3 shaft as shown in the cross-section.

The vocks marked L, H & XK in the figure may be said generally to
belong to the Archean, as distinguished from the horizontal Animikie
rocks lying on them, but whether they can be properly considered as
the equivalent of the rocks which have been called Huronian in that
distriet, and found to be gold-bearing, it is not possible to decide from
an inspection of the eight specimens of drill cores kindly lent me by
M. Courtis, for whilst one of the cores has all the appearance of coming
trom one of the green mottled dioritic beds which are very typical of
the gold-bearing formation of the district, yet the rest of the cores
seem to be more related to the gneissic rocks of the Laurentian. M.
Sargent, who wag in charge after Mr. Courtis, in writing to the latter
gentleman seems to have noticed a great difference in these Archean
rocks on either side of the vein, for in speaking of the drill cores got in
boring north and south from the vein, he says, “The rocks on the south
dre unmistakeable diorite, whilst on the north they are felsite, horn-
blende and (syenite ?)”

The Animikie rocks in the section would scem to have all the char-
acteristics of the lower beds of this series as exposed elsewhere in the
district, viz., a great preponderance of dolomitic and cherty rocks with
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silicified argillite and small occasional developments of the soft carbon-
naceous black argillites. Mr. Courtis says, “The silver seems to give
out as soon as the leaders enter the dolomite.” (B.)

As the-cross-section given in Plate VI, fig. 1, would be incomplete
without fuller descriptions of the rocks, I quote those given in Mr.
Courtis’ paper from which the illustration has been copied. (Transac-
tions American Institute Mining Engineers. vol. XV, page 671).

“The microscopic determinations, made by Mx. John Caswell, of slides
I had cut from some of the cores, are given below ; but I should preface
them with the remark that Mr. Caswell wroteme he had had very little
time, and felt a great lack of confidence in describing these specimens,
as the rocks were new to him. He added the names simply as sugges-
tions, needing confirmation after more extended study.”

Descriptions of the different rocks enclosing the vein are then given
as follows: —

‘““A, on the section, is probably an olivine gabbro of Dr, Irving, but.
has been called diorite: sp. gr., 3.033; proportion insoluble in acid,
83.4 per cent. ; silica, 54.2 per cent.; proportion attracted by magnet,

" 2.8 per cent.

“B, a black slate, containing less carbon than X : sp. gr., 2.640 ; pro-
portion ingoluble in acid, 91.5 per cent.; silica, 74 per cent.

“C, may be said to be a dolomite with chert, and &, a chert with dolo-
mite and pyrite.

«“D, is a dark-green slate, with masses of chert, red above and gray at
the base of this formation. It very easily fuses to a black glass which
is magnetic. Different specimens gave the following results :—

Sp. Gr. Insol. Silica.

2.528 33.9 per cent. 3L.5 per cent.

2.776 61.2 ¢ 483 .

2.654 844 “ 840 (chert).

3.225 19.0 ¢ 7.7« 18.9 per cent. loss on ignition.

“H, is a soft, carbonaceous black slate, with shining particles, and
apparently obliterated fossil stems. Sp. gr. 2.531; insoluble, 83.9 per
cent. ; silica, 54.2 per cent.

“ T, was composed of three bands:

1. Calcareous band (green) containing much iron. Sp. gr., 2.765; inscluble,.
43.4 per cent. ; silica, 34.7 per cent.

2. Arenaceous band (green), in flinty black slate! Sp. gr., 2.488; insoluble,
78.8 per cent. ; silica, 53.6 per cent. .

3. Jasperized slate. Sp. gr., 2.627 ; insoluble, 92.6 per cent. ; silica, 85.7 per cent..

“ & is chert mostly, with some dolomite.
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“This band is so tough, that a party of excellent Cornish miners port Arthur
made, on contract, but five feet per month for two months in sinking &7unof veine
an inclined shaft. On one seam, the diamond drill worked for eight
hours, using up a bit, and took out but six inchex of core, drilling about
one foot in that time.

“ Mr. Caswell describes a section of the quartz thus: ‘Ifine-grained,
with some faint, skeleton-like crystals of augite scattered through it.

Their character could not be determined exactly.’

““Dolomite, dark-colored, effervescingin warm acid, with remains
of fibrous diallage or hornblende, partly altered to serpentine mass.
Quartz grains are scattered through it.’

“The vein seems to have been shattered at this point to thousands of
stringers spreading through thirty to forty feet. Above, the vein was
six to cight feet of solid gangue; below, as far as sunk on it, the foot-
wall seemed perfect, to which these stringers were coming in from the
south. These stringers carried in this belt much galena and zinc-
blende, but not give above nine ounces in silver for highest assay.

Sp. gr. Insol. Siliea.
2,718 32.8 32.8 Olive-green dolomite.
3.023 69.8 69.8
2.738 55.0 55.0

“H, seems to be a belt of much broken-up rock, parts of it much
altered, probably from the cffect of the vein. Sometimes the drill
would be in a solid red felsite, then in solid hornblende, then in talcose
or chloritic seams, or the rock would take the form of a diorite for
some feet, and then go back into solid hornblende.

Sp. gr. Insol. Silica.

2.962 per cent. 32.8 per cent. 29,5 per cent. Hornblende.
2.830 “ " b9l “ 46.5 ¢ Mixed.
2.624 “ 934 ¢ 71.0 “ Felsite.

“ As we entered the body of solid rock marked K, the drill-hole, being
vertical, passed farther away from the vein, the rock became fine-
grained, and increased in silica, mica replacing the hornblende to
some extent. Sometimes there would be pretty large crystals of
orthoclage. In certain parts, without any sign of vein-stringers, there
would be amygdules of calcspar, various specimens of core giving up
from 6 to 25.5 per cent. in acctic acid. The most calcareous had a
specific gravity of 2.703; insol., 55.6 per cent.; silica, 42 per cent.;
loss on ignition, 5.3 per cent.; in acetic acid, 25.5 per cent. Nothing
was taken up with the magnet, but there was more or less pyrite in
the mass.
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*“ K, is described from Mr, Caswell's sections, except the part carrying
the most mica :—

Sp. gr. Insol. Silica. Appearance.
2.737 89.1 64.0 Syenitic.

2.651 84.6 70.5 Syenitic, Granitic.
2.655 86.0 78.0 Porphyritic.

2.773 70.8 56.5 Dioritic.

2.980 : 83.2 44.9 Hornblendic.

“The core at 650 feet from the surtuce showed :—

1. Plagioclase, much altered and very dusty, but with banding
still visible.

2. Quartz, in pellucid masses and grains, with some large and
many small fluid inclusions with moving bubbles. The
fluid cavities in the quartz are very pretty.

3. Hornblende, much altered, with greenish veins running
through it; pale green color, and only slightly polarizing.

4. Apatite. The rock is much altered, and is probably of the
same family as at 800 feet and 809 feet (diorite ?).

“ Core atZ800 feet from surface (diorite ? hornblende schist ?) :—

1. Hornblende, in green crystals, showing cleavage-lines of
124° and dichroism very distinctly. In some places alter-
ing slowly to brown biotite.

2. Orthoclase, cloudy and irregular in color, showing cleavage-
lines. It may be plagioclase, a point which can only be
decided by angle of absorption.

3. Quartz, pellucid grains, abundant between hornblende
crystals. o

4. Apatite, abundant in colorless crystals.

5. Plagioclase, faintly banded between crossed nicols.

“Core at 809 feet (diorite ?): —

1. Plagioclase, much decomposed, but distinctly banded.

2. Orthoclase, some cloudy crystals.

3. Hornblende, the same as at 800 feet, but more altered.

4. Apatite, in colorless needles, and some large white crystals.

“ XL, wherever penetrated, scemed to be a typical diorite—was at least
so called by every one ceeing it, though it has not been yet determined
microscopically.  Specifiic gravity, 2.869; insol, 69.8 per cent.;
silica, 5.7 per cent.

“I am indebted to Mr. Caswell for the determination of the slides, as
a friendly matter for my private information.

“The rocks marked H and K crop out about 14 miles to the north of
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the mine, and have been called metamorphic Huronian by geologists Port Arthur
describing this section. They present the same appearance as the_ggﬁgﬁfu‘é%m
cores, a brecciated, wavy mixture of hornblendic, felsitic and granular
patches.” (G.)
The silver in the vein was, as shown, all found above the fivst level, Ocourrence of
where the upper bed of black mgllhte formed one wall of the vein.
And Mr. Courtis, writing me, says the best ore in the mine was
obtained from near the engine-house winze, near the letter “A.” in stope
“A” (See Plate V., fig. 1). He says:—* In sinking this winze, which
was at the junction of a spur going south-east from the main
vein, we took out $3,500 in rich specimens, and supposed it denoted a
large body, but the stope extended but a fow feet each side and ran
into poor ground, whereas we expected a block of rich ground from
No. 2 shaft to the Sulphide Cut.” He goes on to say that at this point
there were stringers running parallel to the vein in the south wall,
and that ‘“the main vein was barren. The stringers carried more or
less silver, which made in bunches of ore worth $1 a pound. From “ A ”
(See Plate V., fig. 1) “we took out about $1,500 in one blast; two
inches above it, trap made the walls and horses in the vein, and no
more silver was found. The stringers pinched out both east and
west.”

The hlStOly of this mine, as gleaned from Mr. Peter McKellar's History of

- mine and werk
statements, scems to have been somewhat as follows :(— done.

The vein was discovered in 1867. During the summer of that year
and the following winter, trenching was done on the back of the lode
at several places, and two shafts were sunk, one to a depth of thirty
or forty feet and the other to a depth of sixty feet from the surface.
From the bottom of the latter a cross-cut was driven across the lode.
At first, silver was got in small bunches in the form of leaves and fine
strings penetrating quartz, spar, blende and galena, in a streak of
those minerals running along within two feet of the south wall. In
sinking, it was lost at a depth of about eighteen feet, but found again
in tho middle of the vein in the cross-cut at the sixty feet level.
Several barrels of ore were taken out, reported to have run from $200
to $300 per ton. The mine was then closed, owing to a disagreement
between the owners and to want of funds, which led to a chancery
suit, so that altogether, including expenditure thus incurred, some
$25,000 to $35,000 were spent.

The mine was opened again in 1870, when it was bought for some
$75,000. The main shaft was sunk to a depth of 135 feet, drifts were
driven on the lode at the first and second levels, and cross-cuts at
several places. One of these latter was driven south for 100 feet, in
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expectation of cutting another lode.© A good many thousand dollars
were spent in further tracing the vein on the surface, and they then
began to follow up the silver in the drifts, and a few days after, ovders
were given to shut down, so the mine was again closed in the middle
of the summer of 1873. The results of this work were that they failed
to find any lode in the cross-cut south. They got siiver at several
points in the drift, and took out a barrel or two of very rich ore a few
days before closing. The vein was found to continue large all the
way down, the hanging wall only being seen in the cross-cuts.

In November, 1873, it was again started under the name of the
Duncan Mine, having formerly been called the Shuniah. There were
several reports of silver having been struck at various places, but Mr.
Courtis says:— All the reports that the Duncan had struck silver below
seventy feet werve false....... In January, 1877, however, plumbago
was struck at a depth of 315 feet.” (B.) He further says:—* The richest
ore has assayed, in bulk, 2,020 ounces, the poorest concentrations
seventy-three ounces, and as aboutsixty tons of rock are concentrated
into one, the original stamp rock is often pretty poor. In some parts,
especially near the surface, the stamp rock has assayed six to eight
ounces, taking out the whole rock for six to twelve feet wide. These
rich places also give some hundreds of pounds of very rich ore...... JThe
very rich argentiferous zinc blende is found only at the surface.
Although large quantities of zinc blende are found below seventy feet,
it contains only a trace of silver.” (B.)

Prof. Chapman, in speaking of this surface blende in the before-
mentioned report, says:—*The yellow blende holds in most samples
a small amount of silver. Some fragments of this blende gave me
also in one assay a trace of gold corresponding to about two penny-
weights in the ton.”

Regarding the developments in the lower part of the mine, it would
seem that after sinking into the Archzan, no silver was found to any
extent, although the vein still carried the other wmetallic minerals,
which, whilst noarly always free from silver, or very poor in it, occa-
sionally assayed high. The vein wasmuch smaller and less solid than
at the surface, with numerous branches coming in on the hanging
wall, whilst quartz replaced the spar gangue found above, the spar
being only found in a few stringers and filling vugs. In boring the
diamond drill hole “ U,” sludge assays were got, giving from $110 to
$2,500; and Mr. Sargent, speaking of this point in writing to Mr.
Courtis, says:—“ A diamond drill hole was bored from the shaft east,
ninety-one feet, and meeting with good sludge assays for quite a dis-
tance, and one small speck of native silver being found, a drift was
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run in that direction, but was discontinued at ninety feet, as the vein port Arthur
had pinched to a thread, and only a few specks of silver had been Zeamtnrer”
found in a small seam in talcose slates on the south. Some little

native silver was found in the shaft from twenty feet above the level

to fifteen feet below; in every instance as a thin coating on the felsite

breceia, and not in the quartz. The vein was pretty well filled with

felsite horses.”

The mine closed finally in the fall of 1881, having been worked Mine closed.
almost continually since its discovery in 1867, although with very
varying vigor, the force varying from two men to one hundred.

Besides other surface work a mill of ten head of stamps with four Mill
Frue vanners was built at the mine, and operated for a couple of
months.

According to Mr. Courtis, the total product of the mine amounted to Bxpenditure
about $20,000 worth of ore, whilst the total outlay, including cost of
property amounted to about $500,000.

Besides those shown in the illustration, Plate V, I find there were Dumond Drill
other drill holes bored, viz.: Horizontally, N. and S. from the 11th
level; one W. from the end of the 9th level, and one near No. 2 shaft,
the latter to seek for silver in the lode between the 6th and 7th
levels, amounting in all to about 600 feet, which added to those shown
on Plate V, makes a total length of holes bored of about 4,884 feet.

Dr. Selwyn in visiting the mine in August, 1872, found develop-
ment work in progress on the vein on the adjacent property to the
west of the west winze. This consisted of three test pits, respectively
fifteen, thirty-four and twenty feet deep, placed equi-distant, and test-
ing a length of vein of some 600 feet beyond the west winze.

The Beck, or Silver Harbour Mine.

This mine has been opened on a vein running E. N. E., and dipping Jein ...
at a high angle to the N, W. It has a brecciated character and is
about five feet thick. The gangue consists mostly of white granular
quartz, but barite, calcite, fluor and amethyst are also present with
much iron pyrites, galena and blende. The silver occurs mostly
as argentite, but also in the native state. The country rock is here Enclosing
much the same as at the Thunder Bay Mine, and consists of smoke ™
colored cherts and dark argillaceous shales, running nearly horizon-
tally under what appears to be a bed of coarsely crystalline trap. The
Jjunction of the Animikie and the Huronian lies about half a mile to the
north of the mine.

This vein was discovered in the summer of 1870, and during the History and
winter of 1870-1, a force of about fifteen men worked on it, who did
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some surface exploration, built three or four houses and sank a forty
foot shaft. Work on the shaft was then suspended and developments
made on the vein in the surface bed. In the winter of 1871-2, a new
manager took charge who continued the workings in the surface bed.
A number of good buildings were crected and a dock built, at which
the largest steamers could lie. Work was stopped in the fall of 1872.

“The vein showed a considerable quantity of silver in the upper
siliceous and dolomitic bed, but towards the bottom of the shaft in the
argillaceous beds it was irregular and poor” (F). Mr. Courtis states
that 125 barrels of ore were shipped, reported to be worth $300 per
barrel, but proved only to assay $17 to the ton (B). Mr. McKellar
who saw this ore in the barrels before it was shipped, accounts for its
low yield thus: “No wonder by the way it was assorted...... the
greater part of it was very poor, although some was good.” (F.)

The company working this property paid $10,000 in cush for it and
guaranteed to spend $100,000 in developments.

It has not been found possible to obtain any plans, etc., of the under-
ground workings of this mine, and as it was tound impossible to per-
sonally visit it, the above description has been necessarily compiled
from the writings and statements of others, chiefly from those of Mr.
Peter McKellar in his paper on Mining on the North Shore of Lake
Superior.

Algoma Mine (Macgregor Township).

This must not be confounded with the mine of the same name in the
township of Neebing.

According to Dr. Selwyn, who visited this place in August, 1872.
this vein strikes about B. N. E. He makes the following remarks
on the phenomena there observable. It is ‘“half a mile east of
Silver Harbour, and similarly situated at the base of' a diorite bluft
fifty to sixty feet high. Here they have sunk through about thirty
feet of soil or clay before striking the rock which is the usual cherty
banded shale traversed by a brecciated vein of quartz, cale-spar and
rock fragments, holding galena and pyrites in nests and small aggre-
gations of crystals. The shaft is at present only twenty feet deep.
Captain Talon stated that in another shaft sunk on the run of the vein
to the eastward, they had driven towards the diorite bluff and struck
it, cutfing the flat shales like a wall, but that there was no indication
of a vein at the junction. This would show that many of these diorite
bluffs are dykes and not interposed beds.”
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Lambert Island.

This island consists of trap and on it some $500 were expended in
1884, in testing a vein of rose colored quartz with fluor spar. The vein
strikes about N. W., and is from eighteen inches to three feet thick.
A shaft was sunk on it, but did not penetrate the trap to the argillites
supposed by the owners to underlie if.

Cariboo Island.

Some surface exploration has been done on veins in the Animikie
rocks here, but with little or no result.

Blende Lake.

Two or three test shafls have been sunk on a vein carrying argenti-
ferous galena, said to run $14 to the ton in xilver. It cuts the Ani-.
mikie rocks of the vicinity.

Singleton Mine.

This is the name given to a small opening made on a vein of granulsr-

white quartz about one foot thick, from which some rich bunches of
native silver were obtained. Tt is situated within the town limits of
Port Arthur in the Animikie rocks of that locality.

Walbridge Mine.

This is in the north-west corner of the township of Neebing, and
according to Mr. Peter McKellar's descriptions, it would seem that the
vein worked here ran nearly E. and W. and dipped at a high angle to.
the south. It has a width of some twenty-four feet and is well defined..
Tt carries galena, blende, copper and iron pyrites in bunches, stringers
and disseminated in grains through a gangue of calcite and quartz.
The country consists of the siliceous and argillaceous beds constituting
the lower division of the Animikie rocks of the distriect. In 1863, the:
property was bought for $1,200 or $1,400 from the original owners, by
Detroit capitalists, who kept a party of six to seven men at work on it
during the summer and following winter. Some trenching was done on
the back of the lode at various places, and a forty foot shaft was sunk
on the copper-bearing part of the lode. The miners said there was a
two to three inch streak of ore in the bottom of the shaft, and the vein
increased in vichness in depth. They also got some good shows of
walena in some of the open cuts on surface and traced the vein for a
considerable distance. The developments were made with a view to.
selling the mine, but not having been successful in this, no. more work.
was done (F). 5

Port Arthur
group of veins
continued.
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Port Arthur Dr. Bell, in his report on this district made in 1870, also describes the

group of 1™ {ollowing veins as oceurring in this vicinity :—

Algoma Mine.

This is on the adjacent lot to the last. “Three veins, one of them
thirty-one feet in width, and holding galena, occur here.,” There is an
outerop of a highly ferruginous sandstone, giving on analysis about
37 per cent. of metallic iron.

Paresseuxr Rapids.

A ten to twenty-five feet vein shows here, crossing the river in
an 1. N. B. direction. In a gangue of barite, calcite, quartz and
fluoritle, it carries a little galena, blende, copper and iron pyrites.

Lots 4 and 5 Paipoonge.

On the north bank of the Kaministiquia river, a vein three to four
feet thick occurs running north eastward. It contains a little copper
pyrites, iron pyrites and galena in a gangue of barite, quartz, calcite
and fluorite.

Mining Lot M. (McIntyre Township).

On this lot is a large barren vein, having a total width of forty feet,
coursing N. 50° E. and dipping to the S. E. at 80° from the horizon.
It has a coarsely brecciated character, much of it consisting of a net-
work of small veins of quartz with a little calcite. It cuts the
arenaceous beds, and dark slates all weathering to a dark iron black.

Mining Lot C. (McIntyre Township).
A vein carrying copper pyrites cuts the same ferruginous sandstones
mentioned as occurring at the Algoma Mine.

Divisron II.

" Silverveinsin 'The members of this group are still silver-bearing, but occur as said
Archean rocks. ;) th¢ rocks of the Archean age, and from the data obtainable, appa-
rently in that sub-division known as the Huronian system.

The three A. Mine.

