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NOTE. 

It was intended that this Report should have been published as Part H. 
of the Annual Report, Vol. II, 1886; but tbe illustrations not being ready, it· was 
postponed and will now constitute part H. of the Annual Report, Vol. III, 18&7. 
Additional developments on some of the mines to which it refers are noticed m 
Part S. same Vol. 

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



'To A. R. C. SELWYN, EsQ, C.M.G., LL.D., F. R.S., 
Director of the Geological and Natural History Survey uj Canada. 

Srn,-I send you herewith Part I of my report on Mines and 
Mining on Lake Superior, prepared in compliance with your instruc­
t ions. 

This part, whilst referring to the histo'ry of the whole region for the 
past forty years, and the economic and other conditions which have 
affected its development du1'ing that period, treats more particulady of 
the Silver Mining there, the subjects dealt '>Vi th 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 pat"t for 
publication at once rather than to delay it until the rest was ready. 

Part II 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 explo1·ing and 
developing the Silver district, the history of the mining of these other 
substances constitutes a compa1·atively small part of the subject under 
~onsideration. This part is in an advanced state of preparution, but 
some important information is yet wanting to complete it, which I 
hope soon to be able to obtain when it will be at ouce put in shape fo1· 
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 othe1· information incol'pora­
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 fo1· 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 encountel'ed in com­
piling such data to form planR, etc., 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 Wicki;teed; who have 
supplied me by correspondence with much valuable information since 
leaving tho district, and also to the many others who have kindly sup­
plied information, maps, specimens, etc. 

During the progee1:1s 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. Brumeli and J. H. Moore, in the summer of 1886. In the pre· 
paration of the maps and illustrations fo1· the report I was assisted in 
the office for a short time in the spring of 1886, and during pal't of the 
winter of 1886-7 by Mr. H . P. Brnmell, and afterwards by M.r. J. 
White, who succeeded him in the sp1-ing of the latter year, and who 
did much towards the completion for publication of the accompanying 
map of the Silver )fountain district, and of the Sketch Map of the. 
Thunder Bay mining region. 

7th July, 1888. 

I have the honor to be, 

Sir, 
Your obedient servant, 

ELFRIC DREW INGALL. 



PREFACE. 

·rhe objects chiefly kept in view in the prosecution of this work have 
been: 1st. To make as complete a history as possible of the mining 
developments of the whole region. 2. To ascel'tain either personally ?n~=~t~~Lon. 
or from the most reliable SOUL'Ces 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 classi5cation and a better undel's tanding of their natul'e and 
relationships, and of the conditions undel' which they a.rn found. 

Regarding the attainment of the first two objects much difficulty 
has of course been encoun tered. The g reater numbet' of the min01'al 
locations prospected have been worked upon by small gangs of men for 
periods varying from a few weeks to a few months, and that mostly 
years ago, so that those from whom detailed information might be 
obtained are now spread fat· and wide. Even whe1·e thi» is not so, those 
interested in the matter could hardly b3 expected to judge of results 
quite dispassionately, and again, whel'e personal inspections of old mines 
were made, these being of course full of wate1·, it was found necessa1·y to 
supplement these obse1·vations, which wel'e necessal'ily confined to the 
surface, by infoi·mation obtained from othera regarding the undel'grnund 
working;;. Tn these cases howeve1., a ca1·ofol examination of the sur­
face indi0ations has re:;ultod in useful and necessal'y :i.dditiom; to the 
information g leaned from such soui·ces. Concerning tho thi1·d object 
mentioned, I hope that the detail;; and facts recorded in this R eport 
may be considered de3i!'able additions to out· knowledge in this re~pect. 
Where advisable, I have also incorporated information gathered and 
published by othei· obqervet'B both amongst and outside of the offi.cel's 
of the Survey, with a view to making as complete a summary as pos­
sible of the evidence on the subject. Since the commencement of thi;; 
investigation, after tedious enquiry, communication has been e:itab­
lished with va1·ious people formerly connected officially with some of 
the important mining efforts of the past, and the informatio n so 
obtained has been ve1·y valuable and will add materially to our stock 
of expel'ience of the district. 

Va1·ious 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 Lhe mineral deposits 
of the region ? 

How does the expel"ience 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, etc., foi· each property which has 
been worked or prospected to any extent, and have 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, etc., illustrating the individual properties have been 
given, it being believed that a map or plan, even if somewhat diagram­
matic, will produce a clearer idea in the mind of the reader than many 
pages of letter-pl'ess. 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, etc., 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 Po. hand from reliable sources and doubtless a con­
tinuance of the effort would from time to time bring to light much that 
would serve to render thil:l 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 
matte1· then of this Report much extraneous and scattered information 
bas been incorporated and rendet'ed available, and it is hoped that in 
this way the Report het'e 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 Superiol', anrl. the connected 
districts from the commencement of mining there in 1846 to the 
present day. 



REPORT 

ON 

MINES AND MINING 
ON 

LA K E S U ? E RI 0 R. 

PART I . 

.A. HISTORY AND GENERAL CONDITIONS OF THE REGION. 

The area which may be said to naturally come under study iL the Exteµt ofatea 

consideration of the above subject is very great, extending as it does dealt with. · . 

through a tract comprised within 10 deg1·ees of longitude and 3 degrees 
of latitude. To those unacquainted with the region and un~ccustomed 
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 Lake Superior " as I feel assured t hat in course of time, as 
the country back from the Lake shore get s 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 w hole region. Thus considered then, the 
area dealt with may be described as a belt of country extending along 
the north shores of L akes Rmon 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 terra 
incognita to the great proportion of even the inhabitants of the Canadian 
P1·ovinces themselves, and to the present date, la1·ge 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 
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part of a great rocky area covered with bush, which is mostly very 
dense, whilst extensive swampy areas am frequent. In places, con­
siderable stretches a1·e covered with useful 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 opel'ations. Districts of con­
siderable extent of good fal'ming land exist at places, but a large 
pt'oportion 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 rivel'S where tho large 
extent of rock exposed gives a chance to find valuable mineral deposits, 
and where the watel' stretches, whilst being seldom navigable for larger 
craft, yet fumish canoe routes whereby the interior of the country 
may be reached. 

As might be expected in so extensive a tract of country, tbe geolo­
gical features present considerable diversity, although, apal't 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- . 
-:norphic slates, etc., which are considel'ed to be of Huronian age, 
whilst overlying these, chiefly round Thunder Bay and Lake Neepigon, 
occur the sedimentary and volcanic rocks of the Animikie, Neepigon 
and Keweenian groups, whose approximately horizontal position and 
low angles of dip contrnst markedly with the steeply inclined or almost 
vertical older rocks. The lithological 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 01·es of 
iron, chiefly as magnetite and hematite; of copper, which occurs both 
in the tmlphuretted and native state; of silver, in the a1·gcntiferous 
galena and some of the copper ores and also native and ao sulphide; of 
gold, both free and in the ba>,e1· form contained in pyritous and arsen­
ical ores. Besides these there have been found deposits of zinc-blonde, 
veins cal'rying molybdenite and minerals of nickel, the latter found in 
connection with native copper ores, not to mention othe1· useful but less 
generally important minerals which have been occaRionally found. 
Amongst the other useful products of the region, other than 01·es 
proper, may be mentioned quartz-amethysts, and agates amongst the 
ornamental stones ; various structural materials, especially a fine 
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V<triety of red sand<> tone; amongst the mineral pigment:;, barytes which 
bas been obtained from the native silve1· veins constituting part of 
thei1· gangue. Plumbago has also been found . 

Thm; 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 
1·ecently of the finding of ores of mercury, but these lack confirmation. 

HISTORY OF THE REGION. 

'rhc history of the Canadian shores of Lakes Superior and Huron as ~0e~f1~re­
a miniug rep;ion may be said to have commenced about forty years mining. 

ago, in 1846, when the first minet'al locations were taken up. 1t is 
ciivisible into three pel'iods 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 orn at Rabbit Mountain. 

Attention WM fast directed to this r eD"ion by the discove1·ies which Attention first 
o directed to 

weee being made and had been m ade fol' some years prnviously in the sen.rch for 
copper. 

copper bearing rocks of the south shore of Lake Superior. Reference 
was made to t_his by Mr. Logan (afterwards Sir William) in his" Report 
'Jf Progress of the Geological Survey for 1843," as follows:-

"It is at the summit of the rocks unde1· description " (the inferior 
''uGks) " in the peninsula lying between Lake Superior and Lake 
Michigan, in a gl'eat rn.nge of trap interposed between the transition 
sel'ies and a metamol'phic group which rests on the gt•anite, that Mr 
Douglas Houghton, the State geologist of Michigan, has made the 
discovery of an impo1·tant collection of coppel' ore veins which are 
likely to become of eonsiderable economic value, and it remains to be 
ascertained whethel' an analogous condition of circumstances may not. 
e ictenJ to Canada." 

l<"ollowing this we have a Repol't addrnssed by Ml'. Logan to the 
"Uommittee of the Honorable the Eicecutive Council" dated the 24th 
March, 1846, in which, in auswe1· to enquiries made by them r especting 
t he minc!'al region of Lake Superior, he deals with "the data upon 
which it would be judicious to proceed in ascertaining the value of the 
mineral dititi·ict in question; and the pl'inciples which should be taken 
int-O consideration in dividing it into lot8 for the pm·pose of mining 
locations." 

The Government having decided to act upon t hese suggestions gave Mr. Logo.n's 
,..._ L · · · · h · . h' h k h explora.t1on of 
.lILl'. ogan rnstt'uct10ns to 111vest1gate t 18 reg ion, w ic wor e the Cana.dia.n 

d · u · 8 d h l f h . shore of Lake starte m ~uay, 1 46, an tlpent t e who e o t at summer voyagrng Superior in 

round the Canadian shores of Lake Superior. 18! 6. 

ln this voyage he was accompanied by a properly authorized land 
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surveyor who detel'mined the position and limits of numerous tracts of 
mineral land which were required by sundry capitalists who had 
applied for them. These grants of land, to the number of 27, comprised 
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 th:>t 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. 

Mr. Logan, in his Report, urged that in order "to secure a bona fide 
intention of working the minerals and to avoid the encouragement of 
mere stock-jobbing speculatiou,-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 intel'ests 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 Jess sanguine 
temperament than their neighbours, might patiently wait to observe 
the success or failure of the more adventurous." 

It will thus be seen that even at this early date tho Geological Sur­
vey had pointed out the precautionary policy necessary to be observed 
by the Government in order to ensure the proper development of the 
minel'al resources of the country, and it is cul'ious and instl'uctive t.o 
observe· that notwithstanding the clearne~s 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. 

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. 

The development of the Bruce Mines veins was carried on by the 
Montreal Mining Company from this date until they were taken in 
hand by the West Canada Mining Company of London, England, which 
had commenced working similar veins in its immediate vicinity in 
1855 under the name of the Wellington Copper Mine Company. Fl'om 
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. 'l'he 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 
ln,rge 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 lal'ge proportion of the present inhabitants now engaged 
in fal'ming, e~c. , are old Bruce Mines employees, or their descendants. 
So much then fol' the indirect benefits accruing to a district from the 
development of its mineral resources. 

For sixteen y eat's following Ml'. Logan'" visit to the region and the Period of 

acquirement of the before mentioned mineral locations, little attention ~=;t~~~a?st~ot 
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 pt'opcrties of the Thnndei· Bay district, for a year or two 
after their acquirement in 1845-6. 

From time to time, however, the more easterly po1·tion of the region Spasmodic 

received a little attention. The search for copper seems to have first :;~~~;~~~~rl~t. 
occupied attention, and discoveries we!'e made at intervals, of veins 
carrying sulphuretted copper orei-<, more especially in the Huronian 
rocks of the Lake Hul'on district, and a few in connection with Huro-
nian and Laurentian rocks on Lake Superior. Amongst these were the 
Wallace and Emerald Mines, and some other placetl on Lake Huron and 
tbe 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 tho exploration of the native copper- Explora.~ion 
b . k f th th h 11 d l ~ . . d. t d and Lestmg C>f eanng roe so e sou s ore, now ca e . "ewceman senes, 1rec e native ~opper 

tt t . t . 'l th h h d f t• t' formation. a en ion o s1m1 ar areas on e DOt't s orC', an rom 1me to ime, 
during the period under consideration, slight efforts were made to dis-
cover the native coppel' deposits of this formation. The exploration of 
the St. Ig nace Island properties in 1846 came first, but a great deal 
does not seem to have been done there. Following this, in 1853 came 
the commencement of wodc 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 ;;ame fa land 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 WOl'k 
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 bring" Ut> to the second period in the history of the i·egion 
which began about 1863 .. when an era of much greater activity was 
inaugurated. This was more especially the case in the silvei· district 
of the western portion about Tbnnder Bay. 

The eaRtem end of the Lake did not benetit so much by thi~ increase 
of interest in mining matters. Auothe1· effo1·t was made in 1863, to place 
the Quebec Mine on Michipicoten Tsland on a wo1·kiug footing, and it 
was operated fo1· about a yea!', iiftor which this mine 1·cceived no atten­
tion until 1881, when an Rnglish Co. a~quired the property, and did 
considerable work, and with an interval of idlene:is dming a change of 
ownership, this has been continued, and mining was still progressing 
at this spot in Februal'y, 1887. Another English company, the Lake 
Superior Native Copper Uo., in 1881 acquired the old McDonnell loca­
tion at Mamainse from tbe Quebec & Lake Superior J.l1ming Association, 
and expended some $400,000 in testing varioufl veins which had been 
discovered there in 1880, and in erecting machinel'y, &t.:. The Silver 
Islet Company also about this Lime 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 :;outh. Work 
was suspended, however, at all these places and, excepting at Michipi­
coten Island, nothing was being done in 1886. 

Evidences of the poosible future of the region in the direction of iron 
production iirst came to hand about 1863, in t.he discovery of hmmatite 
and magnetite deposits at various places along the shore of the Lake 
between Port Arthur and Sault Ste-Marie, but beyond an irniignificant 
amount of testing work tbern is nothing to record, so that the possi­
bilities oftbe region in this respect still remaiu an unsolved problem. 
This subject is, howcvel', now beginning to oceupy <t good deal of 
attention, and fresh zest has been given to the iseareh for ores of this 
metal in the Thunde!' Bay dlc;trid by the gre:tt success attending the 
opening up of the deposit.sat Vermilion Lake in Minn esota, jnst across 
the International bounda1-y in:• \V. S. W. direction from Port Arthur. 
It is argued, that as these are with in a measu 1·ablc distance of Canadian 
territory, and thel'C it; good reason to believe that the iweas of similar 
rocks found a little way across the line in Canada are the continuation 
of the Vermilion Lake rock::;, that thcl'C is therefore very good reason 
to predict the discovery of equally good and extensive iron ore deposits 
in ou1· own territory. In fact, the veteran explorers of the district, the 
Iviessrs. McKellar Brothers have rece11 tly announced Ruch a discovery 
in the Lake Shebandowan section. 

The yeai· 1870 saw the fir.-it discovery of golcl-beal'ing ores at what is 
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now known ati the lfuronian Mine at J acktitih Lake, near Lake She- Di•cove;-r and 

bandowan, abont 70 miles in a dil'ection a little N of 'V. from Port ~~i~~-g 0 gold 

ArthUI', whei·e the pl'ecious metal occut·s in the native state as well as 
combined in sylvanite and pyritous Mes. From that day to the present, 
a few mol'e gold-bearing veins have been discovered from time to time 
at various places both in the above mentioned district and on the 
shore,; of Lake Superiot· between Port Al'thur and Sault Ste-Marie. 
The metal in all these is mostly eat'l'ied 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 wn,y bas been almost altogethet· on two of them, viz.: At the 
Huronian J.)i[ine whieh 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 latel' for a :>ho1·t pedod. 

Tn the Black Bay section of the Thunder Bay district, several loc.les Gltlena veins. 

carrying g:dena wern found in 1863 and 1865, which seems to b:we 
been the fi1·st time anybody turned thcii· attention to this mineral. 
Amongst these are the Curiboo and Enterprise veins, at which latter 
place some test work was Jone in 1872, and in the same section similar 
work wa.s in progress at the Arctic J}Iine in 1S84. Tho only othel' 
localities of this mineral of any impo1·tance are at McKellar's Harbor 
on the north shore of Liake Supc1·ior nea1· Middleton on the 0. P.R., 
where an 80 feet >< lrnft was sunk in 1878; and at the Victoria and 
Cascade Mines at Garden Rive1· 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 
dueing the years 1880 to 1885, whih;t the former worked during the 
greater part of this pe1·iod, but. had ceased operations in 1884. None of 
~bese galena veini:; were being worked at the end of 1886. 

The history of the mineral development of the eastern end of the Zinc-blende 

Lake would be incomplete without a r eference to the Zenitli Mine, discovered. 

about eight miles north of the mouth of Steel River on the nol'th 
shore of Lake Superior about six mileg east 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 t.his chronological 1·eview of the chief mining events of History of 

this region a few words must be said on the subject of the discovery of ~i1s~::~'Jn~~ 
the silver veins proper of the Animikic l'QCks of the Thundei· Bay 
division. 

Although a number of these veins had been located along the coast 
and islands S. W. from Foi·t William during the before-mentioned trip 
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of Mr. Logan in 1846, and although some pockets of rich silver ore were 
found in them, the only ones on which much test work was done, viz., 
those of Spar Island anil the Prince Mines-seem to have been regarded 
more as copper than as silve1· veins, and it wa,, not until 1866 that the 
first silver vein, or rathe1· the first one properly recognized as such, 
was fonnd. Veins had been located in 1863, in this formation at the 
Wal/bridge 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 bearel's of coppo1· ,;ulphurets a.nd galena ores rather than as 
silver veins proper. 

Thus the discovery of the Thunder Bay vein in 1866 by Mr. Peter 
McKellar inaugm·ated the era of mining of the higher grade silver orel'I 
which has been continued with varying success up to the present. The 
next year, the Shuniah or Duncan vein was located, and in the summe-r 
of 1868 a Mr. Morgan, who was employed on the explol'ing party 
which, in charge of M1·. Thomas Macfarlane was examining the loca­
tions held by the Montreal Mining Go., found rich silver ore in the now 
famous Silver Islet vein, which resulted in sixteen yea!'fJ of succes:iful 
development ofa mine which has been the great mining featurn of this 
end of the Lake. 

l~or the seven following years, exploration and development wol'k 
was actively prosecuted in the district sunounding the Thunder Bay 
Mine, chiefly on the veins already mentioned, and at the Bede or Silver 
Harbor, 3 A, and Cornish Mines. Some discoveries were also. made of 
veins along the \V. 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 Minlc Islands, and at Stewart's Location nea1· 
Pigeon River, Sturgeon Bay, N.c. 

Intervening :By the year 1875, most of these ente1·prises bn.d ceased working, and 
f~~i1~e~r quiet a period of quiet intel'vened, for though the Shuniah Mine did not 
district, finally cease operations until 1881, and the Silver Islet until the spring 

Renewal of 
activity, 

of 1884, the former had liLtle success and the latter had passed the 
zenith of its prosperity. 