Vejnt charae- This vein strikes N. 75° E, and dips slightly away from the ver-
teristies. tical. It has a thickness of from eightecn inches to two and a half feet,
The gangue is mostly quartz with a little calcite, “ through which are



ineatt.] {LAKE SUPERIOR. 67 1

irregularly distributed the ores of iron, copper, lead, zine, nickel and port Arthur
silver, with some cobalt and gold as shown by the assays. The silver Somihasdo ™
is found native and combined with sulphur and nickel, thickly pene-

trating the vein stone in small and large patches, in some of which it

is very heavy ” (I.) The ore is stated to have been as rich as much

of that at Silver Islet. One sample of the ore is said to have assayed

1.4 per cent. of cobalt, and 25 per cent. of nickel.

The enclosing Huronian rocks here consist of grey dolomitic schists, g,elosing
associated with dark green compact diorite, whilst dark greyish red, T°ks
felsitic syenite occurs a short distance to the south. The dip of the
strata is nearly vertical.

The discovery of this vein was made in the winter of 1869 and 1870. o0 o
A considerable amount of work was done on it. The accompanying results.
sketch plan and section of the mine up to March, 1874, taken from Mr.
McKellar’s paper on Mining on the North Shore of Lake Superior
shows the underground work. (See Plate VI, fig. 2). On surface the
vein has been traced over half a mile. During the winter of 1871-2 two
miners worked on the lode and took out twenty-two barrels of ore.
Towards the fall of 1872, the sinking of the shaft was begun and the
work of development carried on for some time. The silver seems to
have lasted down but to have been pocketty. I have been unable to
ascertain when operations were discontinued, but Mr. Courtis, writing
in February, 1877, speaks of the mine as closed, He also says that
the value of the ore obtained was probably about $2,000.

Near three A.

Mr. Courtis mentions the discovery of a two feet vein of milky quartz Bismuth.
in the vicinity of the last mentioned mine, carrying native bismuth
and yielding on assay a little silver. It was traced for some distance,
and a few shallow pits were put down on it. (B.)

Cornish Mine.

Active operations were commenced on veins at this place in
the spring of 1873, and continued for about a year, but apparently
without any satisfactory result. The veins strike about east and west,
and are said to be in the Huronian, and to carry much blende, galena
and iron pyrites.

Emmons’ Mine,

This mine is situated on Lot A in the township of McIntyre on the
Dawson road, about five miles from Port Arthur. Dr. Selwyn, who
visited it in 1872, describes it thus: “ The ‘mine’ consists of one pit



The Port
Arthur group
of veins
concluded.

The Rabbit
Mountain
group of
veins.

Conditions of
ocourrence.

Vein charac-
teristios.

68 1 GEOLOGICAL SURVEY OF CANADA.

twenty feet deep, full of water, sunlk on a thick vein of white calc-spar
mixed with quartz, often showing amethystine colours, and both tra-
versed by thin strings and cubic crystals of galena, also spots of
mispickel and iron sulphurets, and more rarely, copper pyrites, The
rock is a hard, white-weathering silico-felspathic gneiss, sometimes
epidotic and dioritic, probably Huronian.

Dawson Mine.

The same authority also mentions the occurrence of a vein at this
point on a property known as R 2, about three and a half miles up the
Dawson road from Port Arthur. It strikes about E. N. E. and, is in
hard cherty silico-felspathic rocks, plobably near the junction of the
Huronian and Animikie rocks.

RasBiT MouNTAIN GROUP.

Mr. Oliver Daunais, a trapper and explorer, besides his many other
discoveries, located the first vein in this district at the spot where the
Rabbit Mountain Mine now is, having had it pointed out to him by an
old Indian. The great richness of the ore found there caused the revival
of interest in the Silver Mining of Thunder Bay, and the commence-
ment of the present era of activity, the inauguration of which has
been largely due to the hopeful and energetic initiative of Mr. T. A.
Keefer, of Port Arthur.

The conditions of occurrence of this group are somewhat different to
these of the others situated on this line of discoveries in being further
removed from the northern boundary of the formation, and from the
outerop of the lower siliceous division. They ave all in the upper argil-
laceous division with its associated trap sheets, the argillites here being
soft and black, and showing little or none of that silicification and
mergence at places into the cherty rocks which characterises these beds
at some other places. In a preliminary examination of the rocks of the
vieinity, no developments of chert were found even in the lower levels.
These rocks show, however, at the Victoria Mine at a point about three
miles north-east from the Beaver Mine, alongside the road from that
place to Murillo, at a level of about 350 feet below the adit of the
latter mine so that the downward extension of the argillaceous beds in
this district must be considerable.

Rabbit Mountain Mine.

This vein strikes N. 35°-45° T., and dips at an angle of about
65° to 70° to the N. W. The vein is a composite one, consisting
of a number of branches and stringers interlaced, and is about four
to six feet in thickness, although much wider in plaeces. The ore
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“consists of native silver and argentite, accompanied in considerable The Rabbit
. . . . . : Mountain

quantity by blende with a little iron pyrites and galena, and occasion-group of veins

ally copper pyrites in o gangue composed of quartz, calcite and green ©"Hmed:

and purple fluorite. The accompanying plan and section will show

the amount of work done to test the vein. (See Plate VII, fig. 2).

A good show of rich ore was obtained on surface and caused great

excitement in the district.  On surface, the vein has been proved for a

length of some £00 feet to the south-west, by two trenches and cross-

cuts into the side of the ridge along which the vein runs. Itis thus

exposed at two places, one of which is 500 and the other 800 feet from

the main shaft. At the first point the vein shows four feet thick, but

vhe cut was not through the vein. No mineral was visible there. In

the second cut a similar quartz vein showed, but it carries a little

galena, calcite and green and amethystine fluorite. The vein was in

the trap at this place.

As will be seen by a reference to the illustration, the lithological p, osing
environment of the vein is similar to that of many of those already ro°ks-
mentioned, and the developments have been made, as at those places,
tollowing the vein downwards through the trap sheet, which it inter-
sects at the surface, into the dark colored, soft argillites below. On
either side ,of the valley, in the bottom of which the vein has been
worleed, are high bluffs, showing horizontal argillites, capped again by
the usual vertically columnar sheet of trap from 80 to 100 feet thick,
whose contact with the supporting argillites is, on the south side
of the valley, about 150 feet above the mouth of No. 2 shaft.
Whether the lower trap sheet at the mine represents a portion of the
upper one, brought down into its present position by faults, it is im-
possible to say without a much more detailed study of the ground than
time allowed to be made, but it'seems more likely that the trap at the
mine is a separate sheet oceurring lower in the formation.

South-west of the mine a small dyke of compact basic trap is seen t0 p0 pyie.

cut the argillites in the before mentioned eliff and runs up into the
capping sheet of trap. 1t strilkkes about N. W., or in such a direc-
tion as to cross the vein a little to the east of No. 2 shaft, and Capt.
McComber states that they crossed it in the underground workings. It
is only & small dyke and can be seen cutting the lower trap sheet near
the shaft, whilst above in the cliff it has apparently faulted the strata,
the bottom of the capping trap being 13 feet lower on the west
than on the east side of the dyke. This would seem to show that the
dyke is younger thun either of the sheets of trap, although it cannot
be very plainly seeit on the ground that it cuts the upper one whilst
beyond the fact that the dyke rock may be a little more compact than



Rabbit Moun-
tain group o

veins continued

_Parallel veins.

Developments.

Stamp mill.

70 = GEOLOGICAL SURVEY OF CANADA.

the upper part of the capping sheet, no mineralogical or structural
difference between the two is discernible by the eye, and they both ap-
pear to be compact basic traps. The argillite immediately below the
upper capping trap appears to be somewhat indurated, and is paler in
color than the argillites of the vicinity.

A parallel and similar vein to the last mentioned crops out about
100 feet north-west'of the main vein, and dipping at a flat angle to the
gouth-east would join the main vein a little below the No. 2 level.
(See Plate VII, fig. 2, north vein.)

About 300 yards N. N. K. from No. 2 shaft and a little way heyond
the mill, a vein is seen to outcrop in the base of the hill, forming
the north side of the wvalley. It is similar in nature to the main
vein, and about four feet thick, and appears to be parallel with it, both
in strike and dip, and a blast put into the outerop at this point whilst I
was there showed some very good ore. The vein in this exposure bas
argillite for its southern or foot wall, which is opposed to the trap
forming its hanging wall, which latter has either been faulted down by
the vein from a higher position or is a dyke. In ascending the bluff
rising to the north of this vein, the argillites are seen to oceur above
this again, whilst capping the whole, comes the columnar trap, which
is apparently the equivalent of that on the other side of the valley.

Figure 2, Plate VII, shows the underground work done upon the
vein up to the end of May, 1887. As shown, most of the ore taken out
up to that date had come from depths of 100 feet below surface and
under, where shown stoped out at “C,” “D,” and “Ii” in the figure,
bat good ore has been struck in other parts of the mine below this
from time to time, and T myself saw some rich ore in No. 2 shaft at
No. 2 level.

A stamp mill with a capacity of fifteen tons per diem has been
erected near the mine for the treatment of the low grade ore which is
left after selecting out that which is rich enough to be barrelled up
and sent divect to the smelters. Here the battery slimes are run over

“ Frue vanners, and the concentrates thus taken out are sent to the

smelters. Capt. McComber, who was the manager in 1886, claimed
that these concentrates ran as high as $4,000 to the ton, and averaged
$1,500. The slimes which pass over from the vanners are settled in
tanks, and then amalgamated in pans. These slimes are said to aver-
age about 8 ounces of silver to the ton. The amalgam thus ob-
tained is retorted in the usual manner to separate the mercury and
the silver, and the latter is cast into bricks at the mine. Capt. Mc-
Comber also stated that the milling ore was averaging $80 to the ton
whilst the tailings from the mill only show a content of about 1.5 oz. per
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ton. The mill, however, proved to have been placed in rather an Rabbit Moun-

tain group of _ -
unfortunate position, as it had frequently to be stopped on account of veins continued
scarcity of water supply.

Since its discovery in 1882, the work of testing this vein has been History of
proceeded with in a very spasmodic manner, having changed hands
several times and been worked with forces varying from two to sixty
men. Itstopped work recently on the 16th Decembex 18817. The accom-
panying view of this mine shows the bluffs spoken of and the position
of the different buildings, etc. On the left hand side in the foreground
is the shaft house over No. 2 shaff, with its dumps of ore and rock
extending outwards from it, and the engine house showing just over
the onter end of the nearest one. Over the top of the shaft house
further away towards the north bluff is the mill building. All the rest
are dwelling houses, etc.

View of mine.

Rabbit Mountain Mine, Jr.

This name bas been given to the workings on a vein which erops
out on the adjacent property to the last mentioned about 400 fteet N.W.,
from No. 2 shaft. [t is about four to five feet thick, striking parallel
with the Rabbit Mountain vein, and dipping towards it at an angle of
about '75°. The vein-stone consistsof calcite and white and amethys-
tine quartz, with pale green fluorite, and carries blende, copper and
iron pyrites. It outcrops in the same bed of trap which is seen at
the Rabbit Mountain Mine, but owing to the ground rising abous fifty
feet from that point, the seventy-five feet shaft sunk on it had not at
that time penetrated to the argillites below, which would probably ac-
count for the fact that the work done seems to have yielded little
silver,

Porcupine Mine.

Here a fair amount of development work has been done on & vein yeiy charac
which strikes about N. 65° 1., dipping S.E about75° to 80°, and has n teristios.
thickness of from two to five feet. Its contents are similar to those
usually found. Thefluorite is coloured both green and amethystine, and
the quartz often assumes the latter colour. A special mineralogical fea-
ture of this vein is theoccurrence of the carbonate of barium or with-
erite, a specimen of which was analysed in the laboratory of the Survey
by Mr. Hoffmann, who says ¢ So far as I am aware this is the first time
that this mineral has been met with in Canada” (See Reportof Progress,
185, page 29 M). The peculiar talcose material which occurs in some Tajcose
of these veins is also present here to a certain extent occurring in con- ™ b

Witherite.
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Rabbit Moun- nection with the ore bodies. It consists of a white or pale green

tain group of

veins continued Material impregnating the vein stuff, which is quite soft and greasy

Enclosing
rocks.

History.

Vein charac-
teristics.

Cross-vein.

Silver ore,

when first taken out, but afterwards dries and hardens. The bulk of
the silver occurs in the form of sulphide in nugget and leaf form, which
is accompanied by a small proportivn of metallic silver in wire and
mossy form.

The enclosing rocks of the vein are as usual black argillites, capped
on top of the hill with a sheet of dark compact diabasic trap. The
faulting of these rocks by the vein has not been so great here as in
gome cases, only amounting to some 16 feet downthrow on the east
side as seen in No. 1 shaft, which at the time of my last visit was
down 57 feet, the junction of the argillite and trap being met with at
35 feet on the foot wall, and 51 feet on the hanging wall side. As
shown in plate VII, fig. 1, nearly all the development works have
been made in the vein where it cuts the argillites.

This work was commenced in the spring of 1884, and has since been
continued spasmodically with long intervals of inactivity, owing to the
intention of the owners having been to simply prove the value of the
vein with a view to sale, and not to work it. Mr. T. A. Keefor, one
of the owners, states that about $10,000 had been expended on this vein
to date, which expenditure had been more than repaid out of the pro-
ceeds of the sale of the ore obtained.

Beaver Mine.

Two veins have been worked on in this mine. The main vein cuts
in a northwesterly direction across a ridgo about 200 feet high having
a steep bluff face to the N.W., whilst it is intersected about 300 feet in
from the face of the ridge by a cross vein running in a northeasterly
direction or parallel to that face. The cross fissurve is very irregular
and hard to follow, varying from a few inches in width to almost
nothing. [t was drifted on in No. 1 level for a short distance, and
followed also on the adit level below for a distance of about 350 feet,
but being very irregular. and only carrying a little mineral here and
there, it was not considered profitable to follow it any further. The
main vein has an average width of about four feet, although in parts of
the mine it has pinched out to a mere thread. The contents arve, as
usual, yellow and dark coloured blende, with some iron pyrites and a
little galena in a gangue consisting for the most part of calcite with
some colourless and amethystine quartz, and a little fluorite which is
generally green, but occasionally purple. The silver occurs in the ore
bunches chiefly as argentite, in nugget, sheet and leaf form, with
occasionally a little native silver. A marked peculiarity of this vein






‘9887 \LHO4EY TVANNV—H ..HMC,.QI..M WOTTIVONI COUE AE 'HOINEJNS ANV NO ONINIW ANV SINTH

12uuI S Avg «sprnyy oY) 4q paystqnd won0sg pue CF I ‘ELS0] g AN AQ payddns suelg i W “itvon ' +F AQ 90TW Stuswamsedw o x

your I <1094 gy
3TIvYO0§

-

AININ HH3aANANY 3 Y

NN
N ~
P Vlﬂ\anﬁw J m —J
Ty !!MHHHHWR AAAAAAA .
FAz q& A RN
2° P . NI
% [T 13 - — —

13A3T 6N

. 13437 3.27 71085047
e
NOILOIS S50 k%swU/e

7

E LR r NO\JL315G

+

T )

NOILOIG TVIILHITN

A eteld "HOLDEYIA S Y I YA I D W O NAMTES O M qENATY

VAVNVD A0 AGAYNS AYCLSIH TVEALVN ANV TV2IDOTOIED

TION.,

EXPLANA

CRrOSS-CUTS.

o
<
x

-



woace. | LAKE SUPERIOR. 73 W

is the occurrence of the greasy talcose substance which is very Rabbic Moun-
abundant in the orey parts of the vein occurring in the fissures and veneoontined
cleavages of the gangue minerals, and surrounding pieces of argillite

enclosed in the vein. It is very soft when first taken out, but hardens
somewhat on exposure to the air. It occurs as white pearly films and Taleose
incrustations, and also as pale green matter filling interstitial spfwes.

Some of this latter kind was examined qualitatively in the laboratory

of the Survey, and Mr. Hoffmann says that the examination madc

showed it to be talcose in its natuve, but that properly it was neither

tale nor serpentine, as it was found to contain too much water for the

latter. 1t is most likely closely allied to the mineral saponite, a hydrous
magnesian silicate mentioned by Dana as occurring in the traps of

this region. The ridge spoken of consists of black soft argillites from

its base to within about fifty feet of the top from which point the rock Buclosine

is trap of the usual kind.  The rocks have been fauited slightly by

both veins.

The work done in testing and opening up the vejn is best appreciated Developments.
by a reference to Plate VIII* which shows the developments to the
spring of 1887.

The history of this mine has been a very instructive example of Historyof
what diffculties are to be met with in developing the veins of thix ™"*
district, and how they may be overcome by pluck and energy. The
vein where first discovered on the brow of the hill, was solid and well
defined, and where it passed down into the argillites below the trap,
some good orc was obtained. in the drifts in the upper part of the
naine it retained its definite characteristics, but in opening up upon it
lower down in the adit level, considerable difficulty was experienced in
following it, and it was found to be small and irregular, and for long
distances was represented by a mere seam until the cross vein was
reached and' also for some distance on the other side of it. At the
time of the last visit made drifts were being driven either way on the
cross vein, with a view both to test it and also to cross-cut for the
main vein to see if it had been by any chance left on either side in
driving the adit level. This indefiniteness at this point seems to have
resulted in the drifting of No. 3 level beyond the cross vein off the course
of the main vein, as will be seen in the plan. Finding nothing but a small
stringer in this direction, surveys were made, a course which should evi-
dently have been adopted long before, and these having shewn what a
very wrong direction the drift was taking to strike No. 2 shaft, where the
vein showed definite and strong, a fresh start was made from the drify,
on the cross vein, and the adit level as well as Nos. 1 & 2 levels above,
were driven forward to connect with No. 2 shaft, with the result that

* On this plate No. 1 Tunnel in Plan should be No. 2.
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Rabbit Moun- the vein was found to become strong and definite, and the body of
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d very rich ore* was found which has made the prospects of the district

look so much brighter. This vein was discovered shortly after that
at Rabbit Mountain, and work was commenced on it by the owners to
test it in the fall of 1884. This was continued with a small force of
men until the sale of the mine to an American capitalist, who proceeded
at once to equip it for work on a larger scale, and to open up the vein
with most commendable vigour, with the results before mentioned.

A mill has been erected about half a mile from the mine, on Silver
Oreek, to treat the lower grade ove which occurs with the smelting
grades. It has a capacity of about thirty tons per diem. The rock,
after passing through the rock-breakers and two patent pulverizers,
is carvied by the water over four Frue Vanners and a Golden Gate con-
centrator, whilst the slimes from these pass into settling tanks, the
deposits from which pass to the amalgamating plant on the lower floor,
which consists of two amalgamating pans and the accompanying
settling pans.

Some idea of the richness of the ore body mentioned may be gleaned
from the following statements made by The Algoma Miner and Weekly
Herald of August 27th, 1887, where it is stated that “ the total value of
the products of the Beaver mino for the past two and a half months in
smelting ore and concentrates from the mill is $93,000. This may be
velied upon as being authentic.” There ig every reason to believe this
to be correct, as I am informed that the Customs export entries for
Port Arthur showed that $190,000 of ore were exported during 1887,
the greater part of which certainly came from this mine.

Silver Creek Mine.

This is yet another vein in which silver has been found. Itis from
two to three feet thick, and strilkes about N.E. in practically the same
direction as the Porcupine vein, and for the slight depth to which i:
has been followed is about vertical. The preponderating mineral in
the vein stuff seems to be calcite, which is accompanied by a little
colorless quartz and some green fluorite. The unbroken part of the vein
did not present much mineral to the eye, but the ore pile, which con-
tained some eight tons, and had, T understand, come from the bottom
of the shaft, where they get all their silver, contained the usual

* The value of the ore in sight in this body in the fall of 1887, has been variously estimated
at from $1,500,000 to $3,000,000. The most reliable authorities, however, estimate it nearer the
lower figure.

+ I understand that since the date at which the mill was visited, stamps have been substituted
for the patent pulverizers.
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metallic minerals, viz., blende, both light and dark coloured, with some Rabbit Moun-
pyrites and a little galena, whilst the silver showed in the form of Jeaf ot ed
and film argentite. ' '
The vein runs into a little ridge consisting of argillite capped with Enclosing
trap, which rocks have been faulted by the vein, the capping trap
showing on the east side of the vein at the edge of the vidge, argillite
being opposite to it on the other wall, the remainder of the trap sheet
being most probably higher up on the other side, where the cover on
top of the ridge prevents it from being seen.
The test worlk done here has not been extensive, consisting of only Developments
. a 7H-foot tunnel driven into the base of the hill, on the course of the *"4 rets
vein, at o depth of about fifteen feet below the bottom of the before
mentioned trap, from the middle of which tunnel has been sunk a small
test pit said to be 70 feet deep. This work was first prosecuted
by the original owners, in the summer of 1885, who sold an interest
shortly afterwards to the same American capitalist who owned the
Beaver Mine. Under the new owners a little more work was done,
with the result, as asserted by Mr. Crowe, under whose guidance it
was done, thut good ore was struck in the bottom of the shaft. The
ore 6n the dump purporting to come from this point showed enough
silver to class it as good mill rock. The energics and attention of the
owners being required in the development of their other mine (the
Beaver), work was discontinued on this vein until a more convenient
season. Mr. T. A. Keefer, one of the owners, says that the total
amount expended was about $3,000, and that the total value of the
ores taken out, some of which was sold and some left in the dump,
about covered this expenditure.

Little Pig Vein.

Through this property runs a high ridge, with a bluff facing north- Vein charac-
west, a few chains from the base of which and parallel to it runs the e
Colonization road, connecting these mines with Port Arthur. A little
way from its base and parallel to this bluff runs the vein which is
known by this name, with a strike of N. 50° to 60° E. (mag.), and
dipping about 70° to 80° to the S.E.. It shows a thickness of six teet in
some places, whilst in others it is split up so much as to leave the ques-
tion of its thickness undeterminable. The vein-filling consists in places
almost altogether of coarsely crystallized calcite, whilst at others a
saccharine and crystallized white and amethystine quartz predominates,
calcite playing a secondary part and being accompanied by a little
purple fluorite, whilst the metallic minerals are represented by light
coloured blende and galena. At places the vein is quite rusty from the

» decomposition of iron pyvrites.
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Rabbit Moun-  The bluff consists of the usual dark colored argillites for 125 feet
S ronhinued above its base, on top of which rests about 20 to 30 feet of columnar
compact blue-grey trap, which sometimes carries a little iron pyrites.
The work done to test this vein to the end of 1886 consisted of three
small tunnels driven into the base of the bluff to cross-cut the vein at
about 40 feet below its out-crop on the side of the ridge. These are
about 200 feet apart, and from their cnds a small amount of drifting
has been done on the vein amounting in all to about 60 feet. This
worlk was commenced in 1885, but most of it was done after September,
1886, at a cost, it is said, of about $1,500.

Elgin Vein.

About half a mile to the north of the Beaver Mine a vein has been
located, named as above, which strikes about E.N.E. and dips at about
80° to the N.W. It consists of a‘number of parallel stringers dis-
tributed thrpugh a width of about ten feet of the enclosing argillite,
which rock is capped by trap about thirty feet above the outcrop
of the vein. The metallic minerals, which are very abundant and
mostly crystallised, are represented by light and dark coloured blende,
with galena and copper and irvon pyrites in a gangue consisting mostly
of white and amethystine quartz, with some dark purple, white, and
light yellow-coloured fluorite and a little caleite. A 30 foot shaft
represents the testing work done on the vein, which does not seem to
have shown the presence of much rich ore, although the occurrence of
silver in the other metallic minerals present, was demonstrated by an
assay of some of that class of ore, which was made at the Silver
Mountain Mine assay office, and gave $10 to the ton, as stated by the
owner.

Other Veins.

Besides those already mentioned, many other similar veins have been
located, upon which more or less test work has been done. The most
important of these are known as follows: R 48, Big Bear, Beaver Jr.,
Badger, Rothwell, Peerless and Victoria, all of which, with the exception
of the first, arc shown upon the Sketch Map.

R 48 is a vein cutling the east face of Rabbit Mountain about three-
quarters of a mile north of the Rabbit Mountain Mine. On the Big Bear
vein, which was located in 1886, a fair amount of development work
has been done, and it is claimed that samples of ore obtained from
the outerop assayed from $8 to $124 per ton. The nume of Beaver Jr.,
has been given to a vein about one-quarter of & mile north of the
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Beaver Mine. 1t is one of the south-easterly dipping series. The Badger Rabbit Moun-
is a south-easterly dipping vein on which test work is being done by Sarmssentioged
American capitalists. On the Peerless vein, a small test shaft was sunk

in the summer of 1886. The Victoria is the name given to a vein on

which some little surface work has been done, which yielded vein

stuff in which the metallic minerals were plentiful, but which at the

points opened upon, does not seem to have yielded on assay more than

a few dollars to the ton of ore. The veins at the two latter places are

in a much lower horizan than the rest, being in the siliceous division
underlying the black argillites.

Tee SiLvER MOUNTAIN GROUP.

This group received greater attention and closer study than the
others with regard to the lithological environment of its veins, the
details of which are represented in the accompanying contoured map
of that district, which whilst, of course, specially illustrating the con-
ditions of occurrence of this group, yet apply also in many particulars
_ to the rest of the silver districts.

The rocks lying so nearly fiat, it was deemed advisable, in construct- Method
. . o . . . adopted in
ing a map shewing this lithological environment, to contour it so that contouring
the vertical relationships of the different beds might be apparentata™
glance. In a rough country such as this, and with the difficulties and
delay consequent upon this roughness, this object could not of course be
accomplished in apy reasonable time with very great accuracy, and a
method had to be adopted which would give reasonable results with
the necessary rapidity. This was accomplished by levelling along the N
Colonisation road with an ordinary Y level, and leaving B.Ms. where
it crossed the location and township lines. The profiles of the country
were obtained over the rest of the area by levelling over the location and
township lines with a hand-level and target staff, and connecting these
as often as possible with the road B.Ms. when in calculating theresults
any discrepancies (which were not found to be very great) were dis-
tributed over the whole series in such a way as to be very slight at
any one spot. The positions of the intersection of the contour planes
with cach profile having been worked out and transferred to the map,
the contour lines were joined up in between points with the help of
the general knowledge of the surface shape of the ground gained in the
examination of the district.

The geological structure of the country, as worked out by the help Vertical

of these levels, is shewn in the two sections given below the map, which map.!
speak for themselves. The upper one has been made nearly parallel to
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Stratigraphical the directien of the greatest dip of the formation as far as it can be
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determined, and shows the Animikie rocks resting in a ncarly hori-
zontal attitude on the Archean rocks to the north. Passing through
Silver Mountain it shows the upper argillaceous division resting on the
lower cherty division and overlaid by the sheet of trap forming the
top of this hill, whilst the measured displacement of all these rocks by
the two chief veins intersecting the hill, is also apparent. The lower
section is approximately parallel to the line of strike of the silver-bear-
ing rocks, and shows the different levels of some of the principal trap
sheets of the district. Assuming that there has been no fault-
ing of the measures, other than thosc visible and measureable ones
produced by most of the veins, this difference of level along a section
practically parallel to the line of strike, must represent actual differ-
ences of geological position, and as in the study of the other parts of
the Animikie area, such undoubted cases have been frequently found of
trap sheets occurring at various geological horizons in these rocks, not
to refer to the local evidences to be mentioned later on, it was not con-
sidered reasonable to assume the existence of & number of dislocations
of considerable extent to account for these differences of level, of the
existence of which dislocations no other evidences could be found.

Whilst itis therefore apparent that many of these different exposures
represent individual and separate sheets of trap at various geological
horizons, the correlation of some of the trap areas with each other
seems reasonably possible. Thus, Table Hill and Wedge Hill areas
are probably simply outlying patches of the sheet that caps the argil-
lites of Brulé Hill, this sheet lying above the Palisades sheet, and some
hundred feet of the argillite being interposed between the two. Again,
it seems more than probable that the trap sheets capping Silver Moun-
tain, Silver Bluff and Boundary Hill are all portions of the same sheet.
The Divide Ridge sheet would seem to dip under Silver Bluff, unless
its south side has been let down by a fault passing through the valley
between them, which might possibly be a fault of the existence of
which there is some evidence at Contact Ridge, where the beds of the
lower division are seen turned up into an almost vertical position
against the Archaean rocks. In the case of the other areas, there is
no reason to suppose but that they are sheets of trap of varying extent
occurring at different places in the formation. .From their irregular
nature, the extent of those where only the top of the sheet is seen,
the rest being covered up by surface deposits, can only be conjectured,
the areas where this occurs are shown by the drift color on the
map. There are fourteen areas of trap shown on the map, which
I shall speak of as Brulé Iill, Wedge Hill. Table Hill, Outlook
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Hill, Palisades, Silver Falls, Silver Hill, R 93, R 63, R 160, SilvengSpcrggggslggS
Moantain, Boundary Hill, Silver Bluff and Divide Ridge traps. Two

of these are undoubtedly intrusive, viz., Palisades and R 93. At

the former place, the sheet can be distinctly seen in the cliff, as
represented in the section, to divide into three tongues in passing Intrusive
eastwards, with argillites between. The lowest one thins out and "%
stops in a short distance, whilst the upper and middle ones con-
tinue on, and form the upper and lower benches of the eastern

end of the hill. Had these been separate flows, with deposition of
sediments in hollows on their upper surfaces, there would be now some
recognizable line of division, such as can be seen between the different

trap flows of the Keeweenian rocks, even where they are separated

by no sedimentary beds. But a careful study on the ground showed

no such visible division. That there is no recognizable alteration of

the argillites overlying the lower sheet, might be considered to dis-
prove their intrusive nature; but when one sees that neither is this

the cuse with those lying immediately below the same sheets, that such
alteration i3 very seldom seen at any similar contacts over the whole
region, and that where it does occur, it is slight, and extends over
only two or three inches of thickness, and might therefore be easily
overlooked, then it is plain that this negative evidence is of no
account,

The R 93 ridge consists of a sheet of the ordinary trap in the lower R93ridge
cherty rocks. It presents some peculiar features, which render its rocks.
true relationship to the enclosing rocks very difficult to make out, on
account of the absence of any sharp line of demarcation between the
two, the cherts near the trap seeming to have taken on some of its
nature. This will be seen on referring to the notes of the microscopic
examination of the rocks, given in Appendix I. The sheet, which
in the middle of the north face of the ridge is some fifty fect thick,
showing the usual vertically columnar structure, seems to thin out
going south, and in following it round the ridge both on the west and
east sides. The specimens 317, 318 and 319, Appendix I., were got
from the ridge near the south-east corner of location R 93, where there
geemed to be three distinct layers of rock—317 representing the
middle one, 318 the lowest, and 319 the uppermost. Specimen 320 -
came from some chert-resembling beds lying on top of the trap sheet
at a point about a quarter of a mile north-west of the last-named,
whilst 325 is from a similar position at a,point about a quarter of a
mile west again from the latter place. No. 325 seems to be the only
typical chert amongst them, several of the others probably owing
their peculiar mineral composition to an injection of trap material
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amongst their particles at the time of the intrusion of the sheet.
Specimen 323 is from the undoubtedly trappean part of the shcet.
Typical beds of the lower division rocks appear both above and below
this, all around. Judging from the irregular occurrence of this sheet,
its wedge shape, and the alteration of the beds above it, it can be
safely asserted that it is an intrusion.

Irregularities of the lines of contact of the trap with the underlying
sedimentary beds are also seen at other places, one of which is showr
in the illustration entitled “ Trap Flow on Argillites, Animikie Series,”
where it will be seen that the contact of the trap and argillites is much
lower on the left-hand side of the picture than on the other, and this
without apy signs at the place of any faulting. This might of course
be explained by supposing the trap to have flowed out over an eroded
surface of the argillites; but in view of the number of other evidences
in thig district of the intrusive nature of these sheets, it would seem
more probable that this is due to the same cause, and that the intru-
sion has passed from one plane to another in seeking the path of the
least resistance. A similar case to this was noticed on the southern
edge of the Silver Mountain sheet, and also at the R 160 ridge; but
owing to the exposures being nearly covered with detritus, they were
not so plain as the one illustrated, which is on the north side of Brulé
Hill.

The surface of this latter hill slopes away to the south, where at an
estimated distance of about three miles, a high hill is seen to rise
apparently composed of the argillaceous division beds, in which several
trap sheets can be seen, all of which from their position would overlie
the Brulé Hill trap.

Of the other trap areas there is little to say. Outlook Hili appears
to consist altogether of trap, but there is so much cover on top that it
is hard to say whether some argillite may not be found capping it. The
Silver Falls sheet only shows where the creek falls over it, and for a
little distance around, with a smooth ice-grooved surface, being other-
wise hidden by surface deposits, so that its extent must remain con-

jectural. Tt shows a thickness of 25 feet in the falls without the

bottom showing. The R- 160 trap would seem to overlie the R. 63
sheet, with a slight development of the argillites in between, the latter
sheet being traceable down to within a short distance of the former,
and seeming to pass under it.

The levels of the lower surface of the Silver Mountain sheet were
accurately ascertained at many points all around the bill, and when
worked out, seemed to point to a very irregular under-surface. A
curious thing bearing on this question is noticeable at Lizard Lake, at
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the eastern end of which are visible a few fect of the argillites with
the usual columnar trap on top, which would seem to point to con-
siderable irregularity in the under-surface of the trap in this vicinity.

It is a curious fact that none of the dykes, which must certainly
exist here, have yet been located, which contrasts foreibly with the
coast section with its numerous examples, and it would appear that in
the Silver Mountain area they must have weathered away more easily
than the surrounding rocks, and so be covered up with the drift.

The nature and lithological affinities of these rocks will be seen by Microscopical
referring to Appendix I, where notes of their microscopical features %Ef;;‘,"“’“ of
will be found, (Sce specimens Nos.,259, 301, 323 and 338,) from which
it would secm that they can all be classed as diabases. They vary
from very compact dark-colored resinous rocks to medium coarse-
grained greyer varieties, thesc differences showing in different parts of
the same sheet, so that no distinction can be made between them in
this way. About their field habit there is nothing peculiar, except that
they are massive rocks nearly always showing a characteristic vertically
columnar structure, sometimes accompanied by horizontal joint planes.

Difficulty is also experienced in correlating the different exposures Sedimentary
of the sedimentary rocks of the formation, owing to the fact that they ook
seldom vetain, for any considerable distance, characteristics by which
detached portions of the same bed might be recognized, so that it is
only by the general concensus of the evidences that an opinion can be
formed of their relationships.

The separation of the rocks into an upper and lower division has been
spoken of already earlier in the report, so that nothing remains but to
describe the local characteristics of the various exposures of the differ-
ent kinds of rock within the area under review. To begin then with Lower
the lower division, it consists in this district almost altogether of the division.
giliceous rocks, which, whilst presenting great varieties of appear-
ance, have all certain characteristics in common. In association with
these ave certain dolomitic and calcareous layers. On the map they
are represented by the lightest shade of Payne's grey, the gradual
mergence of this color into the darker tints, representing the upper
division, being intended to show the absence of any sharp line of
demarcation between the two divisions.

A study of these rocks in the field, coupled with the microscopic ex-
amination of a number of thin sections of different varieties, reveals the
facts of their origin. Thoey are seen to have been fragmentary rocks,
consisting of rounded and sub-angular fragments which have been
subsequently changed very much by the deposition of inﬁltration-pro-
ducts around their constituent particles, this action having gone so far

6
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sometimes as to change the particles themselves and almost entirely
obliterate them. A very good description of their microscopic char-
acters is given in Appendix I.  (Sce specimens Nos. 281 and 325.)
In the ficld they are found to present very various appearances, the
same bed to a superficial observer looking quite different at different
points not far removed from each other, sometimes appearing quite
granular and at others quite compact. They also assume very various
colours—grey, light green, black, rusty, cte. Some of thcm on
weathered surfaces are all pitted with Jittle cavitics which have hackly
surfaces, from which atmospheric influences have removed some soluble
mineral, leaving considerable hydrated iron oxide. All varieties
contain more or less iron, either in the form of hydrated peroxide,
giving them a general rusty appearance, or as magnelite, the per-
centage of the latter sometimes ranging so high as to give ihe rock a
very high sp. gr,, which together with the dark compact fracture so
produced would cause the careless observer to mistake it for some of
the compact varieties of the trap of the neighborhood. They some-
times also contain iron in the shape of pyrites.

The interstitial matter nearly aiways consists of silica, which on
weathered surfaces, stands out as a fine reticulation from the removal
of the more easily soluble particles. When, however, this interstitial
matter consists of calcite, as it sometimes does, the reverse is found to
be the case, and the particles are left projecting. In these granular
varvieties the particles seem to be very constant in size, varying from
0.02 to 0.06 of an inch indiameter. Imbedded with these more plainly
fragmentary beds are sometimes rusty brown earthy laycrs, and also
compact flinty layers of a black, brown, red, milk-white or green color.
Microscopically, these latter can be seen to be due to the action of the
infiltrating waters having gone so far as to completely or almost com-
pletely merge the particles into the general mass of the replacing silica.
The various stages of this process can often be seen in Lhe same speci.
men or thin section. In some cases ,traces of the original particles ave
left, as a white, red or brown mottling of the stone, whilst, when the
mottling is red on a dark grcen ground, a very ornamental stone is the
result. These varietics sometimes show a wavy, somewhat agate-like,
structure, and occasionally crystals of calcite are distributed throngh
them porphyritically.

A very constant and marked feature of the more granular beds is
their wavy, irregular bedding, which, together with the general rusty
appearance and the rcticulation on the weathered surfaces already
spoken of, constitute their most salicnt features. These beds are at
places much broken up and fissured, the cracks being filled with crys-
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tallized white secondary silica, snper-imposed upon which, in one
instance in a vug, wero found rust-colored rhombohedra probably of
altered ferruginous dolomite. An anthracite-resembling mineral is
also found occasionally in these rocks in a similar relationship, and one
specimen shows nodules consisting of concentrically arranged chalce-
dony surrounded by radiately crystallized vitreous quartz, with angular
fragments of a similar nature imbedded in this anthracitic mineral.
The caleareous and dolomitic portions arc only developed to any Dolomiticand

extent locally, although the whole formation contains more or less of faeseo®
these minerals distributed through it.  These beds where developed
present a dark grey or croam coloured fracture, the weathered portions
being generally very rusty, They often enclose fragments, nodules
and sheets of jasper with hackly exterior surfaces, and present other
curious features. One specimen, for instance, has the appearance of a
conglomerate, and is made up of round pebble-shaped portions of a
dark slate colour imbedded in a lighter coloured crystalline matrix,
which on exposed surfaces is weathered away, leaving the pebbles
standing out. They both effervesce with acid, the matrix, however,
more freely than the other portion.®  Another specimen is gomewhat
gimilar, but the dark imbedded portions are platy and angular, look-
ing more like broken fragments of a thin bed, and thongh soft enough
to scratch with the knife, and generally resembling tho dark pebbles
of the first mentioned, will not effervesce with cold acid.

From these and other appearances, it would seem that these dolo-
mitic and calcareous layers are most likely due to a similar process of
alteration and infiltration to that which has acted in thesilicification of
the rest of the beds and, that whenever this process of dolomitisation
was going on in a bed whose composition and structure admitted of it,
and which enclosed thin seams or portions not amcnable to these
changes, the crystallising power of the carbonates has broken these
portions into fragments which have thus got distributed throngh the
mass in such a manner as to form breccias, etc. The want of homo-
geneity of these dolomitic layers is well shown by the streaky structure
brought out on exposed surfaces by weathering.

With a few exceptions, which will be seen by reference to tho map p;, of
and are due to local causes, these lower division beds are found dipping Formation.
at low angles.  The most notable of these exceptions occurs towards
the south end of Contact Ridge, whero they show in the bed of a stream
in an almost vertical position at the foot of a cliff of granitic gneiss.

* Mr. G, C. Hoffmann, who recently made a chemieal examination of sueh a specimen, found
that whilst the nodules or pebbles were distinetly dolomitie, the matrix contained no magnesia.



84 n . GEOLOGICAL SURVEY OF CANADA.

They here consist of brownish red jasperry layers, interleaved with
green chloritic slaty portions, which have a resinous lustre on the bed-

ding plane.

Basal == ote. Patches of a basal conglomerate are occasionally found lying in hol-
lows in the old Avrchean sea-bottom near the northern fringe of the
Animikie formation. The imbedding paste is dark, and whilst contain-
ing some carbonates, does not in general effervesce with acids, whilst
the fragments which are mostly sub-angular, seem to consist in general
of granitic material.