Following this period of quiescence came a renewal of activity which, 
commencing with the discovery of remarkably rich ores of silver at 
Rabbit Jiountain in 1882, has been continned 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 discoverieti near Whitefish Lake, 
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to which district attention wa.'! first dit'ected by the discovery of the 
Silver Mountain vein carrying rich silver ores. This discovel'y has 
been followed by the location of numerous veins in this formation both 
in its immediate vicinity and for some distance westwal'd around 
Wbitefi~h Lake. 

NATURAL AND ECONOMIC 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 
apparentl.Y numerous and widespl'ead discovel'ies 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 Lo.cl< of com-
1 b U 'l h · f h C d' p 'fi municn.tionB recent..y een very poor. nt1 t e openrng o t e ana tan act c thr()ughout 

Rail way from Winnipeg to Pol't Arthur in 1883 and throughout in 1886, region. 

the only means of communication with other parts of the continent 
was by steamboat, and this necesRarily dul'ing 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 
a.t 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 pro8pectors. The coast line naturally formed the base of operations qommunioa.-

f: h . l h l . f h . t . f h t t d t10ns by wn.ter rom w 1c 1 t e exp oration o t e m enor o t e rac was un er- at first. 

taken, aud this ;;tretch of some 400 to 500 miles had to be reached 
from the two previously mentioned centres by very imperfect means of 
tra.nsit, exploratory parties generally havi~g to make long expeditions 
in sail boats carrying with them all their material, camps and provi-
sions for the whole season's work. Even 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 tbe bush on fo~t when evel'y thing 
needful had to be cal'ried 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 
explorers, who could not of course have a large gang of men packing 
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in material after them from the centre of supplies, to limit themselve& 
to the examination of the countey in the immediate vicinity of the 
shoreR of the Lake. Those who are not acquainted with new countries 
may pel'haps better realise these condition" by supposing all England 
covered with dense bush and nninlrnbitatocl and its exploration under­
taken with tho ooa~t 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 tmvel Even this means of travel was prohibited during the six months 
d~~i~ad~?~~er. winter, for the end of November sees the stoppage of all water com­

munication on the Lakes, and apart from this, the advent of 1:mow, of 
course, puts an end to exploring. 

liiarly difficul- Incidents which occurred during the working of the West 
ties and expen-,, d 71 ,,-. • ,, h B M · L k H ll se~ due to 1~01- vana a .J.Y1tnmg vompany at t e ruce znes on a e uron we. 
ation of regwn. illustrate some of the difficulties consequent upon this state of thingP.. 

Owing to the state of siege existent in the region from the absence ot 
winter communications, a stock of all necessary material for the whole 
winter had to be taken in every fall. One fall, the tJteamer 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 o;upply steamer ha,ving broken her propeller 
8baft, a message was with some difficulty sent to the merchants sup­
plying the goods, who duplicated the order· for the winter's supply and 
chartered another »teamer, only to tind that it was too late, and that it 
could not get through on acconnt of ice, "o that the supplies had to be 
collected from all ovel' the district, and teamed from long distances at 
great expense. 

Before the opening of the ship c:.tnal at Sault Ste. Ma1·ic, 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 brge .canoes 01· 
sail boats. It is said that when the Montreal Mining Co. started work 
at Point aux Mines, that bricks which they took up for theie smelting 
furnace cost 25 cents a piece at the mine, and everything else in pro­
portion. 

All this of comS'e rendered access to the region both difficult and ex­
pensive, and largely deterred 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 prncuring supplies in t!;e 
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r<0gion itself, for owing to the absence of agricultural seWens until a 
eompn.1·atively recent period, everything had to be brought in from 
dista nt place~~ thus incut'l'ing heavy freight eharges. 

The ·etfeut. of the dense bu.sh abo cove1'ing· a,,; it does b<J la1·ge a pro- Deterrent effect 
' o( dense bush. 

portion of the count1·y, has been very potent in r etarding discovei·y, P.8 

cvel'y nne who has e\'Cl' tl'avolled thl'ough it rea\i,;es how effectua lly 
it limits th e vision, so that one may travel quite close to indication,; of 
:t minentl deposit :rnd neve1· see them. Thi~ 1mme retarding effect 
is felt in trying to wol'!r out the extent of depositi; found, and the rela-
tionships of va1·ion.'3 exposures of e ither roek or veio, and when it is r e -­
membered how even when actual ,;oil is ab~enL and the rock is near 
the smfaee, it is yet COIH)eakd by moss, fol len trees and the genera l 
deiJl'is ofdefuncLvegetation, tlie difficulties due to these cau:;es may be 
!Jetter rea\:sed. Once the vein,; or deposits have been located, bowevel', 
and tmecd up, this r:mme r;o\·ering of bn><h ifJ found \'Cl'Y usefol i rt 

supplying matel'ia\ fo1· building and foe\. 

Som e poi nts of diffe1·e nce between I.he development of this region CoUJpn.rison of 

d h f, th h · t · th f t' I th conditions of,.'.:' an t a t o o e n; on t. e con tin en 1s woi· y o no ice. n e case development of 

f)ftbefamouR California, nnc' . . itocky Mountain di:;tl'icts of the United ~g~~~"0f~~tr­
Ntates, the di.;covcry of placer gold c,au:;ed a tremendous rutlh of ex-~~:~fi.1~ •. 
plorers to t hese dist1·icts in the fin;t place, from the fact that thi s class 
nf deposi t enabled indivir\uaiK, 01· :;mall parties of i ndividua ls, wit hout 
mucli l.'apital to wol'k c.bim,; in their own interests, with the chance, if 
lneky, of making large sums of money in a i:ihoi·t time. This influx wa:; 
largely as><isted by the sy stem adopted of staking out and recording 
the ciaim><, whet'eby a diseovel'er 01· locmtor could acquire his p roperty 
with the Ina.sf possible delay, in the :;implest manne1· and at the ;;mall-
est expem;c. 'L'hus the.-;e districts snddenly i·eceived a la.rge mining 
•·ommu nity. which led to the opening Lljl of the (·onnt.1·y in eve1T way 
,,o that when tbe phlcei· diggings began to get worked out, the explorers, 
heing ~ti ready 011 the ground, were naturally led to turn their attention 
to t he d iscovei'Y of vei n>:> and othe1· mineral depo,its, whilst all the ne-
cessary comn1n nications being already in working order, t he condi -
lions W C I'() \·ery favonlble to the opening up of mines a t onc:c, when 
found, and t.he eyes of capitalists l)eing already turned in that direct-
ion by the original gold e::<·iternent, it wa,.; found easic1· to intere~t 

lhem in the propo><ed e'1teq)l"ises. 

The L ake S uperio·r reg ion has, however, had none of these i.Jenefits. 
'rhere has been no preliminar y inrush of thow;ands ofexplore1·s a nd the 
opening np of Lhe region has been consequently, as men tioned, very 
g rad ual , whibt the p rocess by which discoverers can ~eeurc their 
('.]aims has not been very satisfactor y. ,, 
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The present system offers every facility to the man of means to ac_ 
'l uire 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 pal'ties whose 
means allow them to hold for an indefinite period whilst they have 
not the funds or do not care to meet the much large1· expenditures 
requi1·ed to develop their properties. The interest of this class iR 
to bold with a . view to re-s-elling at much enhanced figures when 
the developments on the first good find;; cause a demand for mining 
locations in the section. This does not always come n,bout 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 eomparative trifle to such as have 
spare funds enough to go into this kind of specula.tion whilst it is quite 
a considorable item to the prospector whose means, ali·eady sl ight, are 
all required to outfit him for the search. 

The extent to which this state of things exists in one part of t,he 
region will be rendered plain by Looking at the appended Sketch Map 
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 explore1· 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 section 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 
matte!' in the district ancl 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 tho slightest provoo~ition, rather than to ensure actual work­
ing and to foster discoYery by rendel'ing it as easy as possible for the 
·explorer to get the full benefit, of his t.oil::;ome and dangerous efforts. 

Attention was drawn to this matter from time to time by the Geolo 
gical Survey, for beside the already quoted suggestion of Sir William 
Logan in 1846 and other places, Mr. Macfarlane refers to it in his Re-

•A tax of 2 cents per acre on all patented lands in Algoma wu.s imposed in 1868. 

' 
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port on Lake Superior published in the Repol't of Progress of the Sur­
vey for 1866, page 147, where he says. " Although important results 
might reasonably he anticipated to flow from a search fol' rocks having 
the lithological chamctcr of the cupriferous becl:; 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 undel'take the search. So far as I can 
judge, uumbe1·s of them would be very willing to do so were they 
only certain that after having made a discovery they could reap the 
ri.dvantages. At pl'esent the impression prevails amongst them (how 
far it is justified [ am unable to say) that in the event of their dis­
-<!overing valuable minerals and applying fo1· the land containing them, 
it would, before it would be surveyed and secu1·ed, find its way into the 
Ii.ands of some more favo!'ed 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 
·:1ave those parts of it which are still unsold, surveyed, laid out in not 
too large lots; establishing a price fol' them such as tbat at present 
5xed, and making anangemeuts by which the public would at once 
know what lots wel'e unsold, and by which any applicant for one of 
-Shose could at once secure it." 

Wel'e a, system adopted based on the general pt·inciple of the discov-Ch11nge of Jaws 

th h Id . h' l . b d . . l necessary to erer or o er pet'son, o mg 1s c a1 m y orng a ccrtam yea!' y enoour~e · 

amount of development work on it, coupled with arrangements whel'eby explora.tion. 

he would be allowed to make a preliminary definition of its position 
~nd area on the ground at the time of discovery, and were steps taken 
to make this widely known, it would undoubtedly greatly aflsist in in-
ducing more explorers to make this region the scene of their operations. 
This is an end vel'y 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 ,genel'al prevalence of minernl that tbey have found so much as 
they have. 

These proposed ameliomtions of the conditions under which the 
prospccto1· has to work are rende!'ed 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 t he tying up of the land has not yet taken 
place. 

Even when work has been commenced with a view to test deposits 
found, failure bas ofLen 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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Hx.d e lfoct~ or provod prospect into a proved mine, which misconc;eption has caused 
erron eous idea; b d f h A' b d · h · · of mining premature a an onment o t e e art, or a start to e ma e wit insnf-
require rncnt:'. , . "t I I h d ftb f d t d" [ h b b j tic10nt capt a, sot mt t e en o e un s a 1sposa as een reac ~ ' 

bcfo1·e Lhi:i question is satiefactorily answered 11s to wbetbe1· or no t 
the mineral existed in paying quantities. Added to all thi8, a failu rn 
on the pm·t of operators to realise to what extent a. mine should be 
tested before erecting large stamp mills and making olho1· sul'face ex­

penditure:; not immediately called foi-, has often cansod a waste of m uch 
c·aplta.l, which used on actual underground work, might have seen the 
' 'en tu re th rough hnnen st1·etches of vein to a successful demonstra­
tion of its value. 

The:-<o failures , when from such c.::rn~o0, give the region an unde­
'Jet·vedly bad name, and render it difficn_lt to interest capita.liP.lH who 
living fa.I' di:s tnnt. from thR ,;ect.io11 and unacquainted with the factR, 
must necessarily judge from supe!'fkial nppearances. 

Of the multitudinous er1·oneon:s ideas which find f'lltTency amongst 
L'xplorel's and ot hert> WO!'king i11 snch a regir>n , and of tbe lu,1·go loss of 
energy, etc;., in ill -directed effo rt. r.orn;equcnt thereon, one need h a1·dly 
hay more, o ther than that wh011 they have fotli1cl common acceptance, 
they have mutc rially att'eetecl thcclirection of the developmental energy 
in tho disti-ic t.. One cnse, ho..,·ever, may be given as an illustration 
where an explorer acting on a belief' widely accepted by tlic prospec­
tnrA that " l.rue tissuros alwa.yr.i run i;trnight ",had 1 un a picket line of 
about a mi le in lc11gth through the bush from a. short outcl'opping of 
a vein, and then with p el'foct fai th had sunk a shat'L clo~e to a creek bed 
and at a place wl1ere the thicknes:s of the elay covering wa:; evidently 
at least ti ft,y feet, and p I"obably much 1nore1 so thtt his chance of fi nd­
ing solid rock, ovon at a reasonable depth was 8mall enough, not t:o 
mention t he other absul'd itios of :suc.:b a pt'ocecding. 

In pursuing the contiiuel'atio11 of the subject of this R eport viz.­
~\fines & Mining in tbe Lnke Supel'ior Region-the matter prnsentod 
will be considered under the k Jadingt1 of the \'arions m ineral subst.an­
(· es there found. 
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B. SlTNER MfNING. 

Under thi ::; head will lio considel'ed the bilvc1· rnining prnper, a:; 
distinguished from the opel'ation of tho~e \"eins ca.1Tyi11g al'gentif"er­
o us lead m copper OI"es, and itoo histol'y is pmctically tlrnt of tho wost­
c-n end of tho l'ogion, i.e., of the Thundel' Bay mining cli:;t.rict, for 
.vi>il::;t Yeins a,ml deposits ha,vo been there found and opLTatod to a slight 

·lxtent carl'ying other ores tha,n the silver 01·es pl'oper· of the dist l'ict, 
yet ~hey have been so for oompan1tivcly few in pt'opol'tion to tho 
nther~ , and will bo consider·od undc1· their proper heading in P :irt. II. 

'fh is district which is eom1wised wiLhi11 tho area covered liy the ap-B~Leot_or. 
' s>iver rlislnct-

pended Sketch Map, has been more a.ctively prospected than any othet· 
section of the region herein dealt with. Its hi::;tory has already been 
given in a genernl way. The 11ame of Mr. J oh n i\fointyl'o, the olllc:er 
who was in ehal'gc of the Hudson'::! B~1y Co.'s post dul'ing tho earlier 
part of the histo l'y of the 1·egion, is pl'ominently connected with t ho 
mining; efforts of that time in association with the Niess r·s. McKellal' 
Brotl1e1·s whose active explol'ations extcnuing ovc1· many yeal's havC' 
done so much to pl'Ove tho widespread oxistonce of minol'al depo::;it,; 
in the district. 

The old Ilud,:;on's Bay Co'::a di~tributing and t!'ading post of FortE11rlf. 

W illiam at tho mouth of the Kaminititiq uia river naturnlly !Jeeame condition;; 

t he headquarters of the fir::;t mineral explorers, and remained so till 
the commencement of the operations for the cons trnction of the Daw-
son route to the North-vVes t. 'l'his road came out at a point on tho 
sl101·es of the Bay some three mileoo from the old Fo1·t causing the 
village of Prince Arthnl''S Landing to grow up which has subsequently 
developed into the present town of Pol't Arthur, so that the two place::; 
with thei1· wharves, &c., fonr.. the head of naviga tion of Lhe great Lake,; 
for the Dominiou, and have become the headqnal'ters of much mining 
activity at present. 

'Tho means of communication of this dis ti"ict lnwe been much im- Re 
cent 

J1l'Ovecl of late, and are now very good. The completion of the C. P. Ry. improve!l'.!ob!'l:8 
10 A.CCeSSl ihty 

a ffords connections with the J"est of the continent, whilst still cheaper of district. 

freight rates will be obtainable in summer from the numerou:; steam-
boat lines, by which the p1·oducts of the mine;; can bo shipped 
<lirect to other ports in Canada, 01· to American ports on the laket<. 
Starting from Port Arthur as a centre, the shore portions of the district 
can be easily reached by small craft 0 1· tug, whilst the C. P. Ry., Daw-
son road and numemus canoe routes ovor the lakes and rivers give 
means of communication with the inlanJportion. 
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The rocks of the district 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 Rilver occm· with one or two excep­
tions, which are pointed out later on, in the lower division of the:se 
J.ower Cambrian rocks which is known as the Animikie series, and 
whose distribution and extent are shown upon the appended Sketeh 
Map. The chief area is that extending S. W. from Port Arthur which 
is roughly triangular in shape, with sides of abont 40 miles extending 
along the west fJhore of Thunder !3ay, 60 miles along the Intel'Oational 
boundary at Pigeon River, and 80 miles along the northern :;ide, where 
the formation abuts against the Archaian rocks, which gives an area 
of approximately 1,200 sq. mile::;. Besidet> this, there are other areaa 
of these rocks as shown on the map, on the N. E. side of Thunder Bay 
and extending down it::i eastorn eoa::;t to Silver Islet. With the excep­
tion howeve1', of this latte!' mine, all the discoveries of impot·tance ai·e 
eonfined to the fin-it 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 circular in shape, separated by 
valleys about two or chree hund1·ed feet deep. From the tops of the 
hills down, the rock is shown in cliffs vaL"ying 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 Rill Sketch, which also shows the very different 
profile of the surface of the Archea,n rocks to the N. as contrasted 
with the Animikie hills to the S,, the division between the two being 
about in the position of the letter" A". The little flat-topped hills, 
"B. and C ", in the distance are most probably outliers of the Animikie 
formation lying on the Archean rocks. The mineral di:;coveries are 1w 
far mostly confined to a belt of country runtiing 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 discovcrie;; 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 bottomR 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 ~f1~~~g~er 
district consists mostly of poplar and birch, in the lower lands with 
some int et·mixed pine, etc., whilst balsam, ::;pruce and tamarac pre­
ponderate in the S'17ampy parts. The trappean capping of the tops of 
the hills is usually scantily covered with soil, and gene1·ally supports a 
growth of jack pine, the dark foliage of which causes them to stand out 
prnminently against the lighter shades of oush in the valleys. These Agri.o~ltu.ml 

II .!' • th l 'd bl . f' h f th poss1b1htieo. va eys, 1ormmg as ey co a cons1 era e prnport10n o t e area o e 
conntry and containing good so il, foe the most part, reuderthis section 
important from an agricultural as well as from a mineral standpoint. 

In connection with the su bjcct of the surface it will be interesting Glaoio.tion. 

to note the frequeoG occunencc of smooth surfaces of rock which have 
been polished and t,'TOoved by ice, these show chiefly on the sho!'es of 
Lake Superior and the inland lakes and rivel'S. 

It may be well here to give a short description of the general features Geological 

f h A · · k' k ] · h d ·1 f" 'd t" 1 t · character and o t e n1mt 1e roe s, eavrng t e eta1 s or cons1 era 10n a er on m relation@hipeof 

connection with the deseription of the Silver Mountain and Coast Animikieserie• 

groups where they were most carefully stndied. Their relationships 
to the other formations of the dist1·ict are to be seen on reference to 
the Sketch Map on whi ch the boundary lines of each are given. Tllese 
Jines wereputon from information gleaned from va1·ious 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 ihe investigations of Dr. 
R. Bell and from data supplied by Mr. Peter McKellar of F ort 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 whilst in 
their southerly and easterly extension near Black Bay, and inThunder 
Cape peninsula, they are covered up by the rocks of the N eepigon form­
ation, and S. of this, at the island in the mouth of Grand Por tage Bay, 
are seen to pass under the Keweenian series, which consists of inter­
stratified beds of conglomernte, sandstone and various trappean rocks. 
The rocks eomprising this si lver bearing formation consist of baf\ic 
traps, black and grey argillites, cherts imd jaspers, with some fenuginous 
dolomites, the mineralogical composition and strncture of all of which 
will be unde1·stood by reference to the Appendix which contains the 
notes of Mr. W. S. Bayley of Johns Hopkins University, Baltimol'e, 
on his microscopic examination of typical specimens of these Tock,; 
collected by myself. 

This Animikie formation is clivisi ble into an uppei· and lower port. Sub-divisions of 
· h. h h'l b · · d' . d f h h the Animikie. 1011 w w w i ·e emg quite JBtrnct are not separnte rom ea(· ot er 
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by any very 0.efinable line, the rocks of each divitdon at places taking 
Lower division. on somewhat of the nature of thos•J belonging to the other. Thus the 

chief cbaracte1· of the lowc1· division consists in the al1oost entire pre­
ponderance of siliceous rocks, "uch as chert and jasper, which are often 
accompanieel by ferruginous dolorniles, allll themselves all <~onta.iii 

more or \cs" iron in tbe oxidised state, nt some places canying so much 
magnetite as to con»litutc almo.~t an iron ore .. An analyt;i,,; of'1:inch a 
piece, by llfr. Hoffmann, gave 53 per cent ol' iron, titanic acirl being 
absent.* Gccasional developments of the black argillites are found in­
terstrntified with the Hilicious bec\t; but they are only loc1d anrl do not 
seem to be eve1· of any extent. 

Upper division. I n contrast v.·ith those, t he uppe1· division is formeJ for the most 
pat·t of the black, wft, carbonaceous argi I litos. These are occtosionally 
dolomitic, and at ::;ome places are r1uite fol'!'uginous, whilst at other,; 
they hold ::;uch a large perccntnge of silica as to approach very nearly 
in cb:Lractcr to the roekt; of the lower division. 

Distribution of Tho cherty and jaspery rodes c.oming in at the bottom of the forma­
b~'d~.' (livision tion ,qhow chiefiy in a stl'ip forming its no1thern fringe whore it abut" 

on the Archean. They constitute all the lower lying land north of 
the range of hills which extends along the souLhern boundary of the 
valleys of the Whitefii;h and lowe1· ~Jart of the Kamini~tiquia 1·ive1·s, 
commencing ..t,t lkKay't; .!Yfountuin on tbe east, and passing thrnugh 
Habbit and Silver Mountain», and westwat·d from this. These chert.;­
r ocks would seem also to coni:ititutc the gl'eater pMt of tho extension 
of the main area cast from Port A~.·tln~r, and of' tho fringe of this fol'ma 
tion alon o- the North ,,;hore of Thundel' Bay as far as the i\faeken?.ie 

~ . 
river, this section containing most of the PortArthu1· group of veins. 

Outliera of Outliern of these rocks are to be ;;een a>:i detached fiat-topped hills out 
lowerdivision h A h 1· ,1 f l h d f beds. on t e re ean area, some c 11;tance removeu rom t rn nort ern e ge o 

the Animikie. The Ontpost Hilb shown on the Sketch Map constitute> 
a g roup of the~rnt which , when visited, wore found to consist of high 
bosses of g mnitic nncl gnei:;;;ic rock,-, on the top of'which re:s t thin 
sheels measuring from 20 to ::JO feet thick of the typical cherty rock., 
of tne lower division, with a capping of about 100 feet of lhe u::;ual dark, 
ve1·tically columnar basic trnp. The opposite view entitled, owing to a 
printer's erroi-, "Outline imitead of Outliers of the Animikie on the 
Archean" shows the distinctive shape of these hills, theil· peculiar 
contour enabling one to r ecognit1e several other evidently similar out­
liers which show to the east of those i:ihewn. 

In passing Routh across the »trike of the formation, one comes to the 

• Repoct of Geo!. Surv. 18E6. Part I, Analysts 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 O\'Cr ibese out­
l iers, which Ehould, of course, have been left blank. 
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bodi3 of the up1)el' arg·illaceons division in tho high0r levels and forming P,osit.ion and d1stribntt0n of 
tho rang~ of hills. just men t'.oned, where they oh ow in .the cliffs which ggij:r division 
usually fot·m theu· boundanes, and are seen to underlie the trarJ-shcei: 
uwully con:-;tituting the capping or top of thetic hills and ridges abont.. 
which it is noticeable that they vet·y frequently ham a distinct ,;out h-
erly dip, their north foci11g a:spect usually constituting steep bluff::; aHLl 
clifft>. ':'..'hesc upper division beds would ::;com to form Lhe Knrface rocks 
in all the area lying south of thi,.; fringe of hills, a<J for as can Le judged 
f rom the rcpotb of persons who have travorr,;ed it,anJ from the study of 
t he cross ~ection of the formation pre.'<ented by the co~1st line from Port 
Arthur to Pigeon Rivet'. 

The traps are not only visible as mentioned as vertically columnarTra.r sheet•. 

ueds capping the hills, but also exist at Yariom1 lower levels. Whilst 
some of the highest might possibly bo portions of a Ct'owning overflow 
i:;eparatcd from each other by denudation and brought to diffe!'ent levels 
by faulting, the evidence seems to leave no doubt of the existence also 
of numerous other 8hcets at very vm·iou::; horizons in the formation, and 
the intrusive nature of some of the:;e appears from a e lose s ludy of them 
o n the g round to be quite assured. The obse rved instances of this 
.are mentioned Iate1· on in this Report in describing the different dis-
t.rictoi in which they occu1'. In view of all the evidence, it woulu ~eem 
t hen that the trnp-sheets are not confined ('1thc1· to the lower or the 
.upper division of t.hc formation, although they seem to occur more fre .. 
quently in the latt:.:r. 

As bas been already mentioned, the formation lies nearly flat, and it Dip of. 
. d'ffi I d 'd h h . II I l 1· t formation. rn vc!'y r cu t to ec1 e w et ei· it rea y 1ao; any genera c 1p or no .. 
':'.:'he dip measurement,; outained both in the examination of the new 
silver distriets west of Port Arthur and along the coast section south of' 
that place, whibt ranging usually from 5° to 10°, wc1·e so conflictiug in 
direction, and were evidently so often rendered umel iable by the prox-
imity of disLurbing influe nces such as dykes, veins, intrusions ')f traµ, 
e tc., as to leave it in doubt whether the rocks ha\·c any general dip, 
.and if so, what its amount and direction is, or whether they are bent 
into a series of flat a.nticlinal and synclinal ridges, troughs and basins 
such as were commonly seen to exist along tho 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 ev idence is in favor of the 
-existence of a general flat southerly and Bou th.easterly rlip of the whole 
formation, probably averaging from 5 to 8 degrees 

If we assume the average dip to be 5° in a S.S.E. direction, and Probablethiok-
h 'd h f h f h L' t' f G d p t. ness of Animi-measul'e t e wt t o t e outcrop o t e 1orma 10n rom ran 01· .age kie formation. 
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J13land, where it passes under the overlying K eweenian 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, etc., in 
a gangue of ealcite, barite, quartz and fluorite in a serie::; of fissure veins 
the details of whose characteristics are dealt with later. 

Vein groupings. Such, then, are the general features of the Animikie or silver-bearing 
formation of Lake 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.:-

Distribution. 

"Country 
rooks." 

Trap sheet;i. 

Tra.p dykes. 

1. The Coast Group. 
2. The Port Arthur Group. 
3. The Rabbit Mountain Group. 
4. The Silver Mountain Group. 
5. The Whitefish Lake Group. 

THE COAST GROUP. 

'rhis group comprises a series of veins located on the coast of Lake 
Superior between Port Arthur and the International boundary at 
Pigeon River, and on the group of islands in the mouth of Thunder Bay. 
The greater number of these intersect what was formerly known in the· 
district as the "Macfarlane Band," a belt of trap dykes and associated 
intl'Usive sheets, with argillaceous beds filling out their interspacos, con­
;;tituting the string of islands between Silver Islet. and McKellar's Point 
and considered to be the continuation of the Silvel' Islet dyke. The 
chief mine of this gl'oup is Silver Islet, and the great success attending 
the opening up of this vein caused gl'eat excitement i 11 the district and 
directed the attention of explorers to the series of veins already 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 silvei· 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
tltones and flagstones, whilst they often merge on the other hand into­
dolomitic argillites. With these are associated also numerous trap­
f'heets which are seen to occur both capping the bluff~ overlooking the 
shore, and also at lower horizons in the foi·mation. 'l'rap dykes are 
also very numerous, constituting, as they do, nearly all the capes and 
points of the coast. They neal'ly all strike N. E. & S.W., or at righ' 
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angles to the system of vein fissmes. Furthor details regarding these 
rocks are given later on. 

The gangu.:i of this group of veins consists mostly of qua1·tz, fluorite, Vein eontents... 

calcite and bat·ite, and they carry native silvet', and silver glance asso-
ciated with much zinc blonde and galena and sometimes some copper 
sul phurets. 

Apai·t from the work which was going on at Jarvis Island and Mc­
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 gone into its history and nature somewha.t at length. 
It 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 an0crle of about Vhein t . t• 
c 11rao ona 1os6 

70° to 80°, whilst in thickness it would average about 8 lo 10 feet. In 
some places, however, it has shown from 20 to 30 foet of solid vein­
stuff. At the time of my visit the mine had been closed fo1· some 
time, and was full of water, co that beyond making an examination of 
the surface I have had to depend for further information on va1·ious 
publibhed accounts of the mine, chiefly by Messrs. Thomas Macfarlane 
W. M. Com·tis, and F. A. Lowe, all of whom wore connected officially 
with tbe mine at variou:> times . From these sources and from informa­
tion 1:mpplied by Mr. Richard Trethewey, tbe manager, who was in 
charge of the underground 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, qua.rtr. and dolomite, the Vein contents. 

latter varying in color from cream to pink, according to the varying 
amounts of manganese it canics. M1·. Courtis also mentions haviug 
found rhodochrosite in the ore shipped to the ·wyandotte smelting 

k Tb 11. . . .1 t• t l Metallic wor s. e meta 1c mmernls are natlVe s1 ver, argen 1 e, ga ena., minerals. 

blende, copper and iron pyrites with marcasile. lfr. Macfarlane also 
mention:; tetrahedrite, domeykite and niccolite and cobalt bloom, the 
two latter, pL"obably, oxidation products of a peculiar mineral called 
Macfadanite, containing arsenie, cobalt, niekel and silver. Two n ew 
minerals are also t>aid to have been found in the ore,"by Dr. Wurtz, call-
ed by him Huntelite and Animikite. Tbe three latter, according to 
Mr. Lowe, " are now" (October, 1881) "Ihe principal producing silver 
01·es of the mine " (E). BeHides the above, Mr. Com·tis found in the 
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ore shipped. lo the 'Vyandotte smelting wurks, annabcrgile, antimonial 

:<ilver and cerargyritc, the latter '" where tho rnck has been decompo­

sed "(L). Graphile also occurs in considerable quantity and seems to 

lie connected in some way with the occt1rreric:e of the silver. On en-

•111iring of Mr. R. Tl'etlicwoy aH to wluiL connection he hacl noticed be­
tween the exiiJtencc {)f this grnphilc and tho occu1·1·cncc of the silver, 
with a view to ascc1tai11 its val11e mi an imlic:ition, he told mo that 

;ilthough C10y never had ,,.ilve1· without grnphitc, they somotimc.i barl 

ifativo silver. g-t'Pphite without sil\·01'. "The na tive silver is gcnernlly diswrninated 
through the ore in more 11r less denrlritic masses, the point.:; of native 

;;ilver forming nu<dei for the drposit of niccolito and sulphuretiJ" (A) . 
Jn a specimen of the ore eollectod by myself are to be :-;cen pieces of 
t1·ap and graphite enclosed in pink ~par, whilsr. from the gra11hito ::>tart 
out dondi·ite:o of silver. "Particles of silver wel'c also found in some of 
the small focders which intel'l::eet the co'untl'y rock (ol' perhapi; horse) 
lying between the two veins" (C) . 'fbe vein :splits in croo;i:i ing the islet 

going south but ac.:Gonling to Mr. Lowe, eo1nes togotl1or again both in 

length am! in depth nt the fourth level, after '"hich they ('.Ontinue botb 
in length and depth at< one vein, wit'i an average width of 8 feet. 
"The t:iOuthern pai·t of' tho latter" (the wei;tern) "branch carried the 
richest ore, tho eastol'll liraneh being less rich, aud Lbe whole of the 
,·ein to tho no1thward !icing almost entirely barren and consisting of 

a huge mas~ of calc-sp::u· with quartz and occasional cubes of galena 

which ''any only a minute quantity of silve1·" (8). 1\fr. Hoffmann re­
cently examined some largo crystr.ls of galena given me by i\ir. R. Tre­
thewey whid1 the latter said came from a vug at the 560 feet level, and 
found only a trace of ,;ilver. "~ho blende, galena and pyrites are 

generally very poor in Nilve1., t>eldom exceeding 2 oz., pe1· ton when 

taken from the barren parts of the vein, but in and about the rich 

silver deposits, they become highly enriched both chemically and 
mechanically .... by particles of and streaks of native silver" (E). "The 
relative q uantit.y of calcareous and siliceous matter varioF:, however, 

in different parts of the vein, and in some places, streak,,; of quartz have 

J'!-" and preponderated to such an extent as to make some of the ore highly 
nmeml wn.ler. . 1. " (C) , · f, f' th · · th 1. ·bl s1 1ceous. . A cu1·1ou:; eature o e vem 1s e comuust1 c gas 

which has been met with in large quantities in the workings. This 

gas, ac.:c9rding to Mr. Lowe, i~ accompanied by wate1· containing 
calcium chloride in solution. He says: "Two gallons of this wate1· 
furnished, roughly measured, nearly a pint of very acrid and deli­

quescent salt, chloride of calcium." (D.) He further states" the gas 

and water arc princip;dly confinod in large vugs or cavities in the vein 
under great pi·eASUl'e .. .... it" (the gas) "is mot with in the deepest 



INGAU,] LAKE SUPERIOR. :.rn h 

wol'kings ...... above the 8th level all wa.tel' infiltl'ating into the mi no 
is pu!'e lake watel', whilst below Lhat level i;; a zone of high ly minol'al­

ised watel' .. .... the gas is unequally d istl'ibuted through the lowol' 

workings, occupying independen t Cl'acks, fiRsures and vngs .... the watc1· 
annoyed the men very much; on toud1ing thei!' skin it would almost 
blister it ...... it" (the gas) "was also previo11><ly mot with in the ?l'd 
and 6th levels." (D.) Mr. :Macfarbnc also rn en t ions the occu l'rencc 

of this gas on tho 8th level in a vng. 

Ml'. G. C. Hoffmann, chemist to 1.he Su1·vcy , having analysed a sam- ..1.~1n.lysis of 
I f } . . h I! [ b M R' I d .'I. , h h 1111ne water. p e o t 11s water whw was co ecte1 y I'. 1c 1ar l'et ewey :it t e 

ins tance of DI'. 8elwyn in the summe1· of 1882, reports a,; followt<. '!' 
Aftel' giving the deta.i ls of tho analysis, ho says : " Total di:;sol vcr1 solirl 
mattel' by dil'ect experiment dried at 180 C. :3E.·D5G6" in 1,000 pa1·ts by 
weight. "'l'he fo1·ogoing acids and ba,,;es are most probably rombinod 
in tho watel' as follow,; (Ca1·bonates ealculated as monn-cnl'bon:itc~, and 
all the srdts estimated :i ,; a nhydl'ou;.;.) 

Cliloricle of Pota8siuni . 
Sodium ..... . 
C.:alci11m ... . 
j\J ai,ri1esi u 111 ••• • •. • • •••••••••• • • •• • • • ••••• 

Sulphate of Lime ...... . . . . . . . . . . . . . . ..... . 
Carbonate of L ime . ..... . ..... . . . .... .. 
Silica 

. .Ji)8:2 
1G 80% 
17.0807 

1.2937 
.0672 
.2936 
.0540 

"Tho rock on the Llot. iolen;eeted by t.ho silver vciu i ~ a chloritie" l'ou~.tr; 

diorite, evidently forn1ing a dike. 'J' ft diffe1·s somewbaL from the roc1<s . . 

rocks of the othet· dikes of this _ location :1mong which may be men­
tioned cor::>yte and a.northite porphyl'y ...... gray flags till out a.It the 

• Geologicu.l nnd Na,tural History Survey of CtLnada .. Report of pro~ress. 1885, see. i\!, page 17. 
t Prof. RolR.nd D. In•ing describes these rocks as follows : 
"Between Thunder Cn.pe ttnd Silver Islet n. large number of Jikcs are """" 1outti 11 r; the slate>. 

Only one of th c.:;e dike roeks, which appear for the most. µn.rt Lo be t.be . .::n,nie fl S /.h o.~e which form· 
the numerous dikes of the South Wc>t shore of Thunder lla.y, already described, was examined .. 
This is the rock which forms the dike <J t .Sih•or Islet. It. i• :t 1h' 11r ly bl:tck, r:othcr fi11c grained 
rook, distinctly composet! of a.grecnisb hl:tck an<! a white min~rnl, the l:.ttler being of course fel ­
spar. According to i\!itcfa.rl1tne its spc<:ilic gnwity ;, 2.7 nnd its silica content 53.3! per cent. rt 
contains 5.02 per cent of wntcr ,an amonnt inclico.tiug 11 consideru,ble altcrntion: and this indic11-
lion is fully borne out by a rnic,·oscopic .' tndy of the thin section. Thi; shows f,fl.bul nr plu.gio­
clases with some orthocln.scs fl ~ prcdomina.ting i · , ~redi ent>. Th ese fels1rn.rs n.re n,ll much.dulled 
by altera.tion anu n.rr; ofte11 penetrated hy secondary qun.rtz. Ii m1cny pla.ce., the larger felspars 
have between them a mass of rnmllcr, ulllch cn1>be<I an•l ahrnys highly 11,llored fc lspArs. The 
augitic ingrediellt is only partly freshi being commonly IUUCh a.ltc rcd to ochre. , and 1tr:i.litc wi th 
w hich a ltenLtion is connected tho formation of snme niagnet i te, Hrrth er iLbun<ln.nt tita:oic iron 
for the inost part alt.ered to itf: chnrn.ctcri~tic ~ray decomposition product :ind sparse apatite 
complete tbe resembi>wce between th i.' rock 1tnd the finer orthoclnse-gnbbroil of the Kewee­
ua.wn.n." S ee monographs of tl1c U nited States Ge«)log ical Surn •y, V ol. V, "The f1oppcr. Bcar.­
ing Reeks 0 f Liikc Superior" by RnLincl n. frl'in~. p. :l78. 
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SILVER ISLET ,. 
IN 1869. S.E. 

SCALE 80 feet = 1 inch 

The rich part of the ve"in is indicated thus \\ 
a Shaft & Shaft House; 
b Slide for Boat 

Fig. 2. 

LONGITUDINAL SECTION 

THROUGH 

WEST OR MAIN VEIN 
-----@-----

s CALE 

160 feet = 1 inch 

:Fig. l. 

! 

N.W. 

PLAN OF 
SILVER ISLET 

IN 1879 

SILVER ISLET 
MINE 

LEGEND 

CROSSMCUTS E THUS • 

CROSS-CUTS w 0 

TRAP 

ARGILLITE 

SCALE 160 feet,] inch 
MAIN BREAKWATER 

Fig. 3. 