Upper The upper division rocks consist nearly altogether of soft, black

division argillaceous rocks, which, where the bedding planes are numerous, put

on a very shaly appearance. The dark colour seems to be due to the
presence of carbon in some form as on ignition they lose their black-
ness and assume a dark buff tint. The amount of contained carbon,
and consequently their colour varies very much at different places even
in the same bed, at some places being considerable, as at the Hast End
Mine at Silver Mountain, whilst at others the lesser amount present
causes the argillites to assume more of a grey-slate colour. A very com-
mon but a very unequally distributed constitutent is calcic carbonate,
and layers of a purely calcitic and dolomitic nature are developed in
these upper beds in a very similar way to those mentioned as occurring
in the lower division, which is exemplified in the argillites underlying

Bombs. the trap of the R 160 ridge.  The large bombs which have been men-
tioned by other writers as occurring in these beds are frequently found
to effervesce with acid and are probably concretionary. This idea is
borne out by the fact of the concentric arrangement of the pyrites
which is found in them, and which generally shows. when they are
broken across arranged as a'ring parallel to and near the exterior sur-
face. Seen in place, the bedding planssg of the enclosing argillites are
found to bend up around the spherical ones, whilst in the more lenti-
cular, apparently only partially grown examples, very similar effects
are observable. :

girgiclilfiifg. At some places, whilst the argillites retain their general colour and
appearance they are found to be hard from silicification, and sometimes
in thin chips show dark rounded grains surrounded by transparent
crystallised silica. Again, portions of beds which are at one place
typical dark, soft argillites, at other places very nearly approach in
appearance the lower cherty division rocks, as in the instance of the
beds immediately underlying the trap of Silver Bluff which, in their
composition and appearance, resemble much more closely the latter
than the former,* whilst stratigraphically they appear to occupy the

. ®See Appendix Specimen No. 303.
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position of the westward extension of the pure argillitic upper beds
constituting Silver Mountain.

For this reason they have been colored on the map, an intermediate Partiaily
tint between those appropriated to the upper and lower divisions. The ivision benme”
reason for thus correlating them with the Silver Mountain beds, is
found in the fact, that they lie similarly between a trap sheet which is
evidently part of that capping Silver Mountain and tbe top of the
cherty division proper. In the Silver Mountain section at the north-
west corner of location R 83, the top of these cherty beds is marked
by the occurrence of some compact milk-white, red and black jaspery
beds, which are also traceable east, through location R 64, whilst sim-
ilar beds are found underlying these Silver Bluff upper division beds
about the north-east corner of location R 65. A curious rock occurs at
this place immediately under the trap sheet, whose microscopic char-
acters are described in Appendix I. (See specimen No. 302). It
scems to be due to a mingling of some of the trap material amongst
the particles of the sedimentary beds immediately adjacent to it, either
by original injection or subscquent deposition by waters infiltrating
through the trap sheet above, and is somewhat akin to the rocks de-
seribed from R 93 ridge. Sometimes the silicification has been con-
fined to small portions of these upper beds when we get as shown in
the Divide Hill section, the usual soft black argillites with seams and
beds of red jasper throughthem. At the western end of this ridge,
which, extending along the north shore of Whitefish Lale, forms the
divide betwcen the water-sheds of the Pigeon and Whitefish rivers,
this is well shown, lenticules and more continuous bands of red and
white chert occurring between the bedding planes of the more argil-
laceous parts, which bedding planes bend up over the lenticules, pro-
-dueing a gencral waviness of the bedding approaching that exhibited
by the typical lower cherty rocks. I noticed in these jaspery and
cherty seams the curious vertical tubular cavitics which have been
mentioned by previous observers. They have a curious hackly inner
surface, and are filled with iron rust as are also numerous little fis-
sures which run from side to side of these seams.

In fact, the sedimentary beds of this formation, as they appear in Probable
the district under consideration, and also as far as observed along its (s)glgige%fmry
northern fringe, both east and west of this, would seem to have been ™
originally deposited as a series of sands and clays, the former largely
predominating in the bottom, and probably near the edge of the basin
of deposition, and becoming less prominent and extensive away from
this edge, whilst above a certain ill-defined horizon, the clays would
form the great bulk of the deposits, and preponderate more and more
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as we pass away from the edge of the basin. As one would expect
in the clay deposits proper, there would bo occasional beds of sand,
and in the sandy parts, beds of clay, whilst there would also be beds
of sandy clay, and this intermixture would be more frequent as the
fringe of the area of deposition was approached. Subsequent infil-
tration of chemical waters would then produce just such a stato of
things as already described. Tho clay beds-being impervious would
remain unaltered and be now represented by the soft black argillites.
The sandy clays would become partially altered and produce the in-
termediate beds, whilst the sandy beds being quite permeuble, would
offer no resistance to complete alteration into the different varvieties of
cherts described, and when this alteration had gone so far as to quite
obliterate the particles, we should get the jaspery beds.

These sands would seem, so far as a microscopic examination has
gane, to be just such as would be produced by a disintegration of the
older Archean rocks, especially of thosc of the Huronian division of
them, and the varying composition of the sands produced from such a
variety of rocks would, when decomposed by the infiltrating waters,
account for all the various decomposition products observed in their
’miscroscopio sections and otherwise, such as silica, calcite, dolomite,
various decomposition minerals of felspar and hornblende, ete., ox-
ides of iron and so on, and would besides this also account for the
varying extent of the alteration produced at different places, the min-
eral constituents of some of the particles being more readily alterable
than others, and supplying by their decomposition a corresponding
variety of material.

Archean rocks  As shown, the Archean rocks project from the north into the area

of district. . :
covered by the Silver Mountain map. Exposures are not very
frequent over this area, which is largely drift covered, but where
these rocks do show, they present the characteristics of the great divis-
ion of rocks known as Laurentian. This mass may be said, in general
terms, to consist of granitic and gneissic rocks. They have a general
pink appearance, from the great proponderance of pink felspar. Oc-
casionally they carry some hornblendic mineral, which, sometimes
shows as locally developed bands of schist. Both the gneissic and
the granitic variety are at places intersected by a reticulation of veins
of a rock which is composed of quartz and pink felspar, the lutter
largely crystallised and predominant. Thesc veins cut across the foli-
ation of the rock in all directions, sometimes running with it for short.
di-tances, and then crossing to another foliation plane. Where they
cut narrow and identifiablo bands of gnciss thoy appear to have faulted,
them, In one instance, the edges of a hornblendic schistose band, thus



inGaLL. ] LAKE SUPERIOR. 871

apparently faulted, were turncd towards each cther on the different
sides of the fanlting vein. A description of the.microscopic characters
of a specimen from these rocks obtained near Woodside's vein is given
in Appendix I, (Sec specimen No. 277). These Laurentian rocks
having been so well and fully described at various times in the publi-
cations of this Survey, nothing more necd be here said.

As before pointed out, the drift deposits cover all the lower lying Drift deposits.
country, the rock showing only occasionally. As far as such a thing
is possible, the area covered to any extent by these drift deposits hag
been represented on the map, but it is hardly necessary to point out
that in such a scction of country this can be done, only with an ap-
proach to accuracy.

They consist of stiff white clay, sands and gravels. The former
seems to preponderate in the greater part of the area forming the
basis on which rests the soil. The latter are well seen in the banks
of Whitefish River, where exposures frequently fifty to one hundred
feet in height are presented, consisting either altogether of gravel or
more frequently of clay, sand and gravel interstratified, and containing
boulders of granite, gneiss, trap and chert, with occasionally argillite,
whilst at one place, veinstone was noticed to occur. These boulders
are in most places very numerous.

The general surface of the drift deposits in the valleys would seem
to be about 300 feet below the tops of the hills, below which level
again the streams have cut deep valleys with steep sides, often 100
fect high, this surface being also further cut up by steep sided gullies
forming water courses in the spring, but otherwise dry. The depth of
the drift covering represented on the vertical sections uppended to the
map has been assumed from the data furnished by the sections afforded
by these stream valleys.

In passing down the bed of the Whitefish river, and at some other g, o1 o,
places, several ice polished surfaces of rock were met with, on which
the strize were found to have the following directions at the different
places observed:—N.70° W, N. K., N, 80° E, N. 70° E., E. & W.,
N. 60° E.

Silver Mountain Vein.

This vein cute through tho middle of the hill of that name, with 2 §ilverMountain
gencral direction of a little north of east, whilst it dips to the novth- groupof veius.
ward at 80° to 85°. It has caused the formation of two indentations
in the general contour of the hill, the one on the ecast side being com-
paratively slight, whilst on the west side about half a mile of valley
has been denuded out adjacent to the outcropping of* the vein. It is a
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TheSilver  VOrYy strong and persistent fissure, showing at frequent intervals right

Mountain®:!, across the hill for a distance of over a mile, appearing to split up at

continued-  gjther end and become less strong, and also to change its direction, as
shown in the map, where, at its eastern extremity, it is seen to strike
about N.E. after leaving the brow of the hill, whilst at the western end
it would seem to split up into two branches, both of which take a much
morenortherly direction than the general strike of the lode, throughout
the greater part of its length. The change of strike which would result
from the descent from a higher to a lower level, due to the dip of the
vein, would not be nearly sufficient to account for this change of
direction, which is possibly due to the dying out of the fissure at
either end. A theory was at first held locally that there were two
veins at the east end, ard that the portion of the vein striking north-
east was a branch of the main vein, joining it near *the cave,” (see
Plate 1X,, fig. 1), whilst it was believed that the main vein must con-
tinue on its original course down the valley. A careful examination,
however, shows no grounds for such a supposition, and no reasou for
believing that two veins of different periods of origin exist, one being
silver-bearing and the other barren.

Rocks fanlted  The enclosing rock is argillite, surmounted, as usual, by a sheet of

by vemn. columnar basic trap, the faulting of which by the vein is clearly
visible at the east end, and amounts there to eighty feet.
Vein Along its outcrop in the trap sheet, and for some little distance

characteristics. helow it, the vein is large and solid, and from four to six feet thick,
whilst in the argillites below, as one would expect, it does not retain
its width so persistently, the fracturing force having in the looser rock
become distributed ower a wider area, so that at places the vein is
only represented by a number of small indefinite stringers distributed
through a wide area of the rock, whilst a fow feet further on, these
have been found to come together and form a large, solid vein. In
these solid parts, large caves or vugs occur, several of which open
up to the surface on the brow of the hill at the eastern end.

« Gangue” The vein stone consists of calcite, barite and quartz with fluorite, the

minerals different minerals preponderating at different places. The barite seems
to be confined to those parts of the vein which are in contact with the
trap or a little distance below it, whilst caleite and quartz form the pre-
ponderating minerals in the argillites below ; the fluor-spar, although
plentiful in places, generally playing a secondary part. These differ-
ences of gangue give a very different appearance to ore from different
parts of the vein. Thus, around the rich ore at No. 4 pit, and in the
other end of No. 2 level, the vein stuff was very beautiful, consisting
of a crystalline mixture of translucent white and amethystine quartz,
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i . 5 i 5 st i . ig, in The Sil
with green fluorite and a little calcite, whilst in contrast to this, inThe Silver

the developments at the other end of the vein, the silver mineralsgg%muogd}'eins
have been found in a white saccharine gangue consisting mostly o

white barite and calcite, with a little colorless quartz, and occasionally

a little green fluorite. - The vugs are generally lined with large
cleavage masses and crystals of caleite, and in one there were found
well-formed small crystals of that mineral showing the prism, ter-
minated with faces of thc rhombohedron, upon which were super-
imposed small crystals of iron pyrites. The metallic minerals are Metallic
represented by blende, both light and dark-colored, galena und iron
pyrites, with occasionally a little copper pyrites, the silver occurring Silver.
both native and as sulphide or argentite. The latter is the most com-

mon, forming films, sheets and solid nuggets often several ounces in
weight, whilst the former occurs in films, but more often in fern-like

and wire forms.

The enclosing or country rock of this vein shows no very particular Enclosing
features which distinguish it from the other veins already mentioned,
except that the argillite is probably somewhat more carbonaceous in
places. This is notably the case around the developments made on the
eastern face of the hill, and was especially noticeable in the driving of
the adit, when the miners used to come out lookine quite black, which
characteristic, together with its softer nature, serves to distinguish the
argillites in the neighborhood of this vein from that enclosing some
other veins in the district. 1t shows a system: of jointing in places,
at one in two directions—one N. 15° Ii,, dipping 85° E., and the other
N. 85° L., dipping 85° S., the latter direction corresponding to one of the
two prevalent in the rocks of the coast section. The capping trap pre-
sents no features of marked ditference to that already described. The
accompanying illustration (Plate 1X., fig. 1, p- 72 H.) shows the
position of the country rocks on the south or foot wall of the vein and
also illustrates their displacement by it, the lower dotted line represent-
ing the under surface of the trap sheet on the opposite or hanging wall.

The work done on this vein is, mostly represented in Fig. 1, Plate
IX., which shews tho deveclopments made on its eastern end up to Development
the end of July, 1887, but besides this, several test pits, etc., have work.
been sunk on the outcroppings, for a distance of nearly 4,000 feet
beyond No. 3 shaft, the positions and heights of which will be
seen on reference to the accompanying contour map of the Silver
Mountain mining district. These developments on the west end
of the vein have been made chicfly at three points. The pit nearest
to the cast line of R. 56 location is only about 8 feot deep. Passing
westwards, wc¢ comec to a small cross-cul tunnel driven into the
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The Silver  side of the hill through the argillites for a distance of about 25

§£23§‘%‘f" veins feet at which distance it cuts tho vein at about 25 feet below

continued its out-crop. From the end of this tunnel, a small shaft has been
sunk to a depth of about 30 fecet upon the vein. IFurther west again
another similar cross-cut has been driven in through the argillites for
a distance of about eightecn feet to the vein, and about twenty-seven
feet boyond it. It cutsthe vein at a depth of about twelve feet below
its out-crop, which is here just underneath the lower surface of the
sheet of trap capping the argillites. Below the floor of this tunnel a
small pit, about fifteen fect deep, has been sunk on the vein.

The extent’to which the vein has been tested at its eastern end is
best understood by refcrence to Plate IX., fig. 1, which shows the
developments up to tho end of July, 1887, of which nothing further
necd be said beyond pointing out that in putting together the various

ﬁfﬁg{fﬁéﬁ data from which the illustration has been compiled that an error has
crept in and No. 3 shaft should be shown at a distance of 820 feet west
from No. 2 shaft, instead of as therein represented.

Oeurrence of The first ore discovered here was remarkably rich. It was obtained
from No. 4 pit (Plate IX,, fig. 1) and carried a large percentage of
native silver and argentite, accompanied chiefly by dark-colored blende.
The native metal occured in the leafand wire form, whilst the argentite
occured in leaves, sheets, and as nuggets weighing often several ounces,
which latter occurred quite plentifully in some spots. On my visit to
the place shortly after its discovery, [ saw a cigar box full of such
nuggets which had boen taken by the discoverer out of a few cubic feet
of rock obtained in sinking the discovery pit (No. 4), and I feel sure
that several tons of ore could have been obtained from this spot which
would have averaged from $1,000 to $2,000 per ton. This was, of
course, exceptionally rich and, although silver bearing rock has been
found at several other spots in the vein, nono of it has been so rich as
this, nor, up to the present time, do the developments on the cast end
of the property scem to have resulted in the proving of any extensive
bodies of ore. An encouraging fact is found, however, in the presence
of good ore in the vein, running about $127 to the ton* at the west end,
about a mile distant from the first mentioned, and it would scem strange
if, belweon these extreme points, the vein were found barren of any
bodies of payable yield and size. The developments, however, at the
western end of the vein have not yet beon extensive enough to throw
any light on the cxtent of the body of ove therce discovered.

“ Caunter Some good silver ore was also obtained in the two small caunter-

veins. veins shown on the plan on cither side of the main vein, The one on
the south shows in the trap, whilst the drift on that on the northis in
the argillite just below the trap-bed.

*Sec Report of Geological Survey, 1886. Part T: Assays Nos. 48 and 49.



weact. ] LAKE SUPERIOR. 91w

The history of this mine has been as follows :—I[t was discovered in %‘{mﬁ}mr
the fall of 1884 by Mr. Oliver Daunais, before mentioned as the locator group of veins
of the Rabbit Mountain vein and of the chief veins of that district. continued
This gentleman, together with his associates, finding such rich ore as
mentioned, took up locations including the vein for over a mile. The
property was then dealt with in separate halves, known as the Fast History of
and West ends respectively. The former was shortly afterwards
leased to some American capitalists on a twelve months’ option, and
these gentlemen commenced operations in the spring of 1885, and
continued with a considerable force until the end of the same year,
when having, 1t is said, expended about $10.000 in work, their option
having expired, and the results of their work not having come up to
their expectation, they did not feel inclined to give the price asked,
and the mine reverted to the original owners, who then interested with
them the Messrs. Trethewey, who had formerly managed the Silver
Islet Mine.

During the yoar 1886, no work was done, with the exception of a
little occasionally undertaken by the owners, which, however, resulted
in their striking some more silver bearing rock in the upper tunnel on
extending it some little distance beyond the point at which the
American company had left off and wherce the vein had been poor. In
the fall of 1886 a company was organized in Liverpool, Eng., to pur-
chase and work the mine with & share-capital of £100,000, under the
name of the Silver Mountain Mine Company (Limited), which has
carried on operations ever rince. According to the prospectus the
capital was distributed as follows :—

Purchase of property and costs of f Cash, - £30,0C0
floating Co. (paid by vendors).... | Shares @ £1 25,000
£55,000
To be allotted to directors in lieu of remuneration -
for two years, and to other parties for services
rendered in connection with the formation of
the Co.—Shares @ £1 each. .o iiienennvennn. ' 9,000
£64,000
Leaving for Working Capital..... ............... 36,000
Total .ovvo. ceven it £100,000

The west end property was bonded also, but after a little worlk had
been done with very encouraging results, the parties got into litigaricn
ag to who should have contiol, which of course put a stop to any further
work, and it bas remained in that state ever since. Operaticns were
carried on at this point in the winter of 1885-6.
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Crown Point Mine.

The vein hore was discovered shortly after that at Silver Mountain.
It is about three to four feet wide, although as in the case of the other
veins of the district, sometimes split up and rather indefinite, and
represented only by numerous branches through the country rocks.
As far as developed up to the end of 1886, barite and calcite
had been the preponderating minerals in the vein-stuff, which were
accompanied by a little colourless quartz and some grecn and purple
fluorite, in which gangue, in the orey pavts, were to be found blende,
galena and pyrites, the silver being in the form of argentite in leaf
and nugget.

The enclosing country vock is very similar to that at the Silver
Mountain Mine, the argillite being black and soft. The enclosing rocks
are similarly faulted by the vein, but in the opposite direction, and
to a much less extent than at that place, there being here a down-
throw on the south side which only amounts to some sixteen feet. The
capping trap has been deseribed as a tolerably fine-grained, very much
altered diabase by Mr. W. S. Bayley, who made a microscopic study of
a specimen of this rock taken from near the vein. (See Appendix L,
No. 259). '

The workings on the vein have all been prosecuted in the upper
portion of the black argillites, and arc comprised within a depth of 140
feet below the capping trap as shown in the illustration (Plate IX, fig, 2)
which gives the developments made on the vein up to the end of 1886.
These bhave all been made by the original owners, who have not had
capital enough at command to open up the vein to a greater extent,
although the results have certainly been encouraging.

About ten chains N.W, from this place occurs another very
similar but smaller vein which was found cutting the capping trap,
and a small amount of test work done to trace it down into the under-
lying black shales which was, however, stopped before anything very
definite had been proved, owing to the parties who were prosecuting
the work, finding that the vein was not on their own property.

Palisades Tein.

Here a vein has been located and some little work done to test it.
It contains the usunal metallic minerals, which are plentiful in places, in
a gangue of calcite with colourless white and pale amethyst quartz
and a little fluorite occurring in scattered particles and mammillated
layers, the surfaces of some of which have a tendency to assume an
amethyst cotour, the rest of the mass being emerald green. The vein,
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where worked on, is entirely in the soft black argillites and shales FheSilver
below the lower tongue of the trap sheet which caps this hill.  Of this group of veins
trap, Mr. W, S. Bayley says “this is a medium-grained diabase with
the typical diabase structure.”  (See Appendix, specimen No. 338).
The developments to the end of 1887, consisted of a small cross-cut Developments.
tunnel driven southwards into the base of the hill at a depth of about
40 feet below the outcrop of the vein and the base of the trap sheet,
which, at a distance of fifty feet in from its mouth has intersected the
vein, from which point a shaft has been sunk on it said to be fifty feet
deep, and to have shown the enclosing rock to be argillite all the way
down. At the end of the tunnel, the vein consists of numerous
branches and stringers distributed through a thickness of about ten
feet of the argillites.

Scripture's Vein.

This is a two to three feet vein showing in the capping trap bed of
Silver Bluff, and the sedimentary beds below it. It is filled mostly Vein
with crystallised bavite, giving the veinstone a confused interferentChammmms'
platy structure. The vein has a somewhat banded appearance at this
place, owing to the presence of a two to four inch rib of green fluorite
on each wall, and to a banded appearance of the barite filling near the
walls, A little white quartz is also present. Very little metallic
minerals were visible, but as only sixty feet of the vein was exposed in
the cliff, the talus covering up all below, and as no development work
had been done on it, very little is as yet known about it. No appre-
ciable faulting of the rocks has been produced by the fissure.