Figs. 2 & 3 are reproductions of drawings accompanying a paper on Silver I.let, l,oy Mr. THOMAS MACl'ARLANR,- in the Trans. American Institute of Mining Engineers for I879•80. The 
Longitudinal Section is from tracings supplied by Mr. C. A. TROWBRIDGE. 
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spaces between the various dikes." (0). The \'ein "has . been 
exposed at several points where it crossel:l the sedimentary beds, but 
there it is split up into numel'OUS thin veins of quartz, and shows 
nothing of the great width which it carrie.3 on Silvel' Islet, nor have 
any of the rich silver minerals of that locality yet been found upon the 
mainland 01· upon Burnt Island" (0). This diorite dyke dips S. E. 
at an angle of from 60° to 75° from the horizontal, and is faulted some 
80 feet by tbe vein. '· The workings have never been productive 
outside of it, indeed there are large areas of the vein enclosed by 

::Dykes improg- diorite walls on both sides wbieh have yielded no ore." (C) . "The 
~~!~~i~~l>. long" (diamond drill) "holes E. anJ W. on the 1st level proved that 

the dyke was saturated with graphite which is alRo noticed in its 
outcroppings known as Pyritic and Ship island!', one a~1d five miles 
from the mine. Out of the whole series of twenty-one dykes cut 

Influence of 
floors in vein. 

by the vein, ...... the Silver Islet dyke is the only one impregnated 
st1·ongly with graphite and pyrites" (D). "The influence of the 
country rock upon this vein is very apparent from tbe development 
on tbe 6th level N. and on the 9th both N. and S. In hoth levels 
on entering the schistR" (?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 ..... Tn drifting south, 
a small dyke of a few feet in width wus met with" (D). Regarding 
the connection supposed to exist between the fi00rs which cross tbe 
vein at intcl'vals and the occurrence of the silver ore. Mr. R. Trethewey 
told me that they were not necessarily to be regarded as an indication, 
as bas often been alleged, fol' altboL1gh there seems to be some little 
connection in the upper and richet· part of the mine, they had the same 
floors below that iu the poorer pa1-t, but they were unaccompanied by 
silver. However, in a general 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 tbe next floor would be rich, though sometimes 
the silver would not be found for some little depth below such a floor. 

Hi.Btoryofmine History of the Mine.-The Silver Islet vein was discovered in the 
summel' of 1868, during the exploration of tbe lands of the Montreal 

Discovery. Mining Co. by a party under the direc,tion of Mr. T. Macfarlane which, 
on leaving in the fall, aftet· the summer':; exploration of this and other 
properties, the party b!'ought away with them specimens valued at 
$1 ,200 taken from the outcrop of the Silver Islet lode. During the 
summee 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 work on the Islet 
difficult, some 9,455 lbs. of ore were produced and shipped to Mont-
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ma!, valued by assay at $6,751.67. In August of 1869, the same ~~~r~enoed. 
party began to sink a shaft on the Islet on the east branch of the 
>ein, 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. The_y were instructed to take advantage 
of the formation of ice around ibe 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 Rpring they bad, by sub-
aqueous blasting, and fi shing 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, howeve1·, had to be discontinued on account of water. 
"That ten men bad 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- ownership. 

ber, 18'i0, 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, etc. " 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 operntions, 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. Frne an<l his 
party in enclosing the I slet with cribbing, so as to establish a perma­
nent mine there. The difficulties experienced from the storminess of the 
season and trnuble with ice we1·e very grnat, both in placing the crib­
bing an<l in keeping it in place, and gales took away most of it, which 
bad to be replaced. 

"By the 1st May, 1871, an excavation bad been made on the rich 
part of the vein inclosed by the cofferdam having a leng th of 65 feet, 
depth of32 feet and an average width of 8 feet. By the close of navi­
gation in November, t his wor king had attained a depth of 90 feet, and 
bad 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 aseay $642,932.01, and also one lot of fi:ve tons, 
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:Jontinua.tion of wol'th $5,200, which was lost in transit on the propeller Coburn. 
historv of mine " i\i' · t' d ·th · f't th l f · · l rnrng was con rnue w1 varying success a er e c ose o rn.1 \- -

gation in 1871. '.!'he vein wa8 found to be rsubject to frequent and sud­
den changes, both as regards size and richness. l n the fall of 187l, it 
narrowed down to f:i inches in width at some points, with :;carcely an.\' 
first quality ore in ,;ight. During the winto1" ii gradually widened and 
became very productive. In )[I'. Prue's reports many such alternatiOJh 
are recorded. He ::;ay::; that in the summer of; 872, ' the lode became· 
broken up, being thoroughly mixed with diorite and wedges ofplumbago. 
and in t he fall, the mine a:;1rnmed anything but a flattering appearance.· 
Mr. Frue further writes on thiB snbject as fo llowti: ' fo the followi11g 
winter it suddenly eha.nged in character and produced, up to May ht. 
1873, 250 tons of rich packing ore worth about $1,500 to the ton. 
During May, and t.he ea.dy :summer, the vein tlisappea.red almot>t. 
entirely, being b1·oken up into strings anc1 feeders. Later, however, 
there was a decided improvement which was aga.in ovel'sliadowed hy a 
passing cloud, and although in extending the drift. north on the 40, a very 
p romising show of silver had been opened, I had often seen the mine 
clothed in ri<~her ap:pa1·el thu.n it ap1rnn.rcd ai tl.e close of nnvi.1.;ation .' 
(1873)." (C) . 

During the winter of 1873-4, :;evere storm:; did con,,ideral1le damagl' 
to the eribwol'k p1·otecting the I"let, amounting to ove1· $ 11,000, het<ide,­
earrying away the upper pO!'tion of the main brenlnrnte1· a11c~ doing 
other damuge. T he unfavorable rhaoges whi l' h Ot\ClllTed in the fa ll 
of 1873, eont,inucd up to t he elo:;e of 1876." T ho new level,.; wh ich Ime l 
been opened up, the 8th and lltli, proved wholly unproclucti\'l', although 
no difficully was experienced in followi11g and wo1·king 011 t~e vein. 
A vast amount of cxploratol'y '.\'Ork by mcnns of' the diamornl drill , a.l s· ~ 

failed to discover any deposits of rich ore. The eon,.;equcnce was of 
course g reat financial cmbnnassmenl: ancl a.n almost. entire reNsatinn 1;f 

work dming the snmmo1" of 1877. In Aug ust of that, yt):J t '. work 
was r esumed, and up to Dceembe1" 23,850 oz. of ,,;i h·er obtained uy 
sloping in the upper part of the mine. It was even pl'Opo::;ed In l'CmO\·e 

the rich ground lying betwixt tho mine and the lake, snhstiLuLing for 
it an artifidal arch, lmt fol'tnnately, in the i:; ummer of las t year" (1878) , 
"a. bunch of rich ore was Htruck beneath tlte 4th level S. of the shaft 
whici1 in a few month« yielded 721,632 (>Z. of silver, a qna.ntity amply 
sufficient to rescue the mine from all ih emban ai:;smenb a.nd pro,·ide :1 
reserve or working capital of $300,000 " (C). 

Mr. Lowe describes this period of the mine\; 0x i,.;tence a::; follow" 
Speaking of the tfrst bonanza, he :·mys it" extended for it diHta.nce or 100 
feet on tl1e hang ing wall of the m:tin vein, :i nd for nearly :i li ke r!iRt:mce 
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upon the same wall of the east vein. It val'ied from 6 inches to over 2 Firs~ bonania. 

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 outcropping. It was completely wo1·ked out by 1874, yielding 
over $2,000,00::> ..... 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 fol'med the selvage of bot!· 
veins. The bulk of this bonanza was arborescent i:;ilve1-, mOl'e 01· less 
mixed with Macfarlanite, a rich ore of silver car1·ying 78 per cent. of 
that metal along with arsenic, cobalt and nickel. Its physical ;;true- · 
ture resembles niccolite . ... The years from 1874-S we!'e devoted entirely Pderiod.of" 

a vers1t.y. 
to exploring, and but little silve1· 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. "Previou:; to the sinking of this 
shaft, the diamond drill was extensively used in different pa!'ts of the 
mine .... long holes were driven N. & S. on the 1st level. Tn one of them, 
silver was struck, but it proved to be only a small pocket. On thi~ 
level, 400 feet holes were dl'iven E. and W. fol' parallel veins; 40 feet we~t 
a small vein was struck," (D.) but subsequent testing by cross-cut and 
drifting showed no silver. "Oh the 3rd level, S., anotherse1·ies of holes 
was driven, and one of them, which was subsequently proved, 
skirted along within a few inches of tho second bonanza ..... The small 
pocket of silvel' st1·uck on the 1st level, S., was followed later on by 
a considerable streak of argentiferomi pyrites, running 2,000 oz. per 
ton; lead with 800 oz. }Jer ton, and native silver. This streak was 
cut near the junction of t.be 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 anothel' small bunch was struck S. of thi:; 
point on the same love!." (D) . He ful'ther says in refel'ence to the before 
mentioned second bonanza. "In drifting south on the 3rd leYel in AugusL, Second bona: . .za 

1878, strong impregnations of graphite we1·e met on the hanging wall 
which wel'e soon followed by the second bomLnza. Thir; deposit of 
silver was remarkable for its great width, 5 feet solid across the breast, 
and the occurrence in great quantity of two hithe1·to unknown com-
pounds of silver, namely, Animikite and Huntilite. The ;;bape of thi ~ 

bonanza was that of au inverted e;one with a base of about 50 feel on 
the 3rd level with the apex down as fal' 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 thl'ough native siker, tlie 
metal stan..:ing out boldly from the foul' walls of the winze. In· t.hc 
breast of the drift it stood out m great arboreRcent mas~e;; in the 

3 
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shape of books and spikes, in gnarled, drawn out and twisted bunches, 
followed by arborescent silver with intercalated bands of Animikite and 
Huntilite. This deposit was struck nea1· the junction of the two veins 
and the whole extent of the bon.anza was strongly saturated with gra­
phite ca1Tying a selvage of the same in the hanging wall three inches 
thick. The oanging wall was as smooth and as polished as a minor, 
with horizontal strire .... The width of the vein was over I 0 foet, and the 
entire deposit, inclurling the stamp rock, yielded about 800,000 oz. of 
Kilver. An interesting fhct connected with this deposit was noticed in 
the manner in which the arborescent silver was disseminated throu.gh­
out the whole width of the vein, and in the 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 su1·plus of 
$300,000, which, however, was expended, along \.vi th six asses:;ments, in 
the constrnction 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 uppe1· parts of the mine and two years' work on Burnt Island and 
the mainland." (D.) 

Mr. :M:acfarlane's description continues:-" I have not found it pos­
sible to ascertain tbe amount of the -product year by year subsequent to 
1875, but according to information received from C. A. Trowbridge, 
Esq., Secretary of the Silver 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 -~ozs. refined silver with a value 
of $3,921,727.24. 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$2,948,01!;.81" (C.) He further adds that ho bad since learned 
from M1'. Trowbridge that the precise yield (up to the encl of 1879) was 
~3,039,557.49 and continues "when visiting the mine in July, 1877, the 
vein appea1·ed perfectly well defined on the 9th level, but nothing in the 
!lbape 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. Thio; shaft was filled ·with water 
at the time of my visit. The vein below this point has been tested by 
a drill h<Jle 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 
yeai- 1879, as recorded by Mr. Macfarlane and others. Mr. Low's papei-, 
from which I have taken the following items, brings it up to Decem­
ber, 1882:-

" On the 9th level a small bunch of silvee was struck accompanied 
with graphite ....... From 1878 to the present date " (December, 1882), 
"the mine has been passing through its tSecond period of adversity, 
although in that time silver bas been struck in various pa1·ts of the Second period 

mine below the 9th level. The only important deposit met with wns of ndversity. 

on the 13th level south. This was also accompanied with a graphitu 
impregnation, but from its irregular and detached condition it did not 
augur well for a large deposit. It 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;2:·rn · 
foet before the cmisation of operations. I have it on his authority that 
:at 80 feet north on the bottom level, they had a good bunch of ore. He 
also tells met.hat the total yield of the mine from its commencement Totnl yield 

to its close in 1884, was about $3,250,000. of mine. 

Exploratory work was done on other parts of the vein which wa:; Work done 

trnced inland for about a mile from the shol'e, making the length of~ .. f:i~n~~ 
the vein thus known, counting from the Islet, about 9,000 foot. Jn trn-
ve1·sing this distance, it inte1·sects many trnp dykes which, howevel', 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 gt'eat deal of surface tt'ench-
ing has been done. ThiB work did not, however, result in any di;;-
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 pyrite:; 
in a vein stone consisting of argillite c:emented togethel' by calcite. The 
se!'ies of dykes crossed by the vein on the mainland differ in appearance 
from that on the Islet consisting as they do of dat'k compact ti-ap, 
whilst the latter is much coarser grained and cat'ries much iron pyrites. Work on vein 

Besides the beforementioned shafts one was sunk on the vein where it on islnnds. 

crosses the dyke forming Burnt Island. These dykes arc faulted by 
the vein and are, therefore, older than it. Ml'. Lowe says that the 
diamond drill was also used extensively on Shangoinah Island and on 
Burnt Island. 
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Mr. Curtis writing in Februai·y, 1877, sums up the history of trie 
mine as follows :-"A capital of $73,000 pnid a dividend of $161),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 yeai·" ( l 877,) "we find that 
the to!al amount of dividends have been $622,666.66, arid 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 JJake 
Supe1for, to furnish steam-tugs, engines, pumps, and build a mill 
capable of con<:en trnting over 75 tons of rock per day" (B). 

Mr. Lowe states that more than $1,200,000 were expended 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 furtbe1· that th1·oughout the mine neai·ly 5,000 feet of 
holes were bored by the diamond d1·ill. 

The below given tables show the yield of the mine year by yea1., and 
are compiled from Mr. Macfarlane's pnper above quoted and the other 
sources mentioned. 

Weight in Lb~. V:ilue per Ton. Total Value. 

Under Montreal Mining Co ....... . ...... . 
New Proprietors, 1870 .. . .. . 

'' do 1871 (Newark) .... 
" do 1871 (Wyandotte) . 

Lost on propeller "Cob11rn " ...........••.. 

Season 1872. . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
1873 .... . ....... . ..... . . . . . . . . . . . . 

" 1874 ... . . . . . ... . ...... . ....... .. . . 
1875 .... . ......... . .............. . 

$ c. 

27,073';} 1,646.80 
155,543 1,175.80 
183,453 1,507.64 
778,468>! 1,296.48 
10,000 1,040.00 

--- ---
1,154,537-t $1,322.44 

3 10,744.02 ozs. 
289,763.77 " 
250,021. 75 " 
145,902.50 " 

996,432.04 " 

$ c. 

23,115.35 
92,153.23 

138,291.88 
504,640.13 

5,200.00 

$763,400.59 

$1,195,718.45 

Carried f orwa'rd.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . $1,9.Sfl,119.(14 

•Mr. Richard Trethewey sa.ys 155 gn.llons per minute is the correct figure. 
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Brought forward . ..•.................. · ... · ....... . 
Produced by stamp mill, Dec. 1875, to Nov., 

1876 ( concentrates) . . . . . . . . . . . . . . . . . . 136,529.00 ozs ... . .... . 
Produced by stoping in upper part of the 

mine, 1877...... . . . . . . . . . . . . . . . . . . . . . 23,850.00 " 
Produced from second bonanza, 1878 ..••... 721,632.00 " 
Produced from deposit at 960 ft. level, about 

1882. (Mentioned in Mr. Lowe's paper.) 

Total of amounts mentioned in various ac-

3'j H 

Sl,959,119.04 

103,835.00 

28,620.00 
865,958.00 

30,000.00 

counts of the mine as above .......... . . ....... S3,047,532.04 
Amount unaccounted for above .......... . . 

ToLal value of silver produced from the com­
mencement to the close of operations, 
according to Mr. Richard Trethewey ... 

202,467.96 

3,250,000. 00 
·-- ---

. ....... $3,250,000.0() 

· This discrepaney of $202,467.96 is not necessarily due to an actual 
d.1:;a.greement 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-
ci1i.l report of Mr. Richard Trethewey, dated January 20, 1884, to the Latest 

President of the Company, where he says "The work at the mine developments. 

during the past year has been devoted to the sin king of the shaft to the 
i., 100 feet level, drifting the same north and south of the shaft, sinkrng 
two winzes below the 1, 160 feet level, and back stoping at flDCouraging 
points in some of the upper levels ....... These d1·ifts" (from the 1,160 
feet level) "have been extended southward 227 feet and northward 
81 feet. The vein, though well defined and canying 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 gl'ound 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 mn of ground in which silver has been found above. In 
the levels where back stoping has been cal'l'ied 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 m ground such a.s described and finally been rewa.1·ded by en­
countering rieh deposits, and there is no reai:;on wby we should not ex­
pect similar results a.gain." He continues thus: "Ere long we shall 

Closing of mine find ou1·selves placed in a serious dilemma owing to the non-arrival of 
our winter :rnpply of coal last fo 11-a vessel wi tb a eargo of Hcarly 1,000 
tons having failed to reach here, being laid up while en route. The pre­
sent supply of coal is sufficient t.o run with until aboutMarch 1st, after 
which we shall find it extremely difficult to earry on the work." 
Operations were accordingly suspended early in the spri og of 1884. 

Description of 
illustra.tions. 

St.amp mill. 

Plate I shows the underground workings of the mine on the west or 
main vein. l have not been able to obtain a section showing the same 
fo1· the eastem branch above its junction with the main vein at tbe 
fourth level, but M1·. John T1·ethewey tells me it was mostly stoped out 
from the fourth level to surf:H.:e, being worked by cross-cuts from tbe 
main vein from which levels were driven on it. The t1·acing from 
which tbe illn::\tration 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 ti-acing; 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 underg1·ound development made 
upon thiti famous vein. 

During the first few yelll"s whilst. the very rich ore of tbe first deposit 
was being worked out which bad only to be barrelled up am! 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. Th:s work was carried out in tbe winter of J.873-4. 

The machinery used cont<isted of 50 head of stamps, 24 Frue va.nners 
(an improved fo1·m invented by Captain l~rue of the old Brunton frame) 
and two No. 4 Blake crushers with the necessary hoisting gear, water 
tanks, etc., and a '.'.50 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 hauled up an incline to tbe 
mill where the :ol'C being dumped and fed into the Blake erusbers, 
passed from them to the stamps. The battery slimes passed direct.ly to 
the Frue vanner11, which were arranged in two sets, one below the other, 
the upper or head tables and the lower or clean-up tables. 'l'he tail ­
ings from the former passed to the latter, and were there further con­
centrated, the heads or concentrntes being barrelled up and sent to the 
smelte1·. The heads from tbe lower Bet 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 moiiJture, at an average cost, according to 
M1·. Low, of $1.70 per ton. The concentrates varied in their value 
from $:·{00 .to about $10,000 per ton, but aver:tgecl between $500 and 
$1,500. Mr. J1owe st:ites that the tailings averaged about S2 per ton, 
and that the mill saved 90} per cent. of the silver in the ore. The rock 
put through 1·an from 6 to 37 oz. per ton. 

To Mr. Riehard Trethewey I am indebted for the following items Co8tofmilling. 

regarding cost of pl'Oduction caleulated pet· ton of rock milled :-* 

Mining ....... . .. . .. . . .. . . . . ....... .. ........ . 
Sorting ...... . ... . ... ......... .. . . ... . ..•.. .. 
Labour and tug expenses, transporting rock from 

mine to mill .............................. . 
Crushing, stamping and dressing ...••.......... 

Total .... ... ...... . .. . ...... . 

$2.50 (to 83.00) 
50 

50 
2.00 

gi) ,50 

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

b "d bl l "ffi I . I . . ~ t f' ore, etc. een cons1 era e l 1 cu ty 111 ma ong satiSHiCLory arrangemen s or 
the sale of the ore. The assays made of some of the first Jots by differ-
ent assayers varied greatly, and furthermore, the smelting charges 
w ere very high. "Both at Newark and Wyandotte, the smelters only 
gua!'anteed to return 95 pe1· cent. of the silver contents and ehal'ged 
$100 per ton for smelting," says Mr. Macfarlane, and the smelter:; 
naturally refused to account for more silver than was shown by thei1· 
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 C(\mpany determined to erect smelting Wyandotte 

k f th · d h" d · 1 d d l · smelting·works wor s o e1r own, an t 1s was accor mg y one an sme tmg was 
eommenced at the 'Wyandotte works by July 1st, 1871. Of these 
wOl'ks Mr. W. M. Courtb>, in a papei· read before the American Institute 
of Mining Engineers, Oct. 1873, says "The intention was to work Wes-
tern ores with thot>e from Lake SuperiOI', since the latte1· contain but 
a small amount of lead. Hence the capacity of the works is much 
larger than is needed fol' the present yield of the mine. The planned 
process for t1·eatment was, smelting with lead ores, clesilverizing the lead 
by Balbach 's process with zinc, cupelling the rich lead and refining the 
crude silver. Since the supply of vVestem ores was uncertain, and prices 
and freight;:; we1·e hig h, a sufficient supp ly could not be obtained; and 
hitherto the works have been in operation but a few months each year. 

• For further detail8 see Appendix B. 
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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 cupelliog and refining the bullion. In addi­
tion has come: treatment of the matte to save the nickel; refining tbe 
nickel matte; ex trading the 8ilver from the marketable nickel speis::;, 
and treatment of the refuse too poor for smelting." 

I have gone somewhat fully into the hii:;tory 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 consideration. 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 outcropping under water near the shore. No 
success seems to have attended this effort. 

McKellar's Island. 

This vein was discover£d 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 II, Figure 2). 

Vein It is very large, consisting of coarsely crystallised, calcite and barite, 
oharaoteristics . occurring in separate ribs fOl' the mo8t part, although they are mixed 

in parts of the vein. With these prepondernting minerals there is a 
smaller proportion of quartz, generally co lourless. The metallic 
minerals consist of zinc-blcnde with a little g alena and pyrites which 
~tre 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 

Assays. 

S ide branches. 

south side of the island. A sample of one of these skeaks assayed­
gold, none; silver, about t oz. whilst another from a different place in 
the same gave neither gold nor silver, showing that the dark color­
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 aR shown in the 
accompanying illustration. 
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The enclosing rock i8 a dark green, coarse i;:rained trap. This com- Enclosing 

h 1 . 1 d h. ] . 1 ~ h h . rocks. J>OSes the w o e 1s an w 1c 1 1s on y some eig t or nine c ains in 
diameter, and is evidently part of the outcrop of a dyke which appearn 
further west in Thompson's Island. A little altered argillite appea1·s 
·On the south side of the island still clinging to the dyke. 

According to M1·. P. McKellar, argentiferous blonde 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 Worked for 

has been worked down from tmrface, some thirty men being employed barite. 

at this work, and the product after hand picking 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 rml at the island for 
the best quality. 

Thompson's Island. 

This island consists fo1· the most part of trap in the form of dykes Enclosing 

Tunning lengthways through it with a small development of the argill- rooks. 

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 t1·appean rock of rather coarse toxtlil'e. 

It was located in 1853 by Mr. T. Macfarlane for tbe Montreal Mining work done. 

Co. A small amount of exploration was done in 1873 and in the winter 
of 1873-4, when some development work was done lo test. a vein cross­
ing the island at its eastern extremity in a north-westerly direction. 
It consisted, a:s far as I was able to see, of an ad it level run in on the 
vein, where it shows in the face of tho 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 OD .the vein, which here con::;ists of an ag.Q:re- Vhein .. 

. '-' c aracter1stics. 
gate of stringers and branches of various sizes, covering a width of 
about four feet. The gaDgue con~i,;ts mostly of barite with some calcite 
and white and amethystine quartz. It cal'!'ies a small amount of the 
usual metallic minerals, viz., blende, galena and pyrites. Other veint:< 
occur, crossing the island in a north-westerly direction of a very similar 
nature to tbe 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 firsL 
worked properties OD the lake, operations having been carried on there 
in the years 1846 and 1849. 
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Rocks of isl11nd It consists, like the othel's, of a group of trap dykes with argillitee, 
between, which latte!' rocks attain their largest development at the east 
eud of the island, where they are to be seen fol'ming a cliff about 200 
feet in height, and al'e capped with a thin sheet of columnar trap. They 
lire cut at this place by several dykes running lengthways of the island. 
Passing along the south shore of tho island tho same geologic conditions 

.intru>ive are obsel'vable, except that fol' some distance the argillites are seen to 
trap sheelo. be associated with intrusive sheets of trap. Thi8 is visible for somo­

distance along the south shore at one place where in cliffs some 30 to 
-W feet high are to be seen three such sheets. That they are intrusive 
"beets is shown by the fact that they are frequently lenticular and 
eurvo up the bedR above them out of their plane ot bedding, the undel' 
>:<ide of the trap sheet lying fiat on the beds below it. At one plaC'.e 
this was found to be the cauise of a very sudden change of dip of the 
argillites from a fiat angle to the eastwards to a dip of about 450 west­
wards. Again, where the covering a!'gillite has been recently denuded 
riway, the remarkably smooth upper surface of the trap oheet fui·ther 
attests to the COl'rectness of this view, these surfaces in no way 
1·esembling those polished and grooved by ice which also occur in this 
1·egion. 

Bncl~singrocks A plan, etc., of the weotern point of the island where the develop­
ofvem. ments have been made is given in Plate III. Here there are as shown. 

Tr:tp dykes 
and sheets. 

Altcrod 
:m:i Iii tes. 

Veins. 

two dykes 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 tt-ap whose color is lightened by the presence of white feldspal' 
occurring radiately cl'ystallised, the interspaces being filled out with a 
dark green mineral, pl'obably hornblende. The smalier dyke "B" 
is a dark green crystalline trap carrying a quantity of pyrites much 
more compact than the othel', and weathering with a comparatively 
tlmooth reddish brown surface in contrast with the gray aspect of the 
weathel'ed surfaces of the ma,in dyke, which can be seen to be due to 
the kaolinisation of the felspar. The trap sheet in general appeai·­
:rnce and fractu!'e 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 trill:e on a confused strncture like false bedding, whilst on the 
fracture they resemble a :fine-grained red trap. A similar altered argil­
lite is descl'ibcd later as occurring at Jarvis Island. 

'rhcre are several veins visible on the flhores of the island running 
acl'oss 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 Ill, is the only one on which any work has been done. 
The main vein with which at"e rtssociated a few side bl'anchet> i~ lal'µ:e \fa.in -vein. 

and filled with a solid g·mgue of coarsely Cl'y.~talli;;ed barite and cakite, 
lhe metallic minr.rali; being represented by copper gltwce, copper 
py1·ites, zinc blende and a little argentite, which occul' for the mof;lt pa.rt 
disseminated through a.bout six im:hes of gangue along either side of a 

six inch !'ib of pink barito occurring in tho middle of the Yein. This . 
fissure bas faulted the enclosing rocks about sixty-five feet horizontally. 
In the Geology of Canada, page 708, it is stated that the two shaft,,; 
(shown on Plate III) a!'e l'espcctively 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 80me rich specimens of 
silver ore were obtained. 

Jarvis Island. 

This vein was discovei·ed in 1868. It run~ across the island in a 
north-westerly direction and dips N. E. at 50° to 55°, contrasting thrn; 
with the nearly vertical dips of tbe veins of the ot.her islands. In the 
summer of 1869 Mr. Macfarlane sunk a twelve feet shaft on the vein, ~~~!~~.~~nt s. 
"in accomplishing which work the following ore was pt·oduced :-

1·9 lbs. first quality ore containing 3.45 per cent. of 
silver= 39.70 oz. at $1.25.... .. .. . . . . . . .. . . . $49.62 

2,483 lbs. second quality ore containing 0.15 per 
cent. ofsilver=54.18 oz. at ~l.25 . . . . .. . . . . .. 67.72 

Total ............ $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 quile a consider­
able amount of work was prosecuted in the way of drifting, sinking 
winzes, &c. Three shafts were also sunk, of the respective deptbs of 
160, 31 and 78 feet, and oome stoping done. Besides this, the neces­
sary 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. Thet<e 
operations were conducted during the years 1871-2, and were st{s­
pended Lite in the latter year owing to unforeseen :financial troubles. 
In the spring of 18e6 the company which bad 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. Ml'. John Trethewey, who was io charge of the 
uodel'ground department at the time of my visit, was d1·ifting south tn 
get to the contact of the al'gillites and the dyke, as that was the Ilosi­
tion in which the ore had always been found at Silver Islet. I am 
now informed that, having been unsuccessful to the south, they a1·e 
drifting north to get into the al'gillites upon the other sitle of the 
dyke, and that the superintendent, Ml'. Arthu1· McT~wa11, >«lj">i that 
the vein is looking well. 

Enclosini;rocks The distribution of the enclosing rock:i i;; shown in Plate l V. Here, 
as at Spar Island, the vein crosses two trap dykes with a1·gillites in 
between, which lie nearly flat, but turn down and become much 
altered on approaching the mo1·0 northel'ly dyke, as they do under 
simila1· conditions mentioned in speaking of Spat· Island. A desc1·ip­
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 the!'e is little or no alteration. Tht· 
most northerly dyke show;; two varieties, the one a rather coarse 
grained rock, in which the hornblendic mineral, being mixed with 
white felspar, gives it a greeni:;h-gray appearance; whilst the fel­
spar of the other, being red, gives a redder colo1· to the rock. A 
description of the microscopical characters of this 1·ock will be found 

vheiu . . in Appendix I., Specimens Nos. 113 and 128. The vein on which 
·C arncteristics. 

this work ha~ been done i;i somewhat similar to the two last described, 
the gangue being made up of the same minerals. lt 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. I notice the follow­
ing succession at one point on the outcl'op of the vein, io goinp: from 
west to east across iL :-

1st. About four feet of la rgely crystallized calcite, with thin 
seamings of quartz throughout, occurring mostly between 
the crystals and along their clewage 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, wi th 
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 slickensidcd 
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 fat· of limited extent. 
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'l'he 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 T, Assay No. 34). 
It contained about 2 pci· 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 lbs. An assay of some of the pyrites from this vein showed it 
to contain neithel' gold nor silver. (Sec Report of Progress, 1886, 
Part T, Assay No. 20). This vein is somewhat analogous to the Silver 
Islet vein in eurrying carbonaceous matter, which shows as a black 
~earn on the hanging wall . 

Yictoria Island and McKellar's Point. 

Passing westwards along the band of dykes forming the "Macfar- Geological 
B l ,, v· t . I l d Tb. . . ·1 b structure. lane e t, we come to 1c ona s an . 1s 1s s1m1 ar to t e rest, 

having several dykes of trap rnnning through its length, with inter­
rnedillte n.1·g illites, which la.tter however, here compose a much Jarg01· 
in·oportion of the island than is the case with those just mentioned. 
'l'he developments made are situate at its western extremity, where a.veins. 
vein of the usual type, of barite and calcite, running in a north-westerly 
direction, has been tested bj surface work and by two test pits to 
a depth of thi1-ty feet. Some tunnelling was also done on another vein. 
lt is said that about $5,000 were expeuded on this island . 

..it this end of t he island there is a large development of a red Red syenitic 
qenitic rock. ·whethe1· this is a product of the alteration of the rock. 

argillites b_y the intrusive roclrn of the dykes, or what is the precise 
natm·e of the causes which originated this rock, must be left in abey-
ance for elose1· study, both on the g1·ound and with the aid of the 
microscope. 

On the furthe1· extension westward of this belt, at the extremity of'MeKellrir'• 
:J1cKella1·'s Poin t, very similar conditions are found. Here also therePoint. 
is a. large development of the red syenitic rock in connection with 
trap dykes of the usual basic nature and dark appearance. The syenitic 
l'Ock varies in different places from a highly crystallized, rathe1· 
coarse-grained red rock, showing distinctly to the eye the reel fel-
Rpa1· associated with the green, apparently hornblendic, mineral, while 
in othe1· places, whilst presenting the same general color and appear-
ance as the typical syenite, it is much finer grained, and has more the 
n,ppe::ll'ance of a elastic rock which has been somewhat metamorphosed. 
Here also nothing can be definitely said of the origin of these rocks 
without furthe1· work being done.* This syenitic rock has a distinctly 

•See Appendix , Specimen No. 85. 
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bedded appea1·ance at this point, showing a dip to the east at about 
15°. Anothe1· curiouR featut·e here pl'esentcd, and which is noticeable 
also in the rock at the west end of Victoria Island, consists in the 
occuncnce of inclusiom, which have the appearance of bent and 
twi,.;ted pieces of argillite which have been metamorphosed. 

These rocks only occu1· at the extremity of the point, the rest of 
which consist;; of a regnlar tangle of dykes of trap of. the ordinary 
nature, with a,rgillite8 induded between them, the whole forming a 
p1'<iminent rocky ridge running back towards the mainland. NumerouR 
veins of the usual nature cross the point in a more 01· less nnrth-west­
edy direction. They car1·;; a little of the ordinary metallic mineral,., 
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 SU!'Jk. 

Coast Section. 

~Che north sho1·e of Little Trout Bay presents very similar phenomena 
to those just mentioned. Here we find quite a la1·ge development 
of this red rock, which at this point, however, has a much more 
distinctly syenitic composition and appearance, in marked contrast 
to the genel'al appearance, structure and mineral natm·e of the 
other igneous rocks of this formation. It lies apparently in bods, , 
interstratified with the usual sedimentary rocks. Several of these 
occm· here, with varying tbiclrnesses of argillite between, which latter 
in places thins out so ao to leave two syenitic beds in direct contact, the 
plane of division between the two being, however, still quite distinct. 

Examined by eye, thio red ~·ock seems to consist largely of red fel­
spal', with which a green mineral is intermixed, pt'obably 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 folspar c1·ystals distributed throughout the rock and 
occurring occasionally in large nests or aggl'egates in a dark horn­
blendic base. Dykes of the ordinary da1·k-green basic traps cut these 
beds in places. 

On the eastern side of Caldwell Point occurs a litt.le bay whose north­
ern shores consist of cliffo 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 :-Flat un­
der and arched upper surfaces closely conforming to the bedding planes 
of the enclosing argillities. Two distinct sheets are distinguishable, 
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the uppel' oue at one place having p1·otruded a tongue from its lower 
surface and lifted a part of the sedimental'y rock on wh ieh it lies, which 
is now visible as a thin sheet of shale, projecting upwards into the 
matlB of the tt-ap and making an angle of about 19°, with a horizontal 
bedding of the rest of the beds. Pasl:!ing eastwards along the section 
the upper surface of this upper trap sheet is seen to curve downwa1·d; 
to the water level, and at its eastern end to be overlaid by the argil-
1 ites resting on its remarkably fiat, smooth upper surface, which here 
shows the end view of tbe columnar strncture of the sheet. Another Ditie .. ent ages 

of trn.p dykes, 
trap sheet is seen to overlie these argi llaceous beds about :fifty fee~ above sheets, etc. 

this point. A vertical trap dyke n.bout the middle of the section cuts 
the horizontal traps, &c., causing a displacement of a few feet, thus being· 
evidently youngel' than them. Other displacements have also occurred 
~ausing 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 t']ightly above water, and is intersected by a small dyke of 
trap closely resembling i~, but which, judging from its well defined 
walls, is evidently younger. Similar evidenci~s 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 sroalle1· one, running on about the same course. The former consists 
of moderately fine grained greenish gray trap, showing distinctly the 
radiately arranged felspat· crystals upon the weathered surface and 
decomposing into a loose granulal' mass, whilst the smaller and younger 
dyke bas a much mo1·e compact structure, rendering the separate 
minerals indistinguishable, and weathers to a smooth, uniform, rusty­
red si:rface. 

Passing northwards from this point the rocks are well exposed in a Rocks of co:ist 

. f h'Jl . I !'ff' f: . 11 1 t d 1 t th t secL•on N. from senes o 1 s, wtt l c 1 aces, runmng para e o an c ose o e coas . (:oJdwell Pt. 

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 
<;o]umnai· structure. 'rbis 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 resisting 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 sheet8 of traps capping 
the bills, it could not be positively said in any instance whether they 
cut thi·ough them Ot' not, and although in several cases they appeared 
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to Jo ;;o as Yiewed from tho watel', it was either found impossible to· 
rear:h the spot at which this might have been proved, or when reached, 
the covering on the rocks prevented the necessary obset"vations from 
being made. A good instance of this is observable on the north side 
of Turtle Point a little west of its extremity whe1·e a dyke of a very 
compact trap, and with a marked columnar skncture, normal to its 
walls, rises out of the witter a" a perpendicular cliff, owing to the 
removal ot' all the argillite originally enclosing it on 'the fake side. 
This dyke is seen to extend a;; high as the top of the trap sheet capping 
the argillites on its inner side, and seems to retain its horizontal 
columna1· structure to the top, even where in contact with the vertical 
columns of the horizontal trap. 