The enclosing rocks of this vein consist of an upper bed of the usual Enclosing
trap of the district underlaid by a highly siliceous, wavily-bedded, flaggy rocks
rock with marked vertical jointing in two directions. These have
already been described more fully, and their microscopic characters
referred to. (See Appendix I., specimens, Nos. 301, 302 and 303).

Silver Hill.

Two veins have been located at this place and worked upon to a small
extent. The mostsoutherly one presents the feature, at one opening, yein
of two distinct ribs, one made up of barite crystallized in radiating characteristics.
platy forms, whose interstitial, spaces are filled out with crystalline
colourloss quartz, whilst the rest of the vein at this spot consists
for the most part of calcite, in coarsely crystallised masses, accompanied
by a fair amount of, mostly colourless but sometimes amethystine,
* quartz, some barite and a little pale green fluorite. At another open-



The Silver
Mountain!
group of veins
continued.

Vein L
characteristics.

Taclosing
rocks.

941 GEOLOGICAL SURVEY OF CANADA.

ing again, the vein consists almost altogether of calcite, with quartz and
green fluorite and very little barite, The work done on this vein to
the end of 1886, consisted of a few shallow test pits, sunk at intervals
apart, over a distance of 150 yards on the outerop of the vein.

The other vein cuts the hill and is smaller and less definite than the
lasy, averaging about one foot thick as far as exposed, and showing
similar filling to the other, only that the barite is absent The work
done to the end of 1886 was slight, consisting of three small open cuts
driven in on the vein, one above the other, on the west side of the hill.
The enclosing rocks of these veins consist of highly ferruginous cherty
rocks, accompanied at places by compact jasper bands and ferruginous
dolomite beds which, on the hill, are capped by a bed of trap. A
little native silver and argentite has been found in the vein on the
hill.

Stlver Falls Vein.

This is a large vein, and, as far as proved by the present develop-
ments, differs somewhat from the rest of the veins in the district. In
the shaft, at the surface, it showed vein matter over a width of fifteen
feet, but at the time of my visit, October, 1886, the work done had not
been sufficient to demonstrate exactly its dimensions and nature, In
a sample of about ten pounds, obtained by the owners from some
distance down in the shaft, the vein stone consisted of an intimate mix-
ture of compact quartz with some dark material, giving it a general
dark greenish-grey appearance, which was relieved occasionally by
the occurrence of quartz of a pale pink, amethyst, or more often
white colour, with pale pink and cream-coloured dolomitic spar ocea-
sionally. The jointing surfaces. were faced with a dark, probably
plumbaginous coating. At other places, the pink spar constituted the
bulk of the vein, and on the presence of this spar and its resemblance
to similar vein-stone which had accompanied the silver of Silver Islet,
the owners based hopes that similar rich ore might be found in their
vein. In places a good proportion of tinely disseminated iron pyrites
was visible in the above described sample.

The enclosing rock of this vein consists of the jaspery and cherty
rocks of the lower division, which hcre, adjacent to the vein, present
the unusual feature of being much contorted, which is in great contrast
to the usually flat position of the rest of the Animikic formation of the
vicinity. This disturbed condition will be apparent on referring to
the map, from an examination of which it will be seen that the beds
turn down sharply on the hanging wall of the vein, whilst they dip
steeply the opposite way on the-other side, and again reverse their
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dip about seventy paces further down the creek, where they show in The Silver
a little fall of about twenty feet.  This is’ probably a local effect pro- ggﬁ_gtg}nmns
duced by the vein, which has probably faulted the rocks. These rocks ®**™d
here carry at places little interbedded lenticular patches of crystal-
lised vein minerals, which enclose sometimes 2 little iron and copper
pyrites, and all of which are probably due to infiltration into spaces
formed by the folding of the rocks.
To the end of 1886, the work done consisted of a fifty-feet shaft sunk work done.
on the veir, from which, at a depth of about forty-five feet, a cross-cut
fifteen fect in length was driven across it. Besides this, some surface
strippings were made, extending over a distance of aboul fifty yards of
the outcrop of the vein.
R 64 Location.
Several large veins occur on this property, of thicknesses varying ¢,
from three to eight feet, and showing all the characteristics of definite characteristics.
fissures. In their contents, the various forms of quartz preponderate,
which arc accompanied in places by varying proportions of green fluor-
ite, calcite, and occasionally a little barite. At one exposure, the vein
_consists almost entirely of solid vitreous silica, and has a marked,
banded or combed appearance from the “cone in cone structure ” pro-
duced by the different coloured layers (amcthyst, white, translucent,
ete.,) of the quartz being arranged pavallel to the faces of Lthe terminal
pyramid. The fluorite seems to have been mostly deposited between the
irregular surfaces of these layers. The metallic minerals represented by
blende, galena and pyrites occur occasionally, both disseminated, and
the latter also as very thin films coating cleavage planes, jointing, ete.
The enclosing rocks comprise the jaspery, magnetitic and rusty silice-
ous beds of the lower division. (See Appendix 1., Spee. No. 281.)
The work done has been so far confined to the tracing of the veins

Lo ; . Work done.
and to the sinking of shallow test pits on their outerops.

Other Veins.

Several other veins have been located in this district on which a
little test work has been done, viz. : on Liocations £ 79 and R 111, and
on Tehiatan’s vein on Location R 115, These are all in the siliceous
rocks of the lower division. R 79 vein is filled at one place with a
gangue of saccharine quartz and spar, the latter mostly calcite,
whilst at another opening it consists altogether of compact vitreous,
iron-stained quartz resembling the gaugue of the gold veins of the
Huronian areas of this region. It carries a little disseminated pyrites,
galena and blende.
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The R 111 vein is very similar to most of those already desecribed,
carrying a little of the usual metallic minerals in a gangue of calcite,
amethystine and colourless quartz and green fluorite. On this vein the
prospecting work done to the end of 1886 had been inconsiderable,
consisting of several test pits on the outcrop of the vein, tracing it
for a distance of about two hundred feet, and a small thirty feet tunnel
driven into the base of the ridge on which the vein outerops and cross-
cutting the same at a depth of about twenty feet below the surface.

Tchiatan’s vein is large and compact, about three to four feet thick,
on which, besides some surface work in the outeroppings of the vein,
a shaft has been sunk said to be forty feet deep. Judging from the
ore dump at this point, the vein has carried considerable quantities of
blende, which, with a little galena, occurs in a gangue similar to those
already described, but carrying occasionally a little flesh-coloured
barite. The blende is light-coloured, and occurs largely crystallized
in solid ribs and masses.®* An examination of the rock broken shows
that the beds encountered in sinking this shaft somewhat resemble
those already described as occurring at the south end of Contact
Ridge, viz., red jaspery beds separated by dark-green chloritic layers.

Woodside’s Vein.

This example differs from the others within this arca, in that it
occurs in the Archean granitic and gneissic rocks underlying the
Animikie, the northern fringe of which is most probably located in
thisimmediate vicinity, being covered up by the drift which hides every,
thing for some distance to the S. of the Whitefish river, The vein in
its naturc and contents is very similar to the rest, and carries blende-
galena and pyrites distributed through the usual gangue in moderate
profusion.t The pyrites occurs occasionally in peculiar ring-like or
rather more hexagonal arrangements in the calcite, the centres of the
rings ete., consisting also of the latter mineral. Durple fluorite also
occurs in the joint fissures of the enclosing granitic and gneissic rocks.
The work done up to the middle of October, 1886, consisted of some
explorations and pits in the out-crop of the vein over a distance of
about 100 yard-, and of a twenty-five feet shaft, sunk on the hanging
wall, which had just reached the vein at that depth.

WaiterisH Lake GRrouUp.

The chief examples of the vein phenomena of this group which were
visited are described below, together with the special conditions of
their occurrence. They all occur in the district immediately sur-

*See Report of Geological Survey of Canada 1887, Part T, Assay No. 43.—Idem,1886, Assay No. 45.
tIdem, Part T, Assay No. 44.
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rounding this TLiake. They are known as the Sunset Lake, Medicine Enclosing
Bluf, Caldwell’s, Scripture's, Hurlburt's, Geroux's, Laplante’s, Arrow

River Mining Co’s and Whitefish Lake Mining Co’s veins, and all

except the three first mentioned, which are in the upper black argillite
division, oceur in the lower siliceous rocks, and are located within &
distance of about two miles from where these rocks abut on the
Avchean gneissic and granitic rocks to the north,

The veins visited in this area were found to have much the same General
contents as those alveady described, viz, blende, galena and pyrites in characteristios,
a gangue composed of very varying percentages of caleite, and colour- """
less, white or amethystine quartz with green fluorite, barite being only
occasionally present. The metallic minerals are by no means present
at all the places at which these veins have been exposed, being fairly
plentiful at some of the places, whilst at others, the gangue minerals
are almost or entirely free from them.

Up to the end of 1886, no extensive bodies of silver bearing ore
had been found in any of them, and in fact at those places where good
silver had been reported as found, it had been removed so completely
as to render it difficult to find more than traces of the silver minerals
here and there.

The rocks of this area show much the same features as those geologioal
presented by the Silver Mountain district, viz.: a general division of Japares of the
the Animikie rocks into an upper argillaceous and a lower siliceous
division. The latter form the northern fringe of the formation, and
occupy all the lower lands to the north of the range of hills, forming
the divide between Whitefish Lake and Whitefish River, their line of
contact with the Archean rocks to the north, being roughly coincident
with the course of that river. Passing southward. from this, one comes
in the higher levels of the south side of the river valley to the more
argillaceous beds of the upper division, which shew, however, some
tendency in character towards the lower siliceous division, whilst
further south on the other side of the lake tho lower beds are rarvely if
ever seen, and the upper argillaceous beds seem to be more largely
developed and to closely resemble the typical black soft argillites of
this formation.

These beds in the already mentioned range of hills north of, and in the rraps.
others surrounding Whitefish Lake are all capped at about the same level
by the usual columnar trap, whilst at lower levels on the north shore of
the lake there are evidences of the existence of another and inferior
sheet of the same. This inferior sheet shews at the water level along
most of the north shore of this lake, and is noticeable in passing north
along the trails leading from the lake to Laplante’s vein near Little
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Gull Take, and to the Arrow River Mining Co.’s vein on Whitefish River.
The vertical dimensions of the sections obtained in passing over

the formation— these trails were measured with the aneroid on several occasions, and

Laplante’s
Trail.

Another

verhenl gection 01O,
of the form-

ation,

gave the following mean results-—

Trail to Little Gull Lake :—

500 feet e Top of hill
400 to 500 feet............ ...... Upper trap sheet.
260 “ 400 ¢ Exposures of argillaceous beds.
200 ¢ 260 ¢ e e Covered.
0 200 “ ...l ~.....Over lower trap sheet.

In descending the northern face of this hill, these same argillaceous
beds were found to underlie the upper trap, but seem to have thinned
out in this direction, and they measure here only about 50 feet, the
lower siliceous beds occupying all below this until the Archean surface
rises from beneath them to the north. To the west of this hill lies the
one on whose northern and eastern slopes are located the workings on
Giroux's and Hurlburt's veins and the lower surface of the trap sheet
capping it having been measured in the same way, is found to occur at
a height of about 450 feet above the lake with a thickness of about
100 feet, whilstfurther north, the lower surface of the trap capping one
of the Outpost Hills immediately north of Laplante’s vein, was found
to be at an elevation of about 700 feet above Whitefish Lake, and its
upper surface at nearly 800 feet.

In passing over the trail a mile or two west from the last mentioned
from the lake to the Arrow River Mining Co.’s works, the following
vertical section was obtained in a similar manner.

360 feet................ Top of hill
280 to 360 feet....... Upper trap sheet ) shewing in a hill alittle
180 « 280 « ... Argillaceous beds} to the east of trail.
140 “ 180 “ ....... Covered

0 ¢ 140 < ... Over lower trap sheet.

This hill is one of those forming the divide range between the Lake
and Whitefish River, and in descending its northern face a diminish-
hment similar to the above-mentioned, is observed of the thickness of
the upper division beds lying between the capping trap sheet and the
lower siliceous division rocks, the latter constituting all the rock
exposures along the trail from this point, on in a northerly direction
till their contact with the Archean is reached.

In neither of these sections is the lower trap sheet met with in
descending the northern face of the range, as the ground never comes
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down to the level at which its upper surface shews on the Whitefish
Lake side, so that the question as to whether it extends that distance,
and therefore underlies the cherty rocks there exposed, or whether it
thins out in going north, is still unsettled.

The composition of these various rocks has been described in the
foregoing parts of this report, and the features presented by them at
the various points visited, are dealt with later, so that nothing further
need here be said.

Sunset Lake Vein.

This vein at the place where the chief development work has been whitossh I.
done upon it is enclosed in siliceous beds, lying on a sheet of trap which roup of veins
shows in a little cliff to the south of the workings on the north shore
of the little lake, known by the above name. About 100 yards to the
north of this spot, beds of a higher horizon show in a bluff, consisting
of black argillites capped with the usual columnar trap of the district.

The vertical section of the beds here, is therefore, as follows, com-
mencing from the level of Sunset Lake upwards,

130 to 160 feet...... An estimated thickness of columnar trap. Jertioal

section of the
110 “ 130 « ... Black argillites and shale. formation.
30 «“ 110 “ ... Covered.
20 ¢« 30 “ ... Covered (at thirty feet workings on the
' vein in the siliceous beds).
0« 20 « .. Lower sheet of trap.

This brings us to the top of the ridge separating Sunset Lake from
Whitefish Lake, from which point there is a fall of about 280 feet to
the level of the latter lake, in the descent of which by the trail, how-
ever, the rocks below the upper trap are all found to be covered up. Intrusive trap

The lower trap sheet shows considerable evidence of being an intru- sheet.
sion. Tt is darker and more compact than the upper one, especially
towards its upper surface, where it has been in contact with the over-
lying rocks, which, by cooling this part more rapidly than the central
portion, would have produced this compactness, whilst in descending
the little cliff, we find the rock assuming a much coarser and more dis-
tinctly crystalline texture. The extremely smooth upper surface of
this sheet would also seem to point to its being an intrusion amongst
smoothly bedded rocks, as the absence of any grooving or polishing
forbids the supposition that it is, like some of the similar smooth sur-
faces of this district, due to ice-planing.

The work done on the vein has boen very little, consisting of a fiftcen-
feet test-pit and some surface work in the outcrop at various points.
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Medicine Bluff.

Two veins have been tested to a small extent in this vicinity, on
mining locations R 208 and R 119 respectively. The work to the end
of 1886, at the former place, consisted of a small cross-cut, driven
about thirty feet through the argillite into the side of the bluff near
the top to interscet the vein, which here dips at 80° to the north,
from the end of which drift a little pit has been sunk. These develop-
ments have not been prosecuted far enough to prove much about the
vein, Medicine Bluff itself consists of black, soft argillites and shales,
capped by a columnar bed of trap. About half a mile to the east of
the before-mentioned workings, the section presented in the bluff is as
follows :—The contact of the argillites with the trap is found to be
400 feet by aneroid above the water of Whitefish Lake, the trap
having an estimated thickness of from 100 to 150 feet above this point,
whilst below it the argillaccous beds show at intervals for a distance,
vertically, of about 150 feet, everything below this being covered
up by detrital matter fallen from the cliff above. The name Medicine
Bluft is derived from the occurrence in the face of the cliff of a mineral
efflor escence, which is probably alum, stained with hydrated iron oxides
derived from the re-action of the oxidation products of the pyrites on -
the shale in which it occurs. It is said that the Indians gather it for
medicinal purposes, hence the name.

The vein on R 119 location lies about half a mile to the west of the
last-mentioned point, and skirts along the base of a bluff which rises
out of a swamp, and consists of columnar trap for the greater part of
its height of 300 feet, as measured by ancroid. Just at its base, argil-
lites are scen to underlie it, only shewing, however, a thickness of a
few fect above the surface of the swamp. They appear to be mostly
soft, but not so dark in color as the typical black argillite, whilst at
other places there are portions whose coarser grain would relate tirem
more to sandstones, The work done consists of a cross-cut driven in
through the argillites of the hanging wall for a distance of about
twenty feet, when it reached the vein. At this spot, the edges of the
argillites lying in a horizontal position come abruptly up against the
trap forming the cliff, and there is some appearance of this trap being
a dylke running parallel with the vein, and cutting both the before-
mentioned horizontal trap sheet and the underlying argillites; but
further work is required to prove this. It is also difficult to decide,
without working over a much larger area than was possible in visiting
this spot, whether the capping trap here found at the level of the lake
is part of that sheet which in the vicinity rests on the argillites at
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a height of 400 feet above this level, and is faulted down into its Whitefish L.
present position, or whether it is a sheet occurring lower down in the Zgan 5 veins

formation.

Caldwell's Vein.

This vein shows a little to the west of the trail going to Little Gull
Lake from Whitefish Liake, cropping out on the side of the hill whieb
rises to the north of the western end of Whitefish Lake, over which
the trail passes. Where seen, it is enclosed in rather hard, dark argil-
lites, which show a tendency in places to approach in their naturc the
more siliceous lower division beds. The vein shows here about four
feet thick, dips steeply to the south, and passes a little above this
spot upwards into the trap sheet which here caps the argillites and Rocks taulted
forms the top of the hill. The vein is here seen to have faulted the ™ *™
enclosing rocks several feet. Little or no work has been done on it.

Seripture’s Vein.

A vein known by this name occurs some distance further up this
trail, where it is seen to be enclosed in the typical jaspery and wavily
bedded ferruginous cherty rocks of the lower siliceous division, which,
in the neighbourhood of the vein, are plentifully penetrated in all
directions by stringers filled with crystallised quartz, the vein itself
being entirely made up of this mineral of the various colours preva-
lent in the district, and showing a tendency to a cone-like structure.
- The vein is golid, and four feet thick, dipping to the south. The work
done consists of an open cut driven into the side of the hill which it
intersects.

Hurlburt's Vein.

Passing westwards from Seripfure’s, we ascend the steep cast-facing
slope of a hill, showing about 150 feet of the wavily-bedded silico-
ferruginous rocks capped by a sheet of trap about 100 feet in thick-
ness. A little pit about six feet deep has been sunk in the vein where
it outcrops about fifty feet below the trap. About half a mile further
west, on the run of and presumably on the same vein, some little worl
has been done in its outcropping, and it is said that good ore, carrying
native silver, has been obtained at both of these places. None, how-
ever, was to be seen at any of the accessible points, although an assay
of some picked pieces from the first-mentioned developments gave
nearly two ounces to the ton/* showing that the metallic minerals
therein contained carried silver, as none of the silver minerals proper

* See Report of Geologieal Survey of Canada, 1887. Part T Assay No. 38.
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could be detected in the rock, even with the lens. The latter, or most
westerly workings, occur on the north slope of the same hill, and the
enclosing rock of the vein is here a hard, dark silicified argillite, the
edge of the capping trap sheet showing a short distance to the south
at a little higher level than the workings.

Geroux’s Vein.

The workings at this place are apparently upon the extension of
Hulburt’s vein, and are situated on the north face of the same hill,
about half a mile west of the last-mentioned point. At Geroux’s work-
ings, the enclosing rocks belong to the typical cherty and dolomitic
beds of the lower division, between which and the overlying trap sheet
intervenc some ten to fifteen feet of the black, soft argillites which
show in a thirty-feet cliff about one-quarter of a milo south from the
workings.

A curious feature here presented consists in the occurrence amongst
the cherty rocks proper of a light green dolomitic rock, whose colour
is found to be due to the plentiful distribution through it of a pale
green aborescent or fibrous mineral, probably actinolite, which has
most likely been developed in the dolomitic bed by subsequent meta-
morphism.

Below this point, the ground falls away rapidly to the north and
west for a vertical distance of about 200 feet, over which area nothing
but chert and jasper beds are to be seen, which a mile west of this are -
found to abut against the pale pink gneissic rocks of the Archean.

Laplante's Vein.

About a mile and a half north-east from the last mentioned, on the
line of junction between the Animikie and Archean rocks, test shafts
have been sunk on two veins running parallel to each other on either
side of a ridge of the latter, which is flanked on both sides by the
Animikie jaspers and cherts. The shaft on the east vein is about
thirty feet in depth and sunk on aun indefinite vein or lot of branches
and stringers distributed through a dark-green, slickensided, chloritic
material, which may be possibly part of the vein, and having a general
dip towards the north-west, whilst the strike is north-east. In the
thirty-feet shaft on the opposite side of the ridge, a well-defined, solid
four-feet vein is visible, going down about vertically as far as followed.
It has evidently faulted the enclosing rocks, as the one wall consists of
the gneiss, etc., of the above-mentioned ridge, whilst the ferruginous,
jaspery and cherty beds form the opposite or W. wall. Just at the
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top of the shaft, the original contact of these two systems of rocks is Whitefish L
. . . . . : group of veins

well shown, the gneiss being overlaid by a thin sheet of jasper in a continued.

horizontal position, which at places has been denuded off so as to be

no thicker than one’s hand.
Arrow River and Whitefish Lake Mining Companies.

At the place shown upon the Sketch Map, the two above-mentioned
companies have done a small amount of testing, both working on the
same vein. It shows as a solid four-feet vein on the surface at one place,
whilst at another there are eight to ten feet of solid vein stuff, but as
is s0 common in these veins when followed down, it is at places all
split up. Its dip would appear to be to the south, although the devel-
opments have not gone far enough to prove exactly. It outcrops in
an area of the typical lower siliceous beds which show as the surface
rocks for over half a mile south of the vein, being exposed along the
trail leading to this place, and are again seen on the Whitefish River,
about a quarter of a mile to the north of the same spot, where they
come in contact with the Archsan. The enclosing rocks present no
peculiar features, except in the occurrence towards the bottom of the
shaft of a rock having more the color and texture of some of the
argillites of the upper division, but which differs from them in being
much silicified and hard. The bedding planes of the rock were found
to be frequently coated with a black material that rubbed off and
resembled graphite.

A peculiar feature is presented by some of the calcite in the gangue,
which often has quite a pearly lustre and tendency to curvature of
the cleavages, which variety is often stained dark by some material
not determined, but that it is merely calcite is shown by its free etfer-
vescence with acids and by its cleavage angles. Other somewhat marked
features are the occurrence of the quartz in veins intersecting the cal-
cite and orystallized in the freer spots and cavities, and the presence
of dark streaks through the gangue, which, judging from their dark-
greenish-black, lustrous appearance, are probably some cliloritic
decomposition product. The work done consists in the main of two
shafts sunk on the vein, each about thirty feet deep, at a distance
apart of about 900 feet, with some little workings in the outcrop
between them. : '

About half a mile to the south of this point, a couple of shallow pits
have been sunk on a solid five feet vein which is enclosed in the sili~
ceous rocks. As far as can be seen it dips to the north at 65° to 70°.
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(GENERAL CHARACTERISTICS OF THE SILVER VEINS.

In order to complete the study of this subject, it will be here neces-
sary to give a resumé of the characteristics of these veins, and to men-
tion some of the general conclusions ‘which may be based thereon.

A study of the Sketch Map will show that as regards their strilce-
directions, they resolve themselves into three groups: A N.W.
group, & N.E. group and an #. and W. group. The N.W. direction of
strike is most characteristic of the Coast group, the famous Silver Islet
veln being the most striking example of this, whilst all the rest of this
group run parallel with it. The chief example outside of this is the
Beaver Mine.

All the veins of the Rabbit Mountain group, with the already men-
tioned exception of the Beaver, may be classed as N.E., whilst the
Thunder Bay Mine vein also belongs to this series.

The last series do not run in general due east and west, but a little N,
of E. and S. of W. To this series belong nearly all the chief veins of
the Port Arthur group, with the exception just mentioned, and nearly
all the Silver Mountain group.

The dip of these veins is not sufficiently worked out to form any
basis for classification as most of them have not been followed deep
enough to be quite sure of what their real underlay is, and some of
them have changed their direction of dip in depth as at the Shuniah
Mine. In this connection, it may be useful to suggest that when too
little of a vein is visible to decide its direction of dip, the study of
the displacement of the rocks generally produced by these fissures will -
often aid in determining this point, as in nine cases out of ten, the
lowering of the rocks has been on the hanging wall side, whilst the
extent of the displacement may give a rongh idea of the strength of
the fracturing force producing the tissure, and therefore of the extent
and definiteness of the vein,

The physical characteristies of these veins present some features of
interest worthy of notice by those working on them. These, as one
would expect, vary with the nature of the enclosing rocks; in the dif-
ferent varieties of which the fissuring force would have different effects.
Thus, as a general rule, the veins in the trap beds are wide and solid,
the proportion of the wall rock enclosed by the vein filling being com-
paratively slight, whilst in the argillites below, they are apt to be very
irregular, and at times difficult to follow, being at one place large and
solid, and at another all divided up, and represented by numerous
small stringers and branches distributed through a great thickness of
the argillites, these changes often occurring very suddenly in following
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them. This is just what might be expecled of the action of a force
tending to produce a fracture in such rocks, for where the arvgillites
were more compact, the force would act only over a small space, whilst
in the more shaly parts there would be a tendency to give rather than
to fracture, and the force would get distributed, and again, the trap
being a more rigid and compact rock with jointings far apart in it, and
those vertical, one would cxpect a wider fissure with definite walls.
This would also apply, of course to the lower siliceous division where
solid, whilst in the varicties with much bedding structure, the results
would resemble more those produced in the argillites, and this is found
t0 be s0. This would probably account for the great width and solidity
of most of the Coast group of veins which, in a general way, distinguish
them from most of the rest of the veins under study; the former having
been opened upon nearly altogether where they intersect trap dylkes,
or in thejr immediate vicinity, whilst the workings on the latter are
almost altogether in the veins where they cut the argillites.

These irregularities in width have in some cases disheartened opera- Irregularities
tors, and led them to believe that their vein had “ pinched out,” but in structure of
in view of the explanations just tendered it may be usefully pointed
out that such fears will generally prove to be unfounded, and that
where the extent of the accompanying faulting of the enclosing rocks
is considerable, and there is other evidence to believe that the trac-
turing force was such as to produce an extensive and persistent fissure, a
little pluck and energy in following it up will generally take one
through the disturbed parts to where the vein will again be found wide
and solid, and this has been found to be the case already in several
instances. The definiteness of the bounding walls of the veing, it need
hardly be pointed out, also varies with the rock they are in, in a similar
way. Some of them, as at Jarvis lsland, show slickensided walls in Slickensides.
the vein matter itself, and other evidences of movement since filling.
Slickensided surfaces are, however, not very common in the district.

The vein-filling minerals consist in general of quartz, barite, calcite Contents of the
and fluorite constituting the basis of the gangue, in which occur the vomns.
different metallic minerals, viz., blende, galena, pyrites of various spe
cies, and occasionally some sulphurets of copper, whilst the silver in
the orey parts occurs as argentite and in the native state, the former
being the most common. At places, the veins carry a dark green, pro- culeritic and
bably chloritic material which on some surfaces has a bright, waxy i |
lustre, whilst occasionally a soft, greasy, talcose material, probably
Saponite, accompanies the ore, notably at the Beaver Mine, and to a lesser
extentatone or two other places. Carbon in various forms has also been Carbon.
found here and there, whilst in some of the vugs in the veins, which
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have been found near the surface, stiff clay and ochreous material have
sometimes been obtained, along with nuggets of argentite, the former,
however, having evidently been wasbed in from the surface, and has
thus imbedded the silver minerals already existing in the vugs.

SilverTsletvein ' Lhese, then, are the mineral constituents of these veins but the

exooptional- - Gpep Tslet vein forms somewhat of an exception, in that it carried,
besides these, various arsenical and antimonial ores of silver with com-
pounds of nickel and cobalt, and other metallic minerals which have,
so far; not been found in the rest of the veins. Other salient features
were the pink and cream-colored dolomitic spar which o frequently
formed a characteristic and prominent constituent of the gangue of
the rich ore, and the predominance of native silver in the rich parts,
whereas in the rest of the veins, though this form of silver occurs in
considerable quantity at places, yet argentite seems to be the form in
which it is generally found.

Gas and It is interesting to note that both the mineral waters and the

mineral waters. i flammable gas that were met with in opening up the Silver Islet
Mine have also been encountered at other points in the district®* At
the Rabbit Mountain Mine, in one of the lower levels, I saw water run-
ning over the breast of the drift which gave off a faint odor of sul-
phuretted hydrogen, and was depositing a white flocculent material,
whilst both at this place and at the Beaver Mine I was informed that
small quantities of inflammable gas had been met with.

};;T::;o,mn o The general appearance o'f the? filling differs very m.uoh ;?,t different

eangue, % places in the same vein, owing to the frequent variations in the pro-
portions of the different minerals constituting it, and to the various
colors some of them assume. The texture of the vein rock differs also
very much, owing to the differences of crystalline aggregation of the
minerals, varying thus from a compact, vitreous, crystalline or
saccharine to a very coarsely crystalline gangue, whilst at other
places, the vein-stones present more of a brecciated appearance, con-
sisting of angular fragments of the enclosing rock, cemented together
by the gangue minerals, and often with empty spaces between,

The coarser textured vein-stones are generally found, as might be
expected, where the clear space to be filled up has been large, which,
as pointed out, has generally been in the trap, so that the Coast Group
of veins often present this character, as do the others also where they
outcrop in the trap, and it is in these positions that the large crys-
tal-lired cavities and vugs occur. The minerals which mostly affect this

« Inflamable gas also comes up at several points in and around Thunder Bay, causing consider-
able ebullition in the water and kKeeping it open 2ll the winter; On one of these Mr. Murdoch,
C.E., has placed a small tank connected with an inverted funnellanchored on the bottom and it
affords sufficient gas to keep a good sized light burning.—A. R. C. SELWYN..
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connection seem to be the barite and calcite, especially the former, the
frequency of whose occurrence characterizes the gangues of the above-
named group of veins, which thus contrast with the more commonly
finer grained vein stones of the other groups, which consist more gener-
ally of varying amounts of calcite, quartz and fluorite. It need hardly
be pointed out, however, that these distinctions are only based on the
general prevalence of certain constituents and conditions of texture,
etc., and not on any hard and fast lines.

Thl ough these different kinds of gangue are distributed the metallic I}lslgrelbm:gn
minerals in a very irregular manner. Sometimes they are very minerals in’the
plentiful, whilst long strotches of vein are frequent, which are quite
free from them. When they are present, they occur mostly in bunches
and more widely disseminated whilst more rarely they show as streaks
parallel to the vein walls, a mode of occurrence more frequently
affected by the Coast group than by the others.

The distribution of the silver minerals in the veins is similarly very Mode of

. . R . occurrence of
irregular, so that the rich ore generally occurs in detached bodies of silverorein the

very varying dimensions, surrounded by very poor or quite barren o
arcas of the vein; the frequency with which they occur and their
extent when found, constituting, of course, all the dlﬁex ence between
success and failure of the mines.

The details of the characteristics of the differont minerals are as Deseriptions

of the different

follows:—The quartz occurs massive, crystallized, anrd in granular Sinbrals of the-
crystalline form, transparent, white and amethystme in color, the "o
latter being very characteristic of these veins. It sometimes fills the Quarts.
whole vein, and is occasionally seen crystallized in the wedge-shaped
spaces between radiately arranged crystals of barite, and also similarly
a jaspery form was seen to have filled out spaces between calcite crys-
tals. Itis also very frequently the case that thin tilms of colorless
quartz are found in the cleavage planes and minute fissures in the cal-
cite, which filmsdonotshowon the fresh fracture, owing to the similar-
ity of appearance of the two minerals, but stand out on weathered sur-
faces as a regular reticulation from the removal of the surrounding cal-
cite. The smaller vugs are generally lined with pyramidal erystals of
this mjneral. It is more common in the veins where they occur in the
sedimentary beds than where they are in the trap. There is nothing Barite.
particular to note about the barite except that it is generally white,
but sometimes flesh-colored, and occurs sometimes crystalline, but
more often largely crystallized in confusedly interferent platy com-
binations. The calcite occurs both crystalline, crystallized and in caleite.
coarse cleavage masses. Where it occurs freely crystallized, as in
vugs, it most commoniy takes the shape of double-ended scalenohedra,
but sometimes exhibits the prism terminated by faces of the rhombo-
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hedron. Mr. H. P. Brumell, who applied the alcohol flame test to a
large number of specimens of this mineral from this distriet, reports
finding strontium in nearly all.

The fluorite occurs granular, crystalline, crystallized and in mam-
nillated forms, whose surfaces are often made up of faces of the cube.
‘When crystallized, it occurs in well-formed cubic crystals or in groups
of the same. Lts color is most commonly light-green, but it shows
amethyst tints nearly as often, whilst some of the layers of green
fluorite show a tendency to this amecthyst color on their mammillated
surfaces. Occasionally, detached, well-formed ecrystals, occurring in
vugs, are pale yellow ov colorless.

The deseription of the saponite has been given in mentioning its
occurrvence at the Beaver Mine, and the presence of chloritic material
has also already been alluded to. This latter, although not part of the
veinstone proper, is yet of frequent occurrence, and its very dark-
green or almost black, soft varieties have been occasionally mistaken
by prospectors for plumbago, which is covnsidered a favorable indica-
tion in the district. The association of this latter mineral, and the
occurrence of other forms of carbon in connection with these veins,
has already been mentioned at several places, and the favor with
which it is regarded as an indication arises from its close association
with the rich ore of Silver Islet. The anthracite-resembling form
which is occasionally found in the veins, as well as in the enclosing
rocks, would seem in composition to be almost pure carbon, showing,
as it does, no volatile matter on being heated. 1t has been described
as altered bitumen in the “ Geology of Canada,” 1863.

~ An analysis of onc of the mineral waters has already been given in
speaking of Silver Islet, so that no more need be here said regarding
them, except, that if the managers of the mines could be induced to
collect samples, further examinations might give interesting results.
Of the gas we unfortunately know nothing, exeept that it is inflam-
mable. I was never fortunate enough to be present when any was met
with, but explained to some of the managers how it might be collected,
thinking that a preliminary examination of such a sample might be of
use, but my efforts to secure some have so far been in vain.

This completes the description of tho non-metallic contents of the
veins, the characters of the metallic minerals being given below,
dealing with them in the order of their prevalence. The blende comes
first in importance, being the most plentiful. 1t oceurs both crystal-
lised and in cleavage masses, often of considerable extent. It is
sometimes disseminated through the gangue, and often forms solid
ribs, ete., traversing it. 1t frequently_ _occurs, thus along the walls of

(et wrigtel., “S9)



INGALL.] LAKE SUPERIOR. 109 1

the fissures, and as crystalline growths starting out from them into
the veinstone. It shows both lighter and darker coloured varieties,
the former more often as detached disseminated crystals, whilst its
more massive occurrences are generally of a very dark brown colour
or almost black.

The galena does not play such an important part, nor generally tulena.
exist in such considerable masses, but is generally disseminated. [t
also shows sometimes as films, shects and little patches in the
jointings and cleavages of the veinstone, which, from having a dull,
leaden surface and dark color, somewhat resemble similar occurrences
of argentite, from which they can bo readily distingunished, however,
by cutting with the knife, when they break up into littie grains showing
the characteristic bright cleavage surfaces of galena. Both the blende
and this mineral are often found in the vugs and open spaces in the
veing, in beautifully perfect crystals, the latter showing most commonly
in combinations of the cube and rhombic dodecahedron,

The pyrite is found to a lesser extent than the two last mentioned. Pyrite.
It occurs often well erystallised in small cubes coating the crystals of
quartz or calcite, which are found lining vugs and also disseminated
in the gangue and to a less exten: in films and dendritic markings in
the jointings and cleavages of the gangue minerals. It is also found
sometimes in the rocks of the district, especiaily in the trap, but some-
times in the argillites, cherts, ete., and occasionally in considerable
quantity adjacent to some of the veins as at the 8 B vein, on Big Trout
Bay. ' '

Besides these more important metallic minerals, others are found in Other metallie
connexion with them, viz, marcasite and pyrrhotite, which ave, how- ™ nerts
ever, rather rare, whilst copper is represented, especially in the Coast
Group, by chalcopyrite and copper-glance, the latter being often
argentiferous.

So much then for the metallic minerals which form the associates of ecurrens of
the silver minerals proper: the mode of occurrence of the latter wil] the silver
be now described. In the ore bodies, the metallic minerals are
generally present in large quantity, blende generally predominating
largely, although galena sometimes plays a prominent part, and
through these minerals are found distributed the argentite and native
silver. Sometimes these silver minerals are distributed through the
- gangue minerals themselves, the others being hardly represented at
all. The argentite which is the most common is found in nuggets of Arzentite.
various sizes in the vugs bearing the impress of the quartz or calcite
crystals which usually line them, and also in thin films coating the
surfaces of such crystals, and in the joints and cleavages of the gangue
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minerals, whilst it is also occasionally recognisable in the cleavages
of the blende. Where filling in larger cracks, it, of course, occurs in
thicker sheets, whilst at times, when very thinly distributed over
cleavage planes, it assumes dendritic forms. Sometimes these films
are found to merge at places into the native metal as if from a partial
reduction of the sulphide. It is sometimes stated in the district that
itoccurs in the argillites themselves, but in these cases it is always
found to be in thin joints and cracks in them. Thenativesilver occurs
in thin sheets, films and facings in a similar way to the last and also in
wire and fern-like forms, the latter in vugs at times forming a very
beautifully moss-lilke lining to them. In one or two instances these
wires ete., were found seemingly penetrating small crystals of blende,
or as if that mineral had crystallised around them. With the exception
of Silver Islet, this form of silver seems to be more characteristic of the
ore bodies near the surface and to be replaced by argontite in depth,
which would seem to show that it is probably due to the reduction of
that mineral to the metallic state by surface waters.

Besides the dendritic occurrences of argentite, other dendritic films
and stains are common in the cleavages and jointings of the veinstones.
These have often been mistaken by prospectors for argentite, but to
the experienced eye, whilst greatly resembling it, they have yet a dis-
tinguishable difference of colour and lustre. In composition they are
probably oxides of iron or mangauese.

Assays have been made in the laboratory of the Survey, to the
number of about forty-nine, of specially selected specimens, with a view
to get some further knowledge as to whether or no the other metallic
minerals carry the precious metals. These specimens were selected
on account of their holding as large a proportion as was obtainable
of the metallic minerals, and where possible, which was seldom how-
ever, these different metallic minerals were obtained free from admix-
ture with each other.®* A careful record was kept of the mineral
contonts of each one submitted for assay and the study of these in
connection with the results obtained point to the following conclusions,
viz:—that the metallic minerals when free from visible silver com-
pounds, carry none of that metal, or when they do so, its proportion
is very small. The likelihood of their carrying any silver seewms to be
in the order in which they are here named, viz :—blende, galena and
pyrite, only one instance being found in which the latter mineral did so,
where being the only one visibly present in the specimen of veinstone
treated, the assay yielded about half an ounce of silver to the ton.

* See Reports of Geologioal Survey for 1886 and 18 7. Part T.—In nearly all the instances of
specimens submitted for assay they carried enough of the metallic minerals to constitute good
milling ore, had these minerals proved to contain a3 much silver as was credited to them in the

-district.
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All the specimens were also examined for gold at the same time,
but only showed traces of it in a few instances, and in those nearly
always in specimens where the blende preponderated, pyrite being
absent except in one instance, although one might have expected gold
in connection with the pyrite considering its frequent association
with that metal in gold veins proper.

As has been mentioned in connection with Silver Islet and the older
mines, these metallic minerals or rather the galena and blende get
enriched with silver in the ore bodies, and it hag often been asserted
that the very dark-coloured blende which so frequently occurs in this
connection is always rich in silver, but some of the assays made prove
that this is not always so. Of two specimens of such blende each
accompanied by a little gangue, one showed no silver and the other
gave about 337 oz. to the ton. In the latter instance, the attached
gangue carried a little visible argentite, but not enough to account for
80 high a yield.*

In the study of these assay results, no connection was noticeable assays.
between the different kinds of gangue in which the minerals occurred
and the presence of silver. Iurther details of these assays will be
found on referring to the reports of Mr. Hoffmann of the work of
the Chemical Branch of the Survey for 1886 and 1887, and other assay
1eturns of specimens from these veins will also be found scattered
through similar reports in the volumes of the Survey for some years
previous to this.

A much closer and more extensive study than the time at disposal has Relationships
allowed of, would be required to determine ‘the relationships of the of different
various minerals to each other, and whether they all owetheir presence
to the continuous action of one set of forces, or whether they have been yryioriats.
formed at different periods. So far as the study has gone, however,
some suggestive points have been made out. For instance, the presence
of the films of silica deposited in the cleavage planes and minute fls-
sures traversing calcite would seem to prove that quartz must have
been infiltrated after the calcite had been formed, whilst in other cases, Primury and
these minerals are found so related to each other that they would seem quartz &;’t‘}}
to have been formed about the same time, which is probably due to the
existence of quartz of two different ages, one deposited later than the
other. There are some similar evidences of the presence of both pri-
mary and secondary calcite, the latter kind showing in the vugs as
finely formed small transparent crystals, generally scalenohedra, but
sometimes a combination of prism with rhombohedral terminations.

These are there superimposed upon minerals which are otherwise

* See Report of Geological Survey of Canada for 1887. Part T Assays 35 and 36,
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generally found coating the other kinds of calcite whose coarse cleavage
masses and opaque white appearance contrast strongly with the
characters presented by the secondary forms.