Effects of trap Those dyke~, c1.u·iously enough, have in nea1·ly every case altered 
~!'t!~?~:g;_- 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 i,_, the exception, and an instance was neve1· 
encountered where a crystalline structure was induced in them. This 
contrasts strongly with the large amount of alteration obse1·vable neat· 
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 felspa1· crystals were noticed to 

Etfocts of trap occur in the arg illite. immediately adjacent to tbe dyke. This absence 
sheets ou sed1-
menta.ry beds. of alteration is also noticeable with r egard to the contact of the 

horizontal sheets of tt·ap where there is occasionally a slight amount 
of induration of the unde1·lying s<>dimentary beds, a few inches below 
the junction, but generally there is no appreciable effect of Lhis sort. 
The line of division between the two rocks, both in thitl dii:ltrict, and 
wbere :,;tndied elsewhere in the formation is generally quite distinct, 
and where the softe1· undel'iying shales, etc., have been removed by 
weathering, which is very frequently the case, the lower wrface of the 
trap is presented as a. timooth overhanging plane. Occasionally, where 
not assisted by th is weathering effect, there is a Ii ttle difficulty in 

.lovatiug the exact plane of the junction which is rendered more difficult 
>'Ometimes by the frequently ve1'.}'fine grain of the trap clo"'C to the con-

~~~~ir~gor traps tact and its close resemblance to the colour and grain of Vie fracture of 
some of the underlying sedimental'y 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 occutTing at other horizons, 
no such effect is noticeable, and neithe1· these latte1· nor the dykes 
show that coa1·;,c1· grain towards their cent1·e which one would expect. 
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As a rule, the trap in both these last instances is a much fine1· grained, 
darker colored and more compact rock than the first-mentioned. 

The sedimentary beds of the coast sec tion consist of what may Sediment .. rr 
depo~its. 

generally be termed a1·gillites, although, from the preponduance of 
Rilica, 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 carbonateB. 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 structu1·e is w esent. 
Other noticeable foatul'es at'e the occasional presence of a little mica 
;1long the bedding planes and a confu~ed ropy structure of the surfaca 
of some of the beds, resembling somewhat ripple-mark in some 
instances, whilst in others it gives one more the impression of thei 
surface which wonld result from the flow of a viscous mass or thick 
mud beneath a surface skin .. 

Whel'cver developed, the jointing shows two sets of planes, one Jointing of 

bearing between east-north-east and no1·th ea,;t and dipping from 6fi0 5"me. 

to 85° southwards; the . other bearing about nO!'th-north-west and dip-
ping from 80° to 85° westwards. It is noticen,ble that these two strike 
directions closely correspond with the two main systems of fissures in 
this vicinity-the norLh-casterly dyke and the north-westerly vein 
Kystems. 

These sedimentai·y beds a ll along the coast a1·e found lying corn- Dip of 

paratively flat, and although locally they dip slightly, and these dips formation. 

are at t imes in somewhat contrad ictory directions, yet they may 
possibly have a general dip in a southet·ly di1·ection of a few degrees. 
The difficulty of determining the gene1·al dip of the whole formation 
is enhanced by the existence of numerons shallow synclinals and anti-
elinals and shallow basinR in the beds, and by the local di;;turbancco> 
and contortions due to faults and dykes, although the lat ter only pro-
duce these effects oceasionally. 

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 Coi>st gronp of 

Mining Company in 1846, and is now owned by the Ontario .Zl1ineral ~~~ifnued. 
Lands Company. In 1868 a small party of men explored there for 
about :l month without result. Later on, the Silver Islet Company 
had a party working for about a yea!' on several north and south 
Yeins carrying copper glance. 

4 
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Pine Bay. 

A little has been done here on a N. N. W. vein carrying argentifer­
ous galena, but the proportion of silver was not large. 

Big Trout Bay. 

N ea1· the inner end of this bay some test work bas 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 inehes thick, and 
has definite walls where seen in the workings. It cuts a hill about 
300 feet high of argillites, capped, as usual, with trap, and intersected 
by dykes 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 e~tirely 
trap, which canies 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 Part T, 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 yea1'S 
1882-83, and some Sl,500 wern spent on these developments. 

Cloud Lolce. 

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 bill to cross-cut the vein, but did not succeed in 
finding it, as it bad apparently split up. The surface explorations 
traced the vein for about a quartet· 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, carl'ying some indications of copper in a gangue of Coastgroup 

calcite and bal'ite, Cl'Osses the dyke forming this island. In 1872-3 a ~~.~t~~n~ed . 
slight amount of wo1·k was done here, and some little was accomplished 
on the mainland opposite, which showed a pl'Omising looking vein. 
The expendit1u·e amounted to about $1,000. 

Sturgeon Bay. ( K. 13.) 

Some capitalists of London, Ont., did some work here. Two large 
veins occul'ring in the argillites neal' a dyke worn seen intersecting 
under water near the shore. A shaft was sunk close to the water's 
edge, on the north shol'e of the mouth of the bay, and a drift run out 
to cut the veins at thei1· junction. A shaft was also sunk some 300 
feet further inland. 

K. 17 Location. 

Some test work has been done on a brecciated vein c~nsisting of the 
al'gillite country rocl~ cemented together by quartz. It runs north 
60° to 70° E. (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 expenditul'e 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 regardecl rooks. 

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 oute1· 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'cliffrising out of the water, running aouth 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 ho1·izontal 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 bas been run through the a1·gillites 
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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Coast group of five feet. The vein next shows about 250 yards further inland, 
veins 

. oontinned. where it outcrops on a hill, at which place two sbafts have been sunk 
on it and a tunnel has been driven in on it towards the shafts about 
fifty feet lower than the mouth of the higher shaft. The vein down 
t-o 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 0f 
the dykes that are seen on the coast further north, running in this 
direction, it would be impossible to ascertain without making a much 
closer examination than I found it possible 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 

Rich silver ore. ninety feet deep, in sinking which a bunch of ore was obtained weigh­
ing several hundredweight and containing three por cent of silveJ", 
which in two assays yielded respectively one part of gold in 7,000 of 
silver, and eight parts to 1,000 of silvel'. This bunch contained 
"native silver disseminated in thin 1aminrn through the calcareous 
spar and blonde .......... C!'ystallised sulphu!'et of silver was also found 
in this vein, and the calcareous spar was stained with blue and green 
carbonates of copper and with red a!'seniate of cobalt." 

Between these wol'kings and the shore exposure the vein must intel'­
sect several trap dykes which are to be seen along the coast to the 
north, striking in such a direction as to there nrn athwart it. 

Vein The two branches on the shore al'e respectively five and six feet 
--0harooteristics. 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 pl'oportion of largely CJ'ystallised, 
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 that the metallic minerals do not seem to have been so plentiful 
and that some of the branches consist almost entirely of quartz, whih;t 
in others calcite and baJ"ite mixed constitute the greater part of the 
vein stone. 

Assays made of specimens selected on account of the metallic mine­
rals present in them, proved these to cany neithe1· gold nor silver. 
(See Report of Progress, ]886, Pa1·t T, Assays 21 and 22.) 
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Pie Island. 

This island consists of the usual argillaceous series of ,;edimentarv c , f 
._, J ous1.1 group o 

beds traversed in a north-easterly and south-westedy direction by ~~~tfnued. 
dykes of trap, the same rock capping the a1·gillites in the table-topped 
hills. 

'rhe developments shown in Fig. 1, Plate II, were made on one of the Developments. 

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 ~e~~acteristiOil. 
four feet and is filled with a breccia of fragments of the country rock 
cemented together by crystallised quartz, whch is mostly coloul'less 
but sometimes anethystine, and is aecompanied by a little 1:alcite, 
which occurs mostly crystallised in scalenohedra in the vugti. 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 O!'der of 
their preponderance, and all occurring for the most part well crystal-
lized, especially in the case of the galena, of which small but vel'y per-
fect crystals of a combination of oo P oo with 0 may be found. This 
latter also occul's sometimes as thin seams in the joints of the argil-
lite, which, on account of their dark, lustreless appearance, might 
po::;sibly be mistaken for argentite by the inexperienced, especially 
where the films are thin. An assay of such a piece showed it to carry Assu.yR. 

neither gold nor silver. (See Report of Progress, 1885, :Part T, 
Ai;;say 28.) That these metallic minerals, although they are occasion-
ally found to do so, as a rule carry either none of the precious metals 

· or a vel'y small propol'tion, is shown by the other assays given in the 
same place. Assay 25 of a specimen selected as ca.nying a good pro­
p01:tion of galena, free from other metallic minerals, gave: Gold, none; 
silver, 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 nol' silver. . 

The nature and extent of the developments made is shown sufficiently 
in the figure. and needs no further description. Operations were 
('Onducted here about the yea1·s 1875-7. 

Some development work has also been done on a large vein on 13 B 13 B. Mining 
. . 1 . ,, t · 1 E S E f' h 1 t• d 1 locsttion. m1mng ocat10n, auou a m1 e ~. . ~. rom t e ast men 10ne . t 

ti trikes in from the sho1·e with a course N. 75° W (mag.), and ·dips to 
the~. It is about twelve feet thick, is enclosed in the argillites of 

• the distl'ict and intersects two trap dykes which cut thrnugh them. 
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A shaft has been sunk on it, the depth of which was not 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 fi 

good proportion of pink spar, probably dolomite. 
One assay made of some specimens selected as carrying some galena 

and a little blende, gave neithe1· gold nor silver; whilst another sample, 
broken from an outcrop about half a mile from the latter point and 
about on the run of this vein, which cal'ried some galena accompanied 
by a little pyrites, yielded on at!say: Gold, none; silver, 0.467 of nn 
ounce }Jer 2,000 lb. ton. (See Report of P1·ogreoi;;, 1886, Part T, Assays 
29 and 30.) Little or no wo!'k has been done on the rest of this 
island. 

THE PORT ARTHUR GROUP. 

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

Div. I.-In which the veins occur in the Animilrie rocks. 
Div. II-Comprising those occurring in the Archean area to the 

11orth of the former. 

DIVISION I. 

This comprises most of the veins of this gl'Oup. They occur in the 
lower beds of the Animikie which consist for the most part of siliceous 
rocks, cherts, silicified argilliteR, 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 olcle1· rocks. 

Thunder Bay Jl1ine. 

'l'he discovery oft.his 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 it was not found pos­
sible to visit this place, the following description has been compiled 
from various sources. 

dbe~~Rcteristics. This vein strikes N. 34 E. and dips at a high angle to the north-west 
and consists of a series of "closely 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 
· d b l bl d · . A . " M K ll group of veins panie y ga ena, en e and iron pyntes." ccordmg to i11.r. c e ar -continued. 

'' the ore occurs in bunches three to eighteen inches thick by six to forty 
feet in length, the silver being in strings, leaves, grains, etc., i1"l'egu-
lal'ly distributed t.hrongh the vein-stone which constituted the greater 
part of the bunch. At the fil'st 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 eonside1·able slate between" 
(F). Mr. McKella1· further states that the vein was stl'ong and ri eh 
in the uppe!' strata but below eonsisted of small stl'ingel'S with galena, 
ete ., but little silver. 

Dr. Bell, in his description of the mine, points out that "silvel' often 
forms ten per .cent. of the mass" (H). in the isolated bunches of ore 
occ111Ting in the vein, and says furthe1· that the country rock consists of a Enclosing 

thick bed of trap underlaid by from fifteen to twenty feet of" alternating rocks. 

beds of dark shale, impure dolomite, argillite and what appear to be 
diorite laye1·s. These are fo\lowad in descending order by massive 
Ja1·k olive and d1·ab-grey argillaceous slate, about fifty-five feet of 
which have been cut in the shafts." (H.) 

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

d1·iven 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 stl'ike of the vein another shaft has been sunk to 
the depth of twenty-five feet. Ore was stoped out from t he outcrop of 
the vein between the two extreme shafts ovel' a distance of 600 feet. On 
tiurface the vein was traced upwards of half a mile, and besides tho 
erection of necess:wy 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 
t>tone. Wol'k was stopped in the spring of 1869. * 

According to ML Robb (Report on the Mineral Statistics of Canada, Expenditure 
. 1Lnd results. 

Geo. Sm·vey, 1871-2) the product of the mme was 3,294 lbs. of ore, 
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, t hus leaving a working capital of $100,000. 

The mine was again opened up in 1874, and Mr. Peter McKellar, in Mine 

a letter to myself, recently received, says: "The Thunder Bay 1l:line was re-opened. 

in operation on this occasion for six months 01· more ... . The mining was 
almost entii·ely done on the south spar vein with no success. 'rbe spa!' 

*"Th~ Thunder Ba11 Silver Mine . , .. , , bas not been worked since the winter ofl859-70." (I). 
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vein is large, six to twelve feet wide, beaeing 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 tho north, one to three feet wide, principa1ly quartz, and dipping at 
a high angle to the nol'th. The south vein Sile ms to be the main fissure 
occupying a line of fault, the other a dropper from it. The mining on 
the spar vein Wa.8 cal'ried 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 t~·eated, 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 speakR as follows: "Having seen the work in 
operation I have no hesitation in stating that it yielded well, the con­
cent1·ates, 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 
Veiu at a high ::mgle from the horizontal. The total width on surface is 
cha.ra.cteristics · h · f A d · p f C h twenty to t 1rty eet. ccor mg to ro . hapman w o 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 the :;urface a gangue of quartz holding small q_uantities of 
galena, blende and pyrites ...... 'rhese cross veins appear to have an 
average breadth of oix or seven feet, and ...... are well defined." Several 
of these were afterwards intersected in driving cross-cut" a.'' (See Plate 
V, fig. 2), and were found to dip uorthwnrds. 

Mr. W. llf. Courtis, who was manager of this mine for some time, 
gives the following description of it: "The vein consistt1 of one main 
fissure, with many parallel fissures rising from the foot wall" ( oi: ,;outh 
wall) "at different depths, and at some placei; striking into the main 
fissure afterwards continuing as separ:t.te fissures again. These smal I 
fissure» seem to be the silver bearing pal't of the vein and the large 
fitl1>ut·e is silver bearing only in tbe neighborhood of these junetions .... 
The ore ii; in bunchm; with ground a!most banen .between ...... The 
vein contains horses of the country rock ...... The edges of the fissu1·es are 
often brecciated carrying native silver 01· ore, as do also many of the 
blaek slate h0rse:s in the main vein, deposited on the surface of the 
slate" (B). "We find these horses from the size of a pin to massei; 
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 8late or folsite horseti, retained its sharp edges. They all Port Arthur 

l d h h . h · ·1· tb h d" · · b h groupofveins ana yse muc 1g e1· m s1 ica an t ea JOmrng countl'y event oug -continued. 

embedded in a mass ofsp::u·" (G). 

"The l)l'incipal gangue, almost all the gangue, is ca le-spar. The lime 
>iometimes is replaced by magnesia or manganese. At Duncan, there 
is no pink :o:par" (as at Silver Islet) '· but it is coloured amethyst, and 
cavities near the surface are tilled with black oxide of manganese ...... 
Quartz is the second mineral in importance in the gangue" (B). He 
also says in a late!' publication that some of the vugs, as at Silver Islet, Ga.s. 

"contained hydrocarbon gas unde1.· great pressme" (G). 

The accompanying cross-seetion (Plate VI, fig. 1) through No :::l Enclosing 

, haft., !:!bows the enclosing rocks of the vein at that point as worked out rock8 

by Mr. Conrtir< from knowledge gained in the opening up of the mine, 
and from careful records kept by himself of the numerous diamond 
dl'ill holes bored. The dislocation produced by the vein is very appa-
rent. The trap sheet" A" shown overlies the rocks for an area of rnveral 
square mileF< to the :;outh. Owing to the trend of the vein bringing it 
nearer to the trap bluff in passing westward, and to the fact that the 
strata have a south-westerly dip-tho trap forms the south wall of the 
vtlin almost down to the tirst level at No. 2 shaft, and to the half level 
at the west winze, being at the:;e places opposed to the black slate of 
the north wall, the line of contact sloping upwards on the south side 
tu t.he sut"face at No. 3 shaft as shown in the cross-section. 

The rocks marked L , H & K in the figure may be said generally to 
belong .to the Al'chean, as distinguished from the ho1·izo11tal Animikie 
rock;; lying on them, but whether they can be p1·operly considered as 
the equivalent of the rocks which have been called lilll'onian in that 
district, and found to be gold-bearing, it iB not possible to decide from 
all inspection of the eight specimens of drill cores kindly lent me by 
Mr. Courtis, fo1· whilst one of the cores has all the appearance of coming 
from one of the g reen mottled dioritic beds whieh are very typical of 
the go ld-beari ng formatio n of the district, yet the rest of the cores 
.-eem to b0 more related to the gneissie rockf! of the Laurentian. Mr. 
Sargent. who was in charge afte1· Mr. Courtis, in writing to the latter 
gentleman seems to have no ticed a greaG difference in these Archean 
rocks on eithe1· side of the vein, for in speaking of the dri l I cores got in 
boring north and south from the vein, he says, ''The rocks on the south 
''re unmistakeable diol'ite, whilst. on the north they a re felsite, horn­
blende and (syenite ?)" 

The Animikie rocks in the section would seem to have all the char­
:.t<:tel'isties of the lower beds of this series as exposed elsewhere in the 
Jistl'ict, viz., a great preponderance of dolomitic and cherty rocks with 
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silicified argillite and small occasional develop men ts of the soft carbon­
naceous black argillites. Mr. Courtis says, "The silver seems to give 
out as soon as the leaders entel' 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 Mr.John Caswell, of slides 
f had cut from some of the cores, are given below; but I should preface 
them with the remark that Mr. Caswell wrote me he had bad very little 
time, and felt a great lack of confidence in describing these specimens, 
as the 1·ocks were new to him. He added the names simply as sugges­
tions, needing confirmation aftel' more extended study." 

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

"A, on the section, is probably an olivine gab bro of Dr. Irving, but 
bas been called diorite: sp. gr., 3.033; proportion insoluble in acid, 
83.4 per cent.; silica, 54.2 pet· cent.; proportion attracted by magnet, 
2.8 per cent. 

"B, a black slate, containing less carbon than E: sp. gr., 2.640; pro­
portion insoluble in acid, 91.5 per cent.; silica, 74 per cent. 

"0, may be said to be a dolomite with chert, and G, 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 fol'mation. It very easily fuses to a black glass which 
is magnetic. Different specimens gave the following results:-

Sp. Gr. 

2.528 
2.776 
2.654 
3.225 

Insol. 

33.9 per cent. 
61.2 
84.4 
19.0 

" 

Silica. 

31.5 per cent. 
48.3 " 
84.0 (chert). 
17.7 18.9 per cent. loss on ignition. 

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

" F, was composed of three bandt>: 

1. Calcareous band (green) containing much iron. Sp. gr., 2.765 ; insoluble, 
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. 

" G 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 foe two monLbs in ::iinking~~~gtf!u':i~~s­
an inclined shaft. On one seam, the diamond drill worked fo1· eight 
hours, using up a bit, and took out but six inche" of core, drilling about 
one foot in that ti me. 

"Mr. Caswell descl'ibes a section of the quartz thus: 'Fine-grained, 
with some faint, skeleton-like ceystals of augite 8Cattered through it. 
Their charactee could not be determined exactly.' 

"'Dolomite, dark-colored, effervescing in warm acid, with remains 
of :fibrous diallage or hornblende, partly altered tv serpentine mass. 
Quartz grains are scattered through it.' 

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

Sp. gr. In sol. Si lien .. 

::?.713 32.8 32.8 Olh·e-green dolomite. 
3.023 69.8 69.8 
2.738 55.0 55.0 

"H, seems to be a belt of much broken-up roc.,k, part;; of it much 
altered, probably from the effect of the vein. .Sometimes the drill 
would be in a solid red felsite, then in solid hor11 blencle, then in talcose 
or chloritic seams, 01· the rock would take the form of a diorite for 
some feet, and then go back into solid hornblende. 

Sp. gr. In sol. 

2.962 per cent. 32.8 per cent. 
2.830 " 59.1 " 
2.624 93.4 ,, 

Silica. 

29.5 per cent. 
46.5 " 
71.0 

Hornblende. 
Mixed. 
Felsite. 

"As we entered the body of solid rock marlrnJ K, tbe drill-hole, being 
vertical, passed farther away from the vein, the i·ock became fine­
grained, and increased in silica, mica replacing the hornblende to 
tiome extent. Sometimes there would be pretty large Ol'ystals of 
orthoclase. In cel'tain part,s, without any sign of vein-st1·ingers, there 
would be amygdules of calcspar, various t>pecimens of core giving up 
from 6 to 25.!1 per cent. in acetic acid. Tho most calcarnous had a 
specific geaviLy of 2.703; insol., 55.6 per cent. ; bilioa, 42 per cent. ; 
lm>i> on ignition, 5.3 per cent.; in aceti0 acid, 25.5 pe1· <;ent. Nothing 
was taken up with the magnet, but there was more or less pyrite in 
the mass. 
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Port .Arthur ·' K, is described from Mi·. Caswell's sections, excep~ the pat't carrying 
group of veins 
-continued. the most mica:-

Sp.gr. Insol. Si lien. Appears.nee. 

2.737 89.1 64.0 Syenitic. 
2.651 84.o 70.5 Syenitic, Granitic. 
2.655 86.0 78.0 Porphyritic. 
2.773 70J-: 5G.5 Dioritic. 
2.980 S'-l '> "-'·~ 44.9 Hornblendic. 

"The core al 650 feet from the i-:Urface showed:-

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

2. Quartz, in pellui.;id 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 greeniEh veins running 
through it; pale green color, and only slightly polarizin11:. 

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

"~Core at:s oo feet from sUt·foee (diol'itc '? hurnblendc schist?):-

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

2. Orthoclase, cloudy and irreguhir 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. 

4. Apatite, abundant in colorless l'rystals. 
5. Plagioclase, faintly banded between crossed nicols. 

"Core at 809 feet ( diori te ?) : -

1. Plagioclase, much decompo8ed, bat distinctly banded. 
2. Orthoclase, some cloudy crystak 
3. Hornblende, the same as at 800 feet, but more altered. 
4. Apatite, in colorless needles, and some large white crystals. 

"L, wherever pe11etrated, ><cemed to be a typical diol'ite-was at least 
so called by eveq one !"ecing it, thongh it has not heen yet determined 
microscopically. Specitiie g raxity, 2.869; insol., ti9.8 per cent. ; 
si]ica, 5.7 per cent. 

"I am indebted to Mr. Ca:-; well for the determination of the slides, as 
a friendly matter for my private information. 

·'The rocks marked Hand 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 

d 'b' h' t' Th th h group of vems escr1 mg t is sec ·1011. ey p1·esen t e same appearance as t e -continued. 

cores, a brecciated, wavy mixture of hornblendic, felsitic and granular 
patches." (G.) 

The silver in the vein was as shown all found above the tirst level Ocourrence of 
' ' ' ore bodies. 

where the uppel' bed of black argillite formed one wall of the vein. 
And Mr. Courtis, wl'iting me, says the best Ol'e in the mine was 
obtained from near the eugine-house winze, near the Jetter "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 siope 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 Sulphid!l 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 banen. The stringers cal'l'ied more or 
less silver, which made in bunches of orn worth $1 a pound. From "A" 
(See Plate V., fig. 1) "we took out about Sl,500 in one blast; two 
inches above it, trap made the wallR and horses in the vein, and no 
more silver was found. The stl'ingers pinehed out both east and 
west." 

The history of this mine, as gleaned from Mr. Peter McKellar's History of 
b b h ,. ll · mine and work i:;tatements, scemfl to ave een somew at as 10 ows :- done. 

The vein wa.s 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 wern 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 
o;trings penetrating fJ uartz, spar, blende and galena, in a sti-eak of 
those minerals running along within two feet of the south wall. In 
,,;inking, it was lost aL a depth of about eighteen feet, but found again 
in the 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 pe1· ton. The mine was then closed, owing to a disagreement 
between the owners and to want of funds, which led to a chancery 
Buit, so that altogether, including expenditure thus incurred, some 
$25,000 t0 s:io,000 were spen t. 

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, dl'ifts were 
driven on the lode at the first and second levels, and cross-cuts at 
several plnces. One of these latter was driven south for 100 feet, in 
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expectation of cutting anothe1· lode. · A good many thousand dollaTs 
were spent in further tracing the vein on the surface, and they then 
began to follow up t.he silver in the drifts, and a few days after, orders 
were given to shut down, so the mine was again closed in the middle 
of the summer of 187:3. 'fhe results of this wot'k were that they failed 
to find any lode in the cross-cut south. They got siiver at several 
points in the tll'ift, and touk out a bal't'el 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 haYing been strnck at various places, but Mr. 
Courtis says:-" All the reports that the Duncan had struck silver below 
seventy feet were false ....... In Janua1·y, 1877, however, plumbago 
was struck at a depth of 315 foet." (B.) He further says:-" The richest 
ore has assayed, in bulk, 2,020 ounces, the poorest concentrations 
seventy-thTee ounces, and as about sixty tons of rock are concentrated 
into one, the original stamp rock is often pretty poor. In some parts, 
especially near the ~urface, the stamp rock has assayed six to eight 
ounces, taking out the whole rock for six to t\.velve feet wide. These 
rich places also give some hund1·eds of pounds of very rich ore ....... The 
very rich argentife1·ous 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 sul'face blende in the before­
men tioned report, 1:>ays :-"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 conesponding to about two penny­
weights in the ton." 

Developmentsf Regarding the developments in the lowe1· l)art of the mine, it would 
rn lower p:trt o 
mine and seem that after sinking into the Archraan, no silver was found to any 
results. 

extent, although the vein still carried the other metallic minerals, 
which, whilst noal'ly always free from silver, or very poor in it, occa­
sionally assayed high. The vein was much 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 spat· 
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 
• L' k f .1 had b group of veins had pinched to a thread, and only a 1ew spec s o s1 ver een -continued. 

found in a small seam in talcose slates on the south. Some little 
native silver was found in the sh11.ft from twenty feet above the level 
to fifteen feet below; in evel'y instance as a thin coating on the felsite 
breccia, and not in the qual'tz. The vein was pretty well filled with 
fo\site horne,; ." 

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 vai·ying from two men to ono hundred. 

Besides other surface work a mill of ten head of stamps with four Mill. 

Frne vanners was built at the mine, and operated for a couple of 
months. 

According to Mr. Courti11, the total product of the mine amounted to ~;'J~~r~~~~~ 
about $20,000 worth of ore, whilst the total outlay, including cost of 
property a.mounted to about $500,000. 

Besides those shown in the illustration, Plate V I find there were Duimond Drill 
' Holes. 

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 fo1~ silver in the lode between the 6th and 7t..h 
leve\1<, amounting in all to llbout 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 tbe 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 Rome 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 ~~~~n.cteristics 
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, :fl.uor 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 rocks. 

colored cherts and dark argillaceous shales, running nearly horizon-
tally under what appears to be a bed of coarsely crystalline trap. The 
junction of the Animikie and the Hul'Onian 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 
• results . 

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 foul' house:; and i-;a.nk a forty 
foot shaft. Work on the shaft was then su::;pended and developments 
made oo the vein in tho sul'face bed. In t,Jrn winter of 1871-2, a new 
managel' took charge who continued the working,; in the surface bed. 
A number of good buildings were erected and a dock built, at whieh 
the largest st.earners could lie. Work wa,; :-;topped in the fall of 1872. 

"The vein showed a considerable quantity ot silver in tbe uppe1· 
siliceous and dolomitic bed, but toward8 the bottom of the :>haft in the 
argillaoeous beds it was irregular and poor" (F). Mr. Courtis state~ 
that 125 baneh; of ore were shipped, reported to be worth $300 per 
bane!, but p1·oved only to as8ay $17 to the ton (B). Mi·. McKellar 
who saw this ore in the bane];; before it was shipped, accounts for its 
low yield thus: "No wonder by the way it was assorted ...... tho 
greater pa1·t of it was very poor, alLhough some was good." (F.) 

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

It has not been found p01:;sible to obtain any plans, etc., of the under­
ground workings of this mine, and as it was found impossible to per­
sonally visit it, the above description bas been necessarily compiled 
from the writings and statements of others, chiefly from those of Mr. 
Peter McKellar in his paper on Mining on t.he 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 N eebing. 

According to Dr. Selwyn, who visited this pla9e in August, 1872. 
this vein strikes about E. N. E. He make8 the following remarlrn 
on the phenomena there observable. It is "half a mile east of 
Silver Ha!'bour, and i;imilarly situated at the base ot' a diorite bluff, 
fifty to sixty feet high. Here they have sunk through about thirty 
feet of soil 01· clay before ,;triking the rock which is the usual cherty 
banded shale traversed by a brecciated vein of quartz, calc-spar and 
rock fragments, holding galena and pyrites in nests and small aggre­
gations of crystals. The ;;ha.ft 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, cutting the flat shales like a wall, but that there was no indication 
of a vein at the .iunction. This would show that many of these diorite 
bluffs are dykes and not interposed beds." 



INGAl.L.J LAKE SUPERIOR. 65 H 

Lambert Island. 

This island consist,; of t1·ap and on it some $500 we1·e expended in Port Arthu~ 
. . f l d t . th fl Th . group of vems 1884, in testing a vein o rose co ore q uar z w1 uo1· spar. e vern coutinu•.d. 

strikes about N. W., and is from eighteen inches fo three feet thick. 
A shaft was sunk on it, but did not penetrnte the tl'ap to the argillite.3 
:>upposed by the owners to unde1·lie it. 

Cariboo Island. 

Some surfaee explo1·atioo has been done on veins in the Animikie 
rocks here, but with little 01· no result. 

Blende Lake. 

Two or three test tihaHs have bee~ sunk on a vein can·ying argenti­
ferous galena, said to run $14 to the ton in :-;i]ver. It cuts the Ani­
mikie rocks of the vicinity. 

Singleton Mine. 

Tb is is the name given to a small opening made on a vein of granuH.w· 
white quartz about one foot thick, from which some rich bunches of 
native silver were obtained. Tt is situated within the town limit.'! of 
Port Arthur in the Animikie rocks of that locality. 

Walbridge Mine. 

This i:; in the north-west cornet· of the town:'lhip ofNeebing, and 
according to Mr. Pete1· ::W:cKellar's descriptions, it would seem that tbe 
;einworked here ran neat"ly E. and W. and dipped at a high angle to . 
the south. It bas a width of some twenty-foul' feet and is well defined. 
It cal'!'ios galena, blende, coppe1· and iron py1·itos in bunches, stl'inge1·s 
and disseminated in grains through a gangue of calcite a.nd quartz. 
'l'he country coosiflts of the i:iiliceous and argillaceous beds constituting 
the lowel' division of the Animikie rocks of the distl'ict. In 1863, the 
prope!'ty was bought for $1,200 01· $1,400 from the original ownel's, by 
.Detroit capitalists, who kept a. party of r;ix to seven men at wol'k on it 
J.m·ing the summe1· and following winter. c:;ome trenehing 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. 'rhe mine1·s said there was a 
two to three inch streak of ore in the bottom of tho shaft, and the vein 
increased in richness in depth. Th()y also got some good shows of 
galena in some of the open cuts on surface and ti·aced tbe vein for a 
considerable dist.a.nee. The developments were made with a view to . 
selling the mine, but not having been rmccessful in this, no. mol'e work.. 
wa;.; done (F). 5 
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Pod Arthur Dr. Bell, in his report on this district made in 1870, also describes the 
~~~~fn~~J.eins following veins as occuning 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 
outcrop of a highly ferruginous 1:iandstone, giving on analysis about 
37 per cent. of metallic iron. 