The mode of occurrence of the silver minerals, too, would seem to

silverminerals- show that their presence was ducto a later infiltration of silver-bearing

Possible sources

of silver.

waters subsequent to the deposition of the gangue minerals ; oceurring
as they do, deposited in the fissures which traverse these, in the cleav-
age planes of the calcite and coating crystals of silica, ete., and as one
would expect forming larger masses or nuggets in the wider spaces or
vugs in the vein. This deposition seems to be confined to the permeable
minerals and parts of the gangue as might be predicted, and I cannot re-
collect seeing the silver compounds actually in minerals such as quartz
or barite which arc evidently not adapted to this method of enrichment.
It wonld also be in keeping with the facts noticed regarding the other

‘minerals; the compact pyrites not being argentiferous, whilst the pre-

sence.of cleavage planes in blende would allow of its enrichment in
this manner at points where such deposition was going on. Tt is also
noticeable that, so far, no instance has been observed of the secondary
caleite carrying silver in this way. Mr. Courtis records a curious asso-
ciation of minerals which he observed at Silver Islet. He says:—‘“The
breast of the stope showed a coating several inches thick of a spong;
silver in which were imbedded, like plums in a pudding, double-ended
quartz crystals.”*

Many suggestions have been made by various observers as to the
probable source whence these silver minerals have been derived.
Some have thought them to be due to the same volcanic action tc
which are attributable the presence of the traps in the formation, and
that the silver has been brought up by thermal waters accompanying
these intrusions, but, as the fissures intersect and dislocate the trap
sheets and dykes equally with theother rocks, the former must have been
formed and solidified long before the fissures. The fact, however, remains
thatall the ore bodies found so far, occur near or within a reasonable dis-
tance of trap in some form, either in dykes, as in the case of the Coast
group, or in sheets, as with the other groups.  This suggests the ides
that the silver may bederived from them by decomposition of some of
their mineral constituents carrying minute quantities of silver, by waters
infiltrating downwards through all their joints and pores, and that these
waters passing onwards and soaking into the permeable parts and
minerals in the gangue of the veins, have there deposited their silver
contents, the various forms of carbon present in the sedimentary rocks
having had some influence in effecting this precipitation. The presence

*See Transactions American Institute of Mining Engineers, Vol. XV, page 674.
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of the soft talcose and of the various chloritic materials in this connec-
tion would seem to bear out this assumption, as they are just such
decomposition products as would result from this kind of action. The
most favourable conditions for the production of such results then
would be :—1st. Such a combination of mineral and physical characters
of the gangue as would render it easily permeable. 2nd. The presence
of carbon in some form. 3rd. The presence in the adjacent trap of the
silver-bearing constituent, and also of a jointiness and fissuring allowing
of the infiltration of the decomposing waters. In this way we would
expect more effect from the very jointy, columnar and more extensive
sheets than from the more compact and less extensive ones. Thus, it
would be only where all these conditions were combined, which wouid
only be at spbts, that the deposition of the silver minerals could be
expected to take place, a view that goes far to account for the mode of
occurrence of the rich ore in the veins in detached bunches varying
much in size and frequency, and for the total absence of silver in the
intermediate stretches of the veins, ag well as for the curious fact that
the metallic minerals carry no silver remote from the rich parts.

Movements subsequent to the formation of the veins (of which there
is some evidence at places) would also tend to produce favourable con-
ditions by fissuring and rendering the gangue minerals more permeable.
These hypotheses might be held, by those who have the idea that
the trap forms a single flow or sheet at a definite horizon in the forma-
tion, to necessitate the conclusion that the ores would be found only
near the surface, but when we remember that this is not so, and that
the trap sheets exist at various horizons all through these rocks, it
will be seen that no basis for such an assumption exists, and that they
are just as likely to be found in depth as at the surface. The above
hypotheses must, of course, be only taken as suggestive, as there are
yet many gaps in the evidence and points yet open for study, one in
particular as to whether the traps do or do not contain any silver, a
point that can, of course, only be settled by an extensive series of
carefully made assays of these rocks, such as have been made in inves-
tigating similar phenomena at other places.

CONCLUSION.

In concluding this study of “Silver Mining on Lake Superior ” from
the standpoints enumerated in the preface, the results may be summa-
rized as follows :—

Probable
conditions of
deposition of
silver minerals

Part of the area of the Animikie or silver-bearing rocks in Canada Extent of
has been fairly prospected, although not nearly so thoroughly as itii‘é?;xf,i’{;}’gg,

might, and probably would have been, but for certain adverse, economic
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conditions previously mentioned. This search has led to the discovery
of very many veins, some of which have been proved by development

-to contain extensive bodies of very rich silver ores. A great many of

the other veius found have also yielded smaller quantities and speci-
mens of similar ore, whilst in a great many none has been found so far,
In the two latter cases, however, it generally appears on investigation,
that the work done to test the velns has been so slight as to leave the
question of their capabilities as ore-producers still unsettled, which
also applies to many of the mines which were opened during the earlier
periods of the history of the district and are now closed. In these,
although much more was done than mere surface testing, and although
shafts, etc., were sunk, still these underground developments were in
most cases not sufficiently extensive to disprove the existence of ore
bodies of sufficient extent and frequency to pay. .

Amongst the chief results of all this prospecting work have been:
the proving of the widespread occurrence of rich silver ores throughout
the formation, and the existence of very numerous veins, on very many
of which, if properly handled, successful mines, besides those already in
operation will bo opened up.  Of course, many of them may not thus
reward the efforts made to develop them, but this is no more than
occurs in every mining distriet in the world, and we cannot expect the
one under study to prove an exception.

One of the most important lessons taught by past experience is, that
owing to the mode of oceurrence of silver in the veins, they require
more extended underground developments to prove their value than
most other lodes, and that unless this is borne in mind and acted upon
in the future, and unless the developmental works and drifts are kept
well ahead of the stoping out of the ore bodies already found, and the
operating companies provide in the start a sufficient capital to do this, the
failures of the past will berepeated in the future. Regarding the statistics
of the yield of silver from this district further details will be found in
the article on silver by myself in the Report of the Geological and
Natural History Survey of Canada for 1886, Part S, pages 73-5.
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NOTES OF MICROSCOPICAL EXAMINATIONS
or
ROCKS
FROM THR

THUNDER BAY SILVER DISTRICT.

‘By Mr. W. 8. BAYLEY
OF
THE JOHNS HOPKINS UNIVERSITY,
Baltimore, U.S. A.

No. 85.—McKELLAR'S PoiNT ( from near the end). This rock is com- aigroseopical

posed of felspar, quartz, green hornblende and magnetite. The fel- charnetersof
spar is in rudely outlined lath-shaped crystals, and in irregular graing formation.
between the other constituents. It is very much altered, and as a
result of this alteration, isfilled with inclusions of red iron compounds.
These are scattered throughout the material of the crystals and grains,
but are most abundant around their exterior portions. Kaolin and
chlorite are the remaining products of its alteration. The quartz oc-
curs in irregular areas;and in club-shaped masses, intergrown with
portions of the red felspar. The green hornblende is only sparingly
present. It is found in little plates and shreds, and in allotriomorphic
grains between the other components. It has undergone chloritiza-
tion, resulting in the breaking up of the grains into small particles and
fibres which are irregularly intermingled with the felspar and quartz,
Magnetite is closely associated with the chlorite derived from the
hornblende. It is also occasionally present in little grains in the
felspar. In the latter case it is sometimes surrounded by rims of
brown biotite. Apatite and sphene (?) also occur in small quantity.

From the examination of this single specimen it would seem neces-
sary to regard the rock [as closely allied to those of Irving’s augite-
syenites,* which are like the contact rocks on Pigeon Point,{ at the
junction of olivine-gabbro and an acid eruptive.

¢ Copper-Bearing Rocks, p. 112-125, Pt. XIV.
t Amer. Jour. Sci., Jan, 1889.
9%



116 B ONTARIO.

Mioroscopical ~ NO 118.—Jarvis Isuann (from Northof Shaft). in number 113 the
characters of original structure of the rock is still preserved. Very much altered

formation™ lath-shaped crystals of plagioclase lie in a mass of red felspathic
substance and secondary quartz. 'The quartz is either in little club-
shaped masses filling the angular cavities between the large plagioclase
crystals, or is in micropegmatitic intergrowths with the red felspathic
substance. Wedge-shaped aggregates of chlorite, brown mica and green
horn-blende, in the midst of which are often to be detected little areas
of augite, leave no doubt that the latter mineral was once an important
constituent. Apatite, magnetite, pyrite and a few plates of hematite
are the remaining components.

The rock is evidently a much decomposed diabase. its characteris-
tics are very similar to tho<e of diabases which have suffered alteration
as a consequence of their penetration by solutions emanating from
masses of acid eruptive rocks.

No. 128.—Jarvis IsLaND (from North Side of Shaft). Number 128
appears to be a rock whose characteristics are intermediate betwezen
those of No. 85 and No. 113. The outlines of the felspars can be
detected only in rare cases. The quartz is present in those forms
usually resulting from a secondary origin. Green hornblende is more
abundant than in either one of the two rocks described above and is
not infrequently possessed of its own crystallographic outlines. Only
the minutest traces of augite can be discovered. Magnetite is more
abundant than in the first two rocks, and is usually in rod like forms.
A little apatite, leucoxene and secondary brown mica are also present,

The nature of the rock is probably the same as that of Nos. 85 and
113, i. e., it is was originally a diabase, which has been altered in the
same way as has the gabbro in Pigeon Point, at its contact with an
acid eruptive rocls.

No. 127.—Jarvis IsLAND (altered argillite). This rock is quite
different from either one of the others described. It is probably an
altered slate or argillite. The least altered portion of the section
examined consists of quartz, felspar and chlorite, with a few other
subordinate substances. TIts structure is that of a typical phyllite.

In the more altered portion, the felspar is bounded by traces of
crystal outlines. It is red through the inclusion of little plates of
hematite, and can occasionally be detected with twinning lamelle.
The green mineral corresponding to the chlorite in the least altered
portions, is here grouped into little sheaves of fibres, which, between
crossed micols, give bright polarization colors. It has been changed
into a micaceoussubstance with many of the properties of green biotite,

In its original state the rock was probably a slate, which under the
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influence of some evuptive mass (probably of the composition of No. Microscopical

85 or 113) has recrystallized, with the addition of felspathic substance {23,‘,‘1‘;&23@‘“

derived from the eruptive which produced the recrystallization. continued.

Or mrE FornowiNe THIRTEEN SPECIMENS, THE SLIDES WERE RECEIVED
rFroy Mr. K. D. TngaLL.

You will notice the threc traps (Nos. 259, 301 and 338) are, as you
intimated in your note, very similar, and are probably parts of the

me great flow. They differ merely in state of preservation.

The granite (No. 277) possesses peculiarities which distinguish it
from ordinary intrusive granite. The pressure phenomena show that
it has undergone considerable change since it was first produced.
It would be supposed that as a consequence of this pressure, schistosity
would have been induced. The specimen sent me is too small to dis-
tinguish this structure, if it does exist. The question whether the
rock is metamorphic or intrusive will have to be left for you to decide.
Axs a result of the microscopical examination, it would be most natural
to suppose that the rock (whatever it may have been originally), was
subjected to pressure after the present minerals had been formed, other-
wise the structures observed would be impossible to explain, Whether
the same causes first produced the rock and then by further action
produced in it these pressure effects, is difficult to determine. While
the question as to the origin of this rock is not positively decided, it
would, I think, be safe to say that it is probably of metamorphic
origin.

Nos. 259, 301 and 338 ave all typical traps, e. i. are diabases, more or
less altered. Of these, No. 338 is the least changed.

No. 338. Panmsapes.—This is a medium-grained diabase, with the
typical diabase structure. It consists of lath-shaped crystals of twinned
plagioclase in a ground mass composed almost entirely of augite. The
plagioclage is fresh in part, when it is almost glassy in appearance,
and possesses very well defined twinning lamelle. The angles of
extinction measured against the line of union between contiguous
lamellee indicate that the predominating variety is labradorite,

Most of the plagioclase, however, has undergone alteration, and has
thus given rise to secondary products, the most important of which
are calcite and chlorite. The former occurs in very small quantity,
and is found in little irregularly shaped grains near the periphery of
the felspar crystals. The chlorite penetrates the plagioclase substance
in little veins, and is also found around its edges.
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The angite is of a very light wine color. It fills in the interstices
betwceen the felspar. When fresh, its cleavage is very perfect, the section
seemingly being made up of little square blocks of augite. In most
cases, this mineral has undergone considerable change. Chlorite and a
yellowish green aggregate of an earthy substance have taken its place.

In one or two instances, a yellowish substance, consisting of an

aggregate of little fibres, looks very much like serpentine, which has
been stained yellow by iron salts. [t fnay be due to the alteration of
an original olivine constituent. Magnetite in grains, apatite in long,
slender ncedles, and a little leucoxene, occur as accessory minevals.

No. 301. SinveR Brurr, R.61 (Trap from siz inches above contact),
is not quite as fresh as 338, nor quite as much altered as 259.

Little cores of augite can be detected in the abundant chlorite which
makes up the greater part of fhe slide. 'The magnetite, instead of
existing in little irregular grains scattered among the other constitu-
ents, occurs in skeleton crystals, as is frequently the case in basalts.™

No. 259. Crown Pornr (Lrap from above tunnel) is a tolerably fine-
grained, much altered diabase, in which the original structure can
still be very readily discerned.

The felspar occurs in lath-shaped crystals, with very ill-defined
outlines. These crystals often contain so many inclusions of various
kinds, and are frequently so much altered, that they are in some cases
almost opaque. Chblorite, mica and calcite are the predominating pro-
duets of alteration. 'Where it could be measured, the angle of extine-
tion in this felspar was very small, thus indicating oligoclase, as the
principal felspathic constituent.

The augite, which originally filled in the spaces between the felbpzu
crystals has almost entirely disappeared, and in its place there is found
a yellow mixture of chloritc and another mineral of a finely fibrous
structure. The pleochroism of the chlorite is searcely perceptible, and
the polarization-colors between crossed nicols are extremely weak.
Rutile and leucoxcune uscually accompany these secondary products
as inclusiong, and a very small amount of secondary brown pleochroic
biotite is not uncommon around the edges and in the interior of the
aggregates.

Large crystals of very light green apatite and considerable magnetite
are scattered throughout the rock, thelatter being often surrounded by
a rim of biotite. The similarity between these three slides is so great
that they may well (as far as the microscopic examination goes) be
considered as sections of vocks which originally formed part of the
same ‘‘ flow.” '

*Rosenbusch: Mikroskopische Physiographie I, 1885. stuttgart. Taf. IIL., Fig. 2.
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No. 277. WooDbsIiDE’s (Granite) at first sight appears to be a typical
granitite, very much like the Huronian granite of the Wisconsin
Survey. A closer examination, however, shows it to possess character-
isties which serve to distinguish it from most of the granites heretofore
described as existing in this neighborhood. Almostthe only constituents
are quartz, orthoclase, plagioclase and chlorite.

The quartz is clouded with inclusions of red and green earthy
substances, little folia of chloritc and hematite, and is particularly
rich in liquid inclusions containing movable bubbles.

The orthoclase is clouded in consequence of its alteratioh. The
principal product of this alteration is kaolin, though frequently scales
of chlorite are quite abundant. By far the greater proportion of the
felspar is triclinic. This triclinic felspar seems to be of three distines
kinds :—1. Microcline, with its twinning lamelke, crossing at angles
of 90°. This is very fresh and glassy, and contains almost no inclu-
sions. 2. A plagioclase, with tolerably broad twinning lamellze.  This
has suffered alteration to a considerable extent. Ifor reasons which
will be mentioned hereafter, its extinction could not be measured. 3.
Another plagioclase, with broad twinning lamell®, the extinctions of
which it was impossible to measure, in consequence of the great amount
of change which it has undergone. The twin structurc in many cases
could only be detected after very careful search.

The chlorite is evidently the product of the alteration of biotite. it
possesses all the characteristics of' chlorite which has been thus devel-
oped. The original structure of the mica is preserved, and in not afew
cases, traces of the biotite can still be detected.

The most interesting point in relation to this rock is its structure.
All the constituents look as if they had been crushed. Their contours
are not as regular as in the case of most granites. On the other hand,
pieces of one mineral seem to have been shoved into the others. The
chlorite occurs in very thin plates between the felspar and quartz, us
if it had been squeezed by great pressure. a

The most undoubted evidence of pressure, however, is the existence
in the plagioclase of a very well marked cleavage, in most instances as
well marked as in the case of calcite. In one piece of microcline,
while the centre wuas to all appearances compact, the edges possessed
very sharp cleavage lincs, cutting each other at angles of 82°-83°
In addition to this, almost all the twinning lamellee are bowed and
twisted, just as in the case of the plagioclase in the gabbro of Penig.*
For this reason, as mentioned above, exact determinations of the plagio-
clase werc impossible. In addition to the original twinning, a secondary
twinning was often observed, as a consequence of the action of pressure.

* Lehmann : Entstehung der altkrystallinischen Schiefergesteine, ete. Taf. C., Figs. 1 and 4.
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Microscopic No. 281. R. 64. Liocarion (Chert).—This rock is composed in greater

?gcalg%tferssuggr part of what were originally round and irregular pieces of felspar, in «

fornation— ground mass of quartz. Tho felspar has for the most part been entirely
replaced by its various decomposition products, viz., calcite, chlorite
and hydrated iron oxides. Thatportion which has not undergone this
alteration has been completely replaced by silica, so that round, cloudy
areas of silica (principally in the form of chalcedony) now appear
where originally felspar existed. These pseudomorphs are usually
marked by a rim of green or red color, probably due to chlorite and
iron oxide, which separated out either previous to or coincident with
the silicification process. Immediately outside of these rims there is
deposition of chalcedony, which forms a feathery periphery extending
from all sides into the interstices between large quartz grains, which
in turn form a mosaic in the centre of the spaces between the original
grains of felspar.

Secattered through the slide, both in the larger grains and also in the
interstices between these, are little cloudy, almost opaque, areas, which
under crossed nicols, resolve themselves into calcite. The centres of
these little areas are dark and structureless, while the outer portions
are composed of the perfectly crystallized mineral. This calcite has
every appearance of having been enlarged, after it had once been
formed, by the addition of new material around the opaque portions
in a manner analogous to the enlargements of quartz grains, so dis-
tinctly shown by Profs. Irving and Van Hise, of the United States
Geological Survey.

The present condition of the rock seems to be due to a very thorough
process of silicification.

No. 303. SiLver Brurr, (R. 61)—(About jifty feet below contact.) Is of
the same general nature as the above. In this, however, the calcite
occurs with chlorite and other alteration products of felspar to form
complete pseudomorphs of this mineral. Round and angular grains
consist now of chlorife and crystallized calcite, mixed with magnetite
(which is usunally found around the edges of the grain), and a brown -
earthy substance. The outlines of the original grains are well pre-
served by the rim of magnetite, but their material has entirely disap-
peared. From the large amount of magnetite and other iron minerals
present in the slide it may be doubted whether the original grains were
not augite or some other iron-bearing mineral.

A few grains are composed entirely of silica, as in the case of section
281. _

The interstitial silica in this slide differs from that in 281 in that it
18 present only inthe form of a mosaic of quartz grains.
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No.302. SiLver Brurr, (R. 61)—(Top of beds close under trap sheet.)— Microscopio
. . . i characters of
This rock is very remarkable. If it was ever a chert, it has undergone rocks of sitver

such deep-seated alterations thut every vestige of its original nature formation—
has entirely disappeared.

Under the microscope, it is seen to consist of a granular mass of a
pale yellow mineral, highly refractive, weakly pleochroic and possess-
ing between crossed nicols bright polarization colors. This mineral,
probably epidote, is intermingled with long fibres of a very light
colored hornblende, pleochroic in yellow and light green tints, which,
together with a little chlorite and a few quartz grains, constitute the
entire rock. It seems probable that the overlying trap may in some
way have given rise to this very peculiar rock.

A chemic:l analysis would probably reveal interesting results.

No. 317. R. 93 Ripge—(Middle bed of ridge.)—Like the last rock
described, this appears to be a much altered chert. So very much
altered is it that a description of its microscopical characteristics is
almost impossible.

Little pebbles of various kinds are included in a ground-mass of
quartz grains and a black earthy material, with some magnetite. Scat-
tered through this ground mass are numerous necdles of a greenish
hornblende, which in someinstances are so aggregated as to form little
aveas, which at first glanceseem to have the form of a grain which they
have replaced. Upon closer examination they are seen to be mervely
accumulations of fibres.

In some portions of the slide, little lath-shaped crystals of plagioclase
and acicular crystals of hornblende occurin a ground-mass of hematite.
In these portions the structure is very similar to that so common in
diabases.

No. 318. R. 93 Ripae— (Bottom bed of ridge.)—Of this rock very little
can be learned from the section. It is so badly stained with ochrcous
material as to be for the most part opaque.. Occasionally a little grain
of a highly refractive mineral can be detected. This is usually fibrous,
and sometimes possesses an extinction angle very near that of augite.
Grains of epidote can also be detected.

No. 319. R. 93 Rinae—(Top bed of ridge.)—This section also is so
clouded with magnetite as to render its microscopical examination
almost worthless. Bands of black earthy material, containing a large
quantity of magnetite, alternate with bands of brightly polarising
material in fibrous forms, which under a high power are resolved into
grains of epidote and fibres of hornblende.

A little hematite and some chlorite complete the list of minerals
which can be determined in the section.
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The several bands are arranged in such 2 manner as to suggest the
flowage structure of felsites, rhyolites and obsidians.

No. 320. R, 93 Ripee—(Upper beds of ridge.)—Is another very
peculiav and interesting rock. It consists of alternate bands of small
crystals of augite,perfectly fresh and unmixed with any other materials,
and other bands containing considerable uralitized augite, mixed with
plates and needles of a light green hornblende, with many of the char-
acteristics of actinolite. Fine fissures extend into the rock in a
direction approximately parallel to the bands. On both sides of these
cracks the minerals are stained with a brownish-red ochreous material.

I know of no rock just like this described in any of the journals. It
seems to me very much like an aggregation of augite crystals in
diabase, similar to the well known *“ Olivin-Knollen " of basalts.

No. 323. R. 93 Ripee—(Trap sheet.)—Is a well defined, fine-grained,
altered diabase, very similar to many others described in Mr. Lawson's
Report, and like No. 259 described for you some time ago. A great
deal of the augite is still fresh and of a pale wine color. That which is
no longer fresh is changed into a yellowish brown earthy substance.
A little uralite and chlorite occur on the borders of some of the augite
erystals, but in most cases both of these minerals are so colored by the
ochreous material that their detection is not easy.

No. 325. R. 93 Ripee—(Overlying cherty beds.)—Is not very different
from 303, except in the alteration of the rounded grains. In many
cases, these counsist of a very dark reddish-brown micaceous substance,
mingled with a green mineral (probably of the serpentine group) and
reddish-brown iron hydroxide. In some of the lighter colored grains,
the remains of a colorless augite can readily be detected.

In other cases, the entire substance of the original grain has given
place to silica in the form of a fine mosaic of quartz. In these, the
outline of the original grain has been rendered permanent by a line of
little plates of brown mica.

As in 303, the interstitial substance is quartz. Around the edges of
the separate grains, crystals of quartz extend out on "all sides, like
the lining of a vein. Where the space between the fragmental
grains was small, the two rows of quartz crystals mutually interfere
and completely fill the spaces; where the intervening space was large,
that portion in its centre between the rows of crystals is filled by a
mosaic of the same mineral. Cracks which extend through the rock
contain iron oxides or hydroxides.
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LITERATURE.

The following list includes all those works dealing with the subject
of silver mining on Lake Superior, or embracing references to it,
of which I have become cognisant since the commencement of the
investigation.

The reference letters appended to some of them are those which
have been used throughout the report to indicate the source from
which each quoted item of information was derived.

Trans. Am. Ins. of Mining Engineers, Volume ii, p. 89—W. M. Courtis. (4)

Idewm. “ v, < 473— Idem. (B)
Idem. “ viii, “ 229-~Thos. Macfarlane. (0)
1dem. “ xv, “ 671—W. M. Courtis. (@)
Eng. and Min. Journal of New York, “  =xxiii, —W. McDermott.
Idem. “  xxvi, —W. M. Courtis.
Idem. ¢ xxxii, “ 251—F. A. Lowe. (E)
Idem. fo xxxiv, ¢ 321— Idem, (D)
Pamphlet on “Mining on the North
shore of Lake Superior,” 1874....... «eeeveve voss..... Peter McKellar. (w)
Geol. and Nat. Hist. Survey of Can-
ada, Report of Progress. .coeee ... 1866-69, page 313—R. Bell. (")
Idem. 1872-73, “ 108— ‘Idem. (r)
Various assay returns included in yearly
Idem. reports of Chemical Branch.

Can. Naturalist, 2nd Series (Paper on
“ Geology and Silver Ore of Wood’s
Location, Lake Superior”=Silver

Islet) .eeonana teesisiisiiaanenees Volume iv, p. 37—Thos. Macfarlane.
Idem (Paper on Mineral Region of
SUPBTiOr) cesvss vreses sovany oes “ vii, “ 49—R. Bell.

Quar. Journal London Geol. Society
(Paper on “The Geology of the
Thunder Bay and Shebandowan
Mining Districts of the North Shore
of Lake Superior”)..eeevesuseass “ xxix, “ 16—H. A. Nicholson.
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MiLLiNg oF SIiLVER ORES AT THE SILVER ISLET MINE.

The following figures are based upon official data of the Silver Islet
Mining Co., regarding the working of their mill during a period extend-
ing from May 6th, 1875, to October 31st, 1876.

Tons of rock Milled....vuiueiveruiiiieenvarins snenonnens 24,446
Result...... 1-853 % “Concentrates”. ... coveee . -evans 453%
98:147 % “Tailings”..vverrvvneen cinvnannn 23,993
1009000 % vevvrs cennon canannnnsienennnons. 24,446

Average yield of bar Silver (999 fine) per ton of rock milled. . 8-33 ozs.
Average loss in “Tailings ”” per ton of rock milled...... 1-583 “
Original Silver contents of mill rock per ton......svuuv ... 9.86 “
Average Silver contents of “ Concentrates” per ton (200 lbs) 449-42 ozs.
Cost of working ; calculated to the ton of rock milled :—

Transport; Islet to Milloe.scviiiians vieiveavenans $0.50

Stamping #nd Concentrating.......ceeeveeseans 1.97

Freight and Insurance on “ Concentrates” to
Wyandotte and expressage on bar Silver to

New YorKeeee veeetsiniiiniverennssnnnssnss 0.35
Smelting and Charges; Wyandotte.eceee vevenann. 2.08
Total cost per ton of rock ..... e i e $4.90

* ““This was the ‘dry weight;’ although the Assay for moisture wasso imperfectly done
about 4 p. c. of the Silver was lost.” .



MINES AND MINING ON LAKE SUPERIOR.
PART H. ANNUAL REPORT, 1887.

By ELFRIC DREW INGALL, M.E,

Associale of the Roval School of Mines, Mining Geologist lo the Geological
Survey of Canada.

SUPPLEMENTARY REPORT
TO
PART I.—B. SILVER MINING.

Since the completion of the report on Silver Mining, above men- Recent

! t
tioned, work has continued to be actively prosecuted in the Thunder Mrundor Bay

Bay d1st110t Information respecting this work has been receivedpirer Mining
from time to time, and is given below. Details on the progress of de-
velopment in this district up to the end of August, 1887, will be found

in Part S, Annual Report for 1887,

The chief points of activity S.W. from Port Arthur have been at the
Beaver, Badger and Rabbit Mountain Mines, and further W. at the
Fast and West End Mines of Silver Mountain, the former being also
known as the Shuniah Weachu Mine. ,

Besides the mines mentioned, however, many others have been oper-
ated on a smaller scale, with the object of proving various veins.
Prospecting for new viens has also been actively carried on, chiefly in
the western districts axound Whitefish Lake.

Rabbit Mountain Mine.

The working of this mine was continued with more or less vigour
during the year 1887, but operations were suspended on the 16th of
December in that year. ]

From information received from Mr. Michael Lynch, who was
underground captain at the mine, it appears that the measurements of
the workings at the time of cessation were as follows: No. 3 level
E. from No. 2 shaft, 160 feet; No. 3 level W. from the same, 85 feet;
No. 4 lovel E. from No. 2 shaft, 85 feet, and W. from the same, 30 feet.
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No. 2 shaft has been sunk to a depth of 355 feet from surface. The
other workings had remained as shewn in the illustration (see plate
VIL, fig. 2.)

According to reports received from time to time, rich ore seems to
have been obtained in sinking No. 2 shaft, for, besides that mentioned
on p. 70 H. as having been observed at the 2nd level, it is asserted that
for the last 100 feet of the shaft rich ore was continually met with. It
has not been ascertained why work was suspended at this mine, which
is still idle.

Porcupine Mine.

The necessary financial arrangements not having been made for the
commencement of the worlk on a large scale at this mine, there is little
to add to the description given in the body of the report, except to re-
cord the discovery of another vein in the vicinity of the original one,
about 400 feet S. of and running parallel with it. .Sufficient work has
not been done on this vein to ascertain its dip, but it is considered by
the owners to be to the N.W., as they find the trap to be lower on that
side from the faulting effect of the fissure.

Beaver Mine.

Since the last visit made to this mine in the fall of 1886, during the
prosecution of the field work for the main part of this report, a large
body of rich ore was discovered, particulars of which are given in the
Report on Mining and Mineral Statistics for 1887, PartS of the volume
for that year and by many others, notably by Dr. Lawson of the
staff of the survey who, in a letter addressed to the Director, describes
it as follows :(—

“T was in the mine last October, and was at that time not favorably
impressed with the lead, and went last Saturday prepared to meet with
the same experience, but this time I was very agreeably surprised.
They are working the mine by adits run in from the face of a steep
hill and by shafts from the top of the hill. The lead when obscrved
by me last fall was very lean and unprofitable, and did not show any
signs of becoming richer till some time in March, and the management
of the mine were 80 discouraged that they were on the point of giving
it up and abandoning the enterprise. They persevered, however, and
in March or April the lead suddenly expanded from a mere stringer or
series of stringers to a wide and exceedingly rich vein of magnificent
ore. I was afforded a good opportunity for close inspection for over a
whole day. There are many hundreds (I may safely say more than a
thousand) tons in actual sight of rich ore which will yield 100, 200, 500
up to 800 and 1000 ounces to the ton,
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“T am sure that the owners of the mine have struck a bonanza, and Recent

. . . devel t
am very glad indeed, thal their enterprise has been rewarded. What Ti‘{;enﬁg?%?as?

the limits of the body of rich ore are I am unable to say, as there is no Dy "¢
engineer on the property to give data for an estimate, and no very re-
cent survey of the mine showing the relation in space of the different
parts of the drifts and shafts. If you desire it I could make a survey
of the mine and give you more detailed information. At its best the
vein runs from three or four to five or six feet in width. The gangue
is soft, being mostly calcite with some fluor spar and colorless or ame-
thystine quartz, and through it all there is a soft, greasy material, said
to be a silicate of magnesia, and called saponite by the people of the
mine. This saponite appears to be a later infiltration but is often rich
in argentite. Besides argentite there are native silver, sphalerite and
galena. Isend you by this mail a few specimens of the high grade
ore. The specimens are not exceptional ones. * * * *
“The mine may, on further exploitation of greater depths, prove even
more valuable and become one of the remarkable finds in the history
of mining. It will, I have no doubt, greatly encourage other mining
enterprises in the district,
“ (Signed) A. C. Liawson.
“ Port Arthur, June 6th, 1887.”

The management have kindly furnished details of the exient' of the
workings completed since the compilation of the plan of the mine
given in the report (see Plate VIII.) which can be corrected to March
10th, 1889, by making the below given additions.

No. 2 shaft; total depth from surface 385 feet. No. 1 level, below
the adit, extends E. and W. from No. 2 shaft at a depth of 220 feet
from surface measures, 550 feet W. and 200 feet . No. 2 level below
adit, at a depth of 320 feet from surface, extends 380 feet W. and 150
feet L.

No. 1 winze is sunk below the adit at a point 185 feet W. of No. 2
shaft, and had attained a depth of 280 feet connecting thus with the
Jower drifts. No. 2 winze connects the two above mentioned lower
levels at a point 100 feet W. of No. 1 winze. No. 3 winze started be-
low the No. 1 level below the adit at a point a 175 feet I. from No. 2
shaft, and had attained a depth of 50 fect. No. 4 winze, sinking below
the same level at a point 460 feet W. from No. 2 shaft, had reached a
depth of 60 feet. This, together with three cross-cuts made at points
along No. 1 level below the adit, viz., at 300 and 370 feet W., at 40 feet
L. of No. 2 shaft, completes the description of the exploratory work
done to that date.
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With regard to the ground stoped away, it would seem that, begin-
ning at a point about 15 feet W. of No. 2 shafl to a point 300 feet W.
of the same, the vein has been ncarly completely removed above the
adit level to within about 10 or 15 feet of the line of junction of the
trap and argillite.

Badger Mine.

This mine was started since the completion of the report, and
has attained considerable prominence, its development having been
attended with very satisfactory results. A reference to the ““sketch
map ” accompanying the report will shew the position of this mine and
the strilke or run of the vein which is said to dip S.J%.

The work done to the 1st of January, 1889, is shewn on the accom-
panying section (plate X)), which was kindly furnished by Mr. Chas.
Brent, assayer at the mine. It also illustrates the relationships of the
enclosing rocks, and shows that the geological conditions are similar
to those of the other mines in the district, while the details regarding
the nature of the vein, noticed by Mr. Coste (sce vol. 1887, p. 94 5.),
show it also to correspond with the other veins.

The official and other reports since received regarding the production
of ore from this mine show a very large yield for the time it has been
in operation.

Jarvis Island Mine.

This mine is at present idle, operations having been suspended in
October, 1888, The following dimensions of the workings at this time
are taken from a section of the mine kindly furnished by Mr. Arthur
MeceEwan, formerly the superintendent:

Main shaft, 270 feet from surface. No. 1, level driven S, 230 feet,
ditto N. 20 feet, with a small amount of stoping done above the end.
The intermediate level between Nos. 1 and 2 extends N. of the shaft 50
feet, with a small amount of ground stoped outat the end. No. 2 level
measures 236 feet S. and 90 feet N. from the shaft, with a small amount
of stoping done above the N, level. At a depth of 238 feet a drift (No.
3) has been run 130 feet N. and 30 feet S. At a point 50 feet S. of the
shaft a winze has beeu sunk below No. 1 level to a depth of 35 feet.

A rveference to plate IV, figure 2, will make these details plain, and
by adding them, the figure will then represent all the worlc done at the
time of closing, with the exception of a certain amount of cross cutting
in various parts of the mine.

The drawing referred to also shows shafts Nos. 2 and 4, the former
50 feet and the latter 95 feet in depth, with a drift S. from the bottom,
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50 feet long, and a cross cut at the end. Another noticeable point is Resent

that the drawing would seem to show that the S. wall of the northern Thundor Bas

dyke was met with in the drifts S. of the main shaft at a distance of Silver Mining
about 240 feet from the shaft, which does not at all agree with the
surface evidence, and is probably a mistake due to the very altered
condition of the argillites near the dyke, causing the rock to be

mistaken for trap.

East Silver Mountain Mine.

Since the last visit made to this mine in 1886, work has been con-
tinuously prosecuted by the English company owning it, particulars of
which to August, 1887, are to be found in Part S of the report of the
survey for 1887, pp. 94-96. Of the work done since that date to
December, 1888, particulars have been kindly furnished by Mr. Chas.
M. Rolker, M.E., of New York, who then visited and examined the
mine in the interests of the Iinglish shareholders. Trom the data thus
obtained it would seem that the dimensions of the different workings
were as follows, which will be understood by a reference to Plate 1X.,
fig. 1: '

No. 2 level, extended to 130 feet W. from No. 2 shaft. No. 1 level,
extended to a point 590 feet W. from No. 2 shaft, which shaft has not
been sunk any lower than No. 2 level, and does not therefore intersect
No. 1 level. Above and below this level raises have been put up and
winzes sunk at various point. Winze No. 1 (shewn in the section be-
low “No. 4 pit"), sunk to a depth of 85 feet. Winze No. 3, at a point
320 feet W. from the last-mentioned, extends to a depth of 125 feet be-
low this (No. 1) level. No. 4 winze connects No. 2 with No. 1 level at
a point 100 feet west of No. 2 shaft. Measuring from this winze W.
three “raises” have been put up from the back of No. 1 level, viz., at
100 feet W, a “raise” of 40 feet: at 300 feet W., a *“ raise” of 100 feet
to the junction of the trap and argillite on the hanging wall of the vein,
and finally, at a point 480 feet W., a “raise” of 25 feet. Besides this,
Nos. 4 and 5 pits have been connected by a little drift, and ore stoped
away around the latter pit to a depth of 45 feet from surface.

As mentioned in the report, No. 3 shaft is 820 feet W. from No. 2,
and the dimensions of this part of the mine at the time mentioned
were as follows : No. 3 shaft, 425 feet, but since sunk, it is said, to
465 feet from suwrface. No. 1 level, at a depth of 215 feet, driven W.
from this shaft 230 feet, with a “raise” of 45 feet put up from the
back of same at a point 75 feet in from the shaft.

No. 2 level, at a depth of 380 feet, extended to 125 feet east and 140
feet west, this end having, I understand, been since extended to 220
feet from the shaft.
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According to later information, received April 13th, 1889, work had
been abandoned at this point, and another shaft (No. 4) had been
started about 300 feet west from No. 3. This had been sunk ninety-
five feet from the surface, and it is stated that from eighty feet to the
bottom good ore had been encountered, consisting of argentiferous
galena and blende, and said to assay from $80 to $150 per ton,

It would appear that small pockets of rich ore have been obtained
at various places in prosecuting these workings, and it is said that a
good bunch was encountered in No. 2 level, at a point about 120 feet
west from No. 3 shaft, which is the more interesting in that the lower
siliceous division rocks form the foot-wall of the vein at this point.

In the vicinity of a spot about 1000 feet north-east from the mouth
of the lower tunnel (No. 1) a number of test-pits have been sunk to
trace and prove two veins found there, which seem to be coming
to a junction near this point. It is thought that one of them is the
extension eastwards of the main vein from No. 7 pit (sce plate 1X.),
whilst the other would seem to curve round to a more easterly and
westerly course, and thus strike the bluff somewhere about 500 or 700
feet north of No. 1 shaft. These test-pits are on location R. 54, and
are close to the lower limit of the upper division beds (see colored map
accompanying the report), which are here, however, thrown slightly
out of position by the faulting effect of the fissures. This junction-
plane between the upper and lower division beds on the hanging wall
of the vein has also been located in the main workings of the mine.
At winze No. 1 it is met with at seventy-five feet below No. 1 level;
at winze No. 3 at eighty-five feet, and at 135 feet below the same in
No. 3 shaft, where it was also encountered on the hanging wall some
fifty-five feet lower down, showing a very similar dip of the strata to
the west, on the line of the vein, to that represented on the lower sec-
tion, appended to the colored map accompanying the report.

According to Mr. Rolker's observations, with the fresh light thrown
on matters by the recent developments, the lower surface of the trap
rises slightly in going west, which, with the falling surface of the
cherts, would show a slight thickening of the argillites in that direc-
tion, whilst the comparative horizontality of the surface of the ground
would effect a thinning out of the trap sheet going west.

Recent work around this end of the mountain and the clearing in
connection with it seem to have brought to light evidences of other
faultings of the strata besides those found, and shown on the map,
which is no more than one would expect, as doubtless all the vein
fissures are accompanied by faulting to a greater or less degree, and it
is not at all likely that they have been even yet all located, but rather
that fresh discoveries of this kind will from time to time continue to
reward searchers.
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West End Silver Mountain Mine. Recent
. developments
Work has been prosecuted at this mine for some time past, and it is éjﬁb'g,fl giix]?iﬁ
still in operation, but particulars of the developments made have not istrict.
yet come to hand. From latest reports, two shafts are being sunk, one
close to the eastern boundary line of location R. 56, in view of the

success being attained in that direction by the East End Company.
Other Workings.

Besides the above-mentioned, which constitute the chief centres of
activity, exploration has been continued with considerable energy, and
testing operations have been carried on at many points, but chiefly in
the Whitefish Lake district. The most prominent are the Peerlesy
vein of the Rabbit Mountain group, and on the Crown Point and Palis-
ades veins in the Silver Mountain district, whilst westwards, around
Whitefish Lake, a fair amount of development has to be recorded
on the claims known as the Silver Wolverine, Queen, Silver Fox and
Silver Tip, a8 well as on location R. 119, at Medicine Bluff, and on
geveral veinsin the vicinity of Atik Liake. Tinds of silver ores have
been reported from most of these from time to time, but no reliable
data are to hand as to the extent of the ore found.

I am largely indebted to Mr. T. A. Keefer and others, who have
collected and transmitted, from time to time, the foregoing information
regarding the progress in the development of the Thunder Bay silver
mines.

OrTAawa, June 1st, 1889.
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