Paresseu.T Rapids. 

A ten to twenty-five feet vein shows he1'0, crossing the river m 
an K N. E. direction. In a gangue of barite, calcite, quartz and 
fluorite, it carries a little galena, blende, coppe1· 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. (.i1£clntyre Township). 

On this lot is a lai·ge barren vein, having a total width of forty feet, 
coUl'sing 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. 

DIVISION II. 

Silver veins in The members of this group are still silver-bearing, but occur as said 
Aroheo,n rooks. in the rocks of the Archean age, and from the dat.a obtainable, appa-

Vein char11c­
·teristics. 

rently in that sub-division known as the Huronian system. 

The three A. Mine. 

This vein strikes N. 75° E, and dips slightly away from the ve1·­
tical. It bas a thickness of from eighteen inches to two and a half feet. 
The gangue is mostly quartz with a little calcite, '·through which are 
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irregularly distributed the ores of iron, coppel', lead, zinc, nickel and Port Arthur 
·1 . h b l d Id h b, th Th "l groupofverns st ver, wit some co a t an go as s own y e assays. e s1 vet" continued. 

is found native and combined with sulphur and nickel, thickly pene-
trnting the vein stone in small and la1·ge patcheR, in some of which it 
is very heavy" (l•'.) The 01·e is stated to have been as rich as much 
of that at Silver Islet. One sample of the Ol"e i,s said to have a~sayed 
1.4 per cent. of cobalt, and 25 per cent. of nickel. 

'rhe enclosing liuronian rocks here consist of grey dolomitic schists, Enclosing 

associated with dat'k gl'een compact diorite, whilst dark greyish red, rocks. 

felsitic syenite occul's a short distance to the south. The dip of the 
-;trata is nea1·ly vet·tical. 

The discove1·y of this vein was made in the winte1· of 1869 and 1870. Work done .ind 

A considerable amount of work was done on it. The accompanying results. 

sketch plan and section of the mine up to March, 187 4, taken from Mr. 
McKellar's paper on Mining on the North Shore of Lake Superior 
shows the underground wol'k. (See Plate VI, fig. 2). On su1-face the 
vein has been traced over half a mile. Du1'ing the winter of 1871-2 two 
miners worked on the lode and took out twenty-two bal're'8 of ore. 
Towards the fall of 1872, the sinking of the shaft was begun and. the 
work of development carried on fo1· some time. The silver seems to 
have lasted down but to have been pocketty. I have been unable to 
ascertain when opel'ations were discontinued, but :M:J". CouI"tis, 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, carryiug 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 18'73, and continued for about a yea1-, 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, 

'l'his 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, descl"ibes it thus: " The ' mine ' consists of one pit 
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twenty feet deep, full of water, sunk 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-weathet·ing silico-felspathic gneiss, sometimes 
epidotic and dioritic, probably Huronian. 

Dawson J.11ine. 

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 
bard cherty silico-felspathic rocks, probably near 1he junction of the 
Huronian and Animikie rocks. 

RABBIT MOUNTAIN GROUP. 

Mr. Oliver Daunais, a trapper and explorer, besides his many othe1· 
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 ha& 
been largely due to the hopeful and ene1·getic initiative o.f 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 no1·thern boundary of the formation, and from the 
outcrop of the lower siliceous division. They are a.11 in the up-per argil­
laeeous division with its associated trap sheet><, the argillites here being 
soft and black, and shov;ring little 01· none of that o;ilicification and 
mergence at places into the cberty rocks which characterises these beds 
at :o<ome other places. In a preliminary examination of the rocks of the 
vicinity, no developments of chert were found even in the lower levels. 
These rocks show, however, at the Victoria 1l1ine 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 ad it 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° E., 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 sLringers interlaced, and is about four 
to six feet in thickness, although much wider in places. 'l'he ore 





s.w. 

. GEOLOGICAL AND NATURAL HISTORY SUR.VEY OF CANADA 
ALP'RED R. C. SBLWVN't C. Jd, G,. U,. D., F. Jl, s., DlRHCTOR. 

PORCUPINE 

LONGITUDINAL 
---~--

ScALE 

MINE 

From Sketch survey m11.de by E. D. lNGALL, M. E. 

LONGITUOI NAL 
SECTION RABB IT MOUNTAIN 

MINE 

From plans and data supplied by Mr. W. C. McCOMBER. 

EXPLANATION. 

ARGILLITE, CROSS-OUTS. a 

Plate VIL 

N. E. 

MINES AND MINING ON .LAKE SUPERIOR., BY E.D. INGALL, M. E.--PAR.T H - ANNUAL R.EPORT, i886, 



l'IGAll•] LAKB SUPERIOR. 69 H 

<:onsists of native silver and argcntite, accompanied in considerableTheRa~bit 
. b bl d 'th 1. tl . . d l d . Mountam quantity y en e w1 a it e iron pynles an ga ena, an occas10n- group of veins 

II . . d f' l . d continued. a y copper pyntes ma gangne compose o qnartz, ca cite an greeii 
and purple fluorite. The accompanying plan and i:;ection will show 
tho amount of work done to test the vein. (See Plate VU, fig. 2). _ 
A good show of rich orn was obtained on surface and caused great 
excitement in the dist1·iet. On surface, the vein ha.s been proved ro-;7i, 
length of some POO feet to the south-west, by two trenches and ci·oss-
<'Ut:; into the t;ide oJ' the ridge along which the vein runs. It i'l thu~ 

expot:>ed at two places, one of which is 500 and the other 800 feet from 
the main shaft. At the first point the vein shows fom feet thick, but 
i;hc eut was not through the vein. No mineral was visible there. In 
the second cut a similar quartz vein showed, bnt 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 LO the illust ration, the lithological Enclosin1r 

en vi1·onment of the vein if\ similar to that of many of those already rocks. 

mentioned, and the developments have been made, as a,t those places, 
following the vein downwards through the trap sheet, which it inter-
,;;cds at the smfacc, into the dark colored, ;.ioft ai·gillites below. On 
either side ,of the valley, in the bottom of which the vein has been 
worked, are high bluffs, showing horizontal a,rgillitei:;, 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. 
WhethCl' the lower trap sheet at ths mine represents a portion of the 
upper one, brought down into its p1·esent position by faults, it is im­
po~f:>ible to say without a much more detailed study of the ground than 
time allowed to be mrtde, bnt it'seems more likely that the trap at the 
mi11c is a separate sheet occurring lower in the for mation . 

~outh-west of the mine a small dyke of compact basic trap is seen to T~ap Dyke. 

cut the argilliteK in the before mentioned cliff and runs up into the 
eapping sheet of trap. It strikes about N . W., or in such a dfrec-
t ion as to cross the vein a little to the east of No. 2 shaft, and Capt. 
McComber stales that they crossed it in the underground workings. It 
is only a 8mall dyke and can be seen cutting the lower trap sheet near 
the shaft, whilst above in the cliff it has apparentl.Y faulted the strata., 
t he bottom of the capping trap being 13 feet lower on the west 
than on the east side of the dyke. ThiH would seem to show that the 
dyke i.s younger than either of the sheets of trap, although it cannot 
be very plainly seeH on the ground that it cuts the upper one whils t 
beyond the fact that the dyke rook may be a little more compact than 
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Rabbit Moun- the upper part. of the capping sheet, no mineralogical or 'structul'al 
;~\~sg~·~~RiJed difference between the two is discernible by the eye, and they both ap­

pear to be compact basic traps. The argillite immediately below the 
nppe1· capping trap appears to be somew'nat indurated, and is paler in 
eolor than the argillites of the vieinity. 

Parallel veins. A parallel and i:<imila1· vein to the last mentioned erops out about 
100 feet north-wes(of the main vein, and dipping at a ftat angle to the 
south-east would join the main vein a little below the No. 2 level. 
(See Plate VII, fig. 2, no1·th vein.) 

About 300 yal'cls N. N. E. from No. 2 shaft and a little way beyond 
the mill, a vein i:s seen to outcrop in the base of the bill, forming 
the north side of the valley. lt is :,;imilar in nature to the main 
vein, and about fou1· feet thick, and appea1·s to be parallel with it, both 
in strike and dip, and a blast put into the outcrop at this point whilst I 
was the1·e ;;howed some very good ore. The vein in this exposure has 
argillite fo1· its southern 01· foot wall, which is opposed to the trap 
forming its hanging wall, which latter bas either been faulted down by 
the vein from a highe1· position or is a dyke. In aseencling the bluff 
rising to the north of this vein, the argillites are seen to occur above 
this again, whilst capping the whole, comes the columnar trap, which 
is appa1·ently the equivalent of that on the other side of the valley. 

Developments. Figure 2, Plate VII, shows the underground work done upon the 
vein up to the end of May, 1887. AH shown, most of the ore taken out 
up to that date had come from depths of 100 feet bel0w surface and 
under, where shown stoped out at " C," "D," and "E" in the figure, 
but good ore bas been strnck in other parts of the mine below this 
from time to time, :1nd I myself saw some rich ore in No. 2 sliaft at 
No. 2 level. 

Stamp mill. A stamp mill with a capacity of fifteen torn; per diem has been 
erected n ear the mine for the treatment of the low grade ore which is 
Jeft after selecting out that which is rich enough to be barrelled up 
and sent di1·ect to the smelters. Here the battery slimes are run over 
Frue vanners, and the concentrates thus taken out are sent to the 
smelters. Capt . .M:cCombe!', 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 ove1· 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 brieks at the mine. Capt. Mc­
Comber also stated that the milling ore wa.'3 averaging $80 to the ton, 
whilst the ta.i lings from the mill only show a content ofabout 1.5 07-. per 
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ton. The mill, however, proved to have been placed in rather an Rabbit Moun-
• • • . l1trn group of 

unfortunate pos1t10n, 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 tbis vein bas been H!story of 
mrne. 

proceeded with in a very t;pasmodic manner, having changed hands 
several times and been wol'lrnd with forces·varyi~g from two to sixty 
men. It ;;topped work i·ecently on the 16th December, 1887. The accom- View of mine. 

panying view of this mine shows the bluffs spoken of anci the position 
of the different buildings, etc. On the left hand side in the foreground 
is the shafc house ovel' No. 2 shaft, with its dumps of ore and rock 
extending outward~ from it, and the engine house showing just over 
the outer 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. 

Raubit JWou ntain Mine, Jr. 

This name bas been given to the workings on a vein which crops 
out on the adjacent property to the last mentioned about 400 fteet N.W. 
from No. 2 shaft.. It is about four to five feet thick, striking parallel 
with the Rabbit Mountain vein, aod dipping towal'ds it at an angle of 
about 75°. The vein-stone consists of calcite and white and amethys­
tine quartz, with pale g1·een fluorite, and carries blende, copper and 
fron pyrites. It outcrops in the same bed of trap which is seen at 
the Rabbit Mountain Min~, but owing to the gl'Ound rising about 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· 
Rilve1·. 

Po1'cupine Mine. 

Here a fair amount of development work has been done on a vein Veincharac 

which strikes about N. 65° E., dipping S.E about 75° to 80°, and has a teristics. 

thickness of from two to five feet. Its contents are simila1· to those 
usually found. The fluorite is coloured both green and amethystine, and 
the quartz often assumes the latter colour. A special mineralogical fea-
ture of this vein is the occurrence of the carbonate of barium or with-
erite, a specimen of which waR analysed in the labo1·atory of the Survey Witherite. 

by M1·. Hoffmann, who says "So far as I am aware this is the first time 
that this mineral has been met with in Canada" (See Heport of Progress, 
l:'.85, page 29 M;. The peculiar talcosA material which occurs in some Talcose 
f h · · ] h · . . mn,terial. o t ese vems is a i:;o present ere to a certain extent occurnng rn con-

.. 
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RabbitMoun- nection with the ore bodies. It com;ist>< of a white or pale green 
tnin group of t · l · t• th · t ff h · b · · t f d veins continued ma ena tmpregna mg e vein s u , w 1c is q u1 e so t an greasy 

Enclosing 
rocks. 

History. 

Vein cho,rnc­
teristics. 

Cross-vein . 

Silver ore, 

when firs t taken out, but nfterwards d1·ies and hardens. The bulk of 
the ~ilve1· occuril in the form of sulphide in nugget nnd leaf form, which 
is accompanied by a small. pl'Oportiun of metallic silver in wi1·c and 
mossy form. 

The enclosing rocks of the vein a.re 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 
some cases, only amounting to some 16 feet tlowntbrow 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 t.he vein where it cuts the argillites. 

This work waR commenced in the spring of 1884, and has since been 
continued spasmodicully 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 i.t. Mr. T. A. Keefer, 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. 

Bem'er .J1ine. 

Two veins have been worked 011 in fob mine. The main vein cut1; 
in a northwesterly di1·ection 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 
dirnction or pa ral lel to that face. Tho cro;;s fissure is very irregular 
and hard to follow, varying from a fow in<;hes in width to almost 
nothing. It, was drifted on in No. 1 level for a short distance, and 
followed also on the ad it level below fol' a die; ta nee of about :350 feet, 
but being vel'y inegular. and only canying a little mineral here and 
there, it was not considet·ed 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 con tents are, as 
usual, yellow and dark coloured blende, with some iron pyrites and a 
little galena in a gangue consisting for t he most part of calcite with 
some colourless and amethystine quartz, and a little ftuol'ite which is 
generully gl'een, but occasionally purple. 'rhe silver occurs in the ore 
bunches chiefly as argentite, in nugget, sheet and leaf form, with 
occasionally a little native Hi!ver . A marked lJeculiarity of this vein 
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is the occurt"ence of the greasy talc0se substance whi0!1 i::; very Rslbbit Mou[l-

b d · t' f h · · · h fi d tarn group ol a un ant in nc orey parts o t c vem occunrng rn t e ssm·c:; an veinscontinucd 

cleavages of the gangue minerals, and surrounding pieces of argillite 
enclosed in the vein. It is very soft when first taken out, but ha1·deus 
somewhat on exposure to the air. It occurs as white pearly films and ~;'.,1~~r~~J. 
incrustations, and also as pale green mattel' filling interstitial sphces. 
Some of this latter kind was examined qualitatively in the laboratory 
of tho Slll'vey, and Mr. Hoffmann says that the examination mack 
'3howed it to be talcose in its nature, but that propol'iy it was neither 
talc nor serpentine, as it was found to contain too much water for the 
lattet» It is most likely closely allied to the mineral saponite, a hydrou:-; 
magnesian sili<;ate mentioned by Dana as occurring in the traps ol 
thie 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 Eu<:losing 

J"OCks. 

is trap of the usual kind. •rbe l'Ocks have been faulted ~lightly by 
both veins. 

The work done in testing and opening up the vein is best t1pp1·eciated l•cvelopments. 

by a reference to Plate VIIl* which shows the developments to the 
snring of 1887. 

The history of this mine has been a very instructive example ofifotoryof 

'vhat difficulties are to be met with in developing the veins of tbi;.; mine. 

district, and how they may be overcome by pluck and energy. The 
vein where tirnt discovered on the brow of the bill, was solid and well 
defined, and where it passed down into the argillites below the trap, 
some good ore was obtained. :::n the drifts in the upper part of the 
mine it retained its definite characteristics, but in opening np upon it 
lower down in the aclit level, considerable difficulty was experienced in 
following' it, and it was fonnd to be small nnd irl'egula1-, and for long 
distances was represented by a mere seam until the cross vein was 
reached and alsv for some distance on the other side of it. At the 
t ime 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 crnss-cnt for the 
main vein to see if it bad been by any chance left on either side in 
driving tho adit level. This indefiniteness at this point seems to have 
resulted in tho drifting of No. 3 level beyond the cross vein off the course 
of the main vein, as will be seen in the })lan. 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 drift 
on tho 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. l 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 
ta in group of • h :!: ,. d b. h b d th t f h d. . 
veins continued very rJC ore• was 1oun w ic as ma e e prospec s o t e 1stnct 

St.:11np will. 

Shipments of 
silver. 

Vein charac­
teristics. 

look so much bl'igbter. This vein was discovered shortly after that 
at Rabbit Mountain, and work was commenced on it by the owners to 
test Hin 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 l'esults befo!'e mentioned. 

A mill has been erected about half ~t mile from the mine, on Silver 
nreek, to treat the lower g rade Ot•e which OCCUl'S with the Rmelting 
grades. It has a capacity of about thirty torn; per diem. The rock, 
aftei· passing through the rock-b1·cakers and two patent puJyerizers, i' 
i;:; carried by the water over four Frue Vanners and a Golden Gate con­
centrntor, whilst the slimes from these pass into settling tanks, the 
deposits from which pass to the amalgamating plant on the lower floor, 
which consifJts of two amalgamating pans and the accompanying 
t':cttling 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, whe1·e it is stated that " the total value of 
the products of the Beaver mine for the past two and a half monLhs in 
smelting ore and concentrates from the mill is $93,000. This may be 
relied upon as being authentic." There is evel'y reason to believe this 
to be correct, as I am informed that the Customs export entries for 
Port Arthlll' showed that $190,000 of ore were exported during 1887, 
the greater part of which certainly came from this mine. 

Silver CrPek Mine. 

This is y et another vein in which silver has been found. It is from 
two to three feet thick, and strikes about N.K in practically the same 
direction as the Porcupine vein, and for the slight depth to which i '.. 
ha,.; 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, I understand, come from the bottom 
of the shaft, where they get all their silver, contained the usual 

• The value of the ore iu sight in this body in the foll of 1887, has been variously estimated 
at from ;<:1,500,000 to !';3,000,000. The most reliable authorities, however, estimate it nca.rer the 
lower figure. 

t I understand that since the dnte at which the mill was visited, stamps have been substituted 
for the patent pulvclizers. 
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metallic minerals, viz., blende, both I ight and dark coloured, with some Robbit Moun-
. d 1· 1 l h'l h ·1 h d. h fi f'J fllungroupof pyntes an a itt e ga ena, w l st t e s1 vet· s owe rn t e orm o ea veins continued 

and film arp;entite. 
The vein runs into a little ridge consit'ting of a1·o·illite capped with Enclosing 

>=> rocks. 
trap, which rocks have been faulted by the vein, the capping trap 
showing ou the east side of the vein at the edge of the ridge, argillite 
being opposite to it on the othe1· 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 woi·k done hel'o has not been extensive, con:;;isting of only Developments 
7•f' l d . . h b f I h'll h f h a.ndresults. a ;:Hoot tunne nven rnto t e ase o t 1e i , on t e course o t. e 

vein, at :.J, 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 WOl'k waA 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 tile new owners a little more work was done, 
with the result, as asserted by :Mr. Crowe, under whose guidance iL 
was done, th::.t good ore was struck in the bottom of the shaft. 'fhe 
ore 611 the dump purporting to come from this point showed enough 
silver to ciaos it as good mill rock. The energies 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 owner.;, says that the total 
amount expended was about $::J,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. 

Thl'OU~rh this pro1)crty runs a hi " h rid.re with a bluff facing north-Vejn .cburAc-
~ b >=> ' tenst1cs. 

west, a few t·hains from the base of which and parallel to it runs the 
Colonization road, connceting 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 about70° to 80" tv the S.E. lt shows a thickness of six 1eet in 
some placeR, whils t in othel'S it is split up so much as to leave the ques­
tion of its thickness undeterminablo. The vein-filling eonsists in places 
almost altogether of coarsely crystallized calcite, whilst at othel's a. 
saccharine and crystallized white and amethystine quartz predominates, 
calcite playing a secondary part and being accompanied by a little 
purple fluol'ite, whilst the metallic minerals are Tepresented by light 
c.;oloured blende and galena. At places the vein is quite rusty from the 

• decomposition of iron pyrite:;. 
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Rabbit Moun- The bluff consists of the usual dark colored argillites for l 25 feet 
tain group of . . 
veins continued above its base, on top of which rests about 20 to 30 feet of columnar 

compact blue-grey trap, which sometimes carries a litt,le 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 arc 
about 200 feet apa1·t, and from their ends a small ainount of dl'ifting 
has been done on the vein amounting in all to about 60 feet. This 
wo1·k was commenced in 1885, but most of it was done after September, 
18R6, 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 beeu 
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 tbr.ough a width of about ten feet of the enclosing argillite, 
which rock is capped by trap about thirty foet above the outcrop 
of the vein. The metallic minerals, which are very abundant and 
mostly crystallised, are represented by light and dal'k coloured blende, 
with galena and copper and iron pyrites in a gangue consisting mostly 
of white and amethystine quartz, with some da1·k purple, white, and 
light yellow-colou1·ed :fluorite and a little calcite. 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 occut'rence 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 t0n, aR stated by the 
owner. 

Other Veins. 

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

R 48 is a vein cutting the east face of Rabbit Mountain about three­
quarters of a mile north of the Rabbit Mountain lYline. 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 outcrop assayed from $8 to $124 pe1· ton. The name of Beaver Jr., 
has been given to n vein about one-quarter of a mile north of the 

• 
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Beaver Mine. It is one of the south-easterly dipping series. The Badger ~bbit Moun­
. th t l d. . . h. h t t k . b . d b tam group of lS a sou -eas er y 1pprng vern on w lC es wor IS erng one y veins conclnded 
American capitalists. Ou the Peerless vein, a small test shaft was sunk 
in the summel' of 1886. The Victoria is the name given to a vein on 
which some little sul'face wol'k 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 dollar:; to the ton of 01·e. The veins at the two latter places are 
in a much lower horizo.n than the rest, being in the siliceous division 
underlying the black argillitet:. 

THE 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 districtf'. 

The r00ks lying so nearly flat, i wus doomed advisable, in construct- Method. 
. h . h. 1 ·th 1 . 1 . t t . t th n.dopted rn mg a map s ow111g t 1s 1 o og1ca environment, o con our I so atcontourini; 
the vertical relationships of the different beds might be apparent at a mn.p. 

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 any reasonable time with very great accuracy, and a 
method had to be adopted which would give reasonable results with 
the necessa1·y rapidity. This was accomplished by levelling along the 
Colonisation road with an ordinary Y level, and leaving B.Ms. where 
it crossed the location and t<nvnship lines. The profiles of the couut1·y 
were obtained over the rest of the area by I evelling over the location and 
township lines with a hand-level and target staff, and connecting these 
as often as possible with the road B.31s. when in calculating the results 
any discrepancies (which were not round 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 positionf.' of the intersection of the contour planes 
with each profile having been worked out and transfened to the map, 
the contour lines were joined up in between points with the h elp of 
the general knowledge of the smface shape of the ground gained in the 
examination of the district. 

The 0·0ologieal structure of the country as worked out by the help Vcr~ical 
b ' sections of 

of these levels, is shewn in the two sections given below the map, whieh mn.p.! 

~peak for themselves. The upper one has been made nearly parallel to 
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Stratigrnphioal the di1·ectien of the greatest dip of the formation as far as it can be 
relations of d · d d h h A · · 1 · k · · l · rooks of etermine , an s ows t e mm1 oe roe s resting ma nca1· y hon-
distriot. d h h k h h p · 

Tmp "t 
different 
levels in 
formation. 

Correlation of 
different trap 
exposures. 

zontal attitu eon t e Arc ean roe s to t e nol't . assrng through 
Silve1· Mountain it Rhows 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 internecting the hill, is also apparent. The lower 
section is appL'oximately parallel to the line of strike of the silver-bear-
ing rocks, and shows the different levels of some of' the principal trap 
:;beets ot' the district. Assuming that the1·e bas been no fault­
ing of the measures, othei· than those visible and measureable ones 
produced by most of the veins, this difference of level along a section 
p1·actically parallel to the line of strike, must represent actual differ­
ences of geological position, and as in the study of the other pa1·ts of 
the Animikie area, such undoubted cases have been frequently found of. 
trap sheets occurring at various geological ho1·izons in these rocks, not 
to refer to the local evidences to be mentioned later on, it was not con­
sidered reasonable to atisume the exit>tence of a number of dislocations 
of considerable extent to account for these differences of level, of the 
existence of which dislocations no othe1· evidences could be found. 

Whilst it is therefo1·e apparent that many of these different exposures 
reprnsent individual and separate sheets of trap at vai·ious geological 
horizons, the correlation of some of the trap areas with each other 
seems reasonably possible. Thus, Table Hill and Wedge Hill areas 
are pTobably simply outlying patches of the sheet that caps the argil­
lites of Brule Hill, this sheet lying above the Palisades sheet, and some 
hundred feet of the a1·gillite being interposed between the two. Again, 
it seems more than probable that the tra11 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 ~ide 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 Archrean 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 irreg ular 
nature, the extent of those whel'e 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 Brule Hill, Wedge Hill. Table Hill, Outlook 
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Hill, Palisades, Silver Falls, Silver Hill, R 93, R 63, R 160, SilverDescriptionof trnp exposures 
Mountain, 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 sheets. 
stops in a short distance, whilst the upper and middle ones con-
tinue on, and fol'm 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-
pl'ove their intrusive nature; but when one sees that neither is this 
the case with those lying immediately below the same sheets, that such 
alteration is very seldom seen at any simila1· 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 R93 ridge 
cherty rocks. It p1·esents 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 che1·ts near the trap seeming to have taken on some of it.;; 
nature. This will be seen on refe1'l'ing to the notes of the microscopic 
examination of 0the rocks, given in Appendix I. The sheet, which 
in the middle of the no1-th face of the ridge is some fifty feet 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. 'l'he specimens 317, 318 and 319, Appendix I., were got 
from the ridge nea1· the south-east corner of location R 93, where there 
seemed to be three distinct layers of rock-317 representing the 
middle one, 318 the lowest, and 319 the uppermost. Specimen 320 · 
came from some che1·t-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 1point about a quarter of a 
mile west again from the latte1· place. No. 325 seems to be the only 
typical chert amongl'lt them, severnl of the othe1·s probably owing 
their peculia1· 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 sheet. 
Typical beds of the lower division rocks appear both above and below 
this, all around. Judging from the irregular occunence 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 othe1· places, one of which is shown 
in the illustration entitl~d "Trap Flow on Argillites, .A.nimikie Series," 
wh ere 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 aQy 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 this district of the intrusive nature of these sheets, it would seem 
mo1·e 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 simila1· 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 Brule 
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 
<>pparently composed of the argillaceous division beds, in which several 
trap sheets can b~ seen, all of which from their position would overlie 
the Brule Rill trap. 

Of the other trap areas there is little to say. Outlook Rill appears 
to consist altogether of trap, but t here is so much cover on toµ that it 
is hard to say whether some argillite ma.y not be found capping it. The 
Silver Falls sheet only shows where the creek falls over it, and for a 
litt le distance around, with a smooth ice-grooved surface, being other­
wise hidden by surface deposits, so that its extent must remain con­
jectUl'al. It 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 t raceable down to within a short d&stance 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 
c-urious thing bearing on thi s question is noticeable at Lizard Ln,ke, at 
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the eastern end of which are visible a few fact of the argillites with 
the usual columnar trap on top, which would seem to point to con­
siderable irregularity in the uncler-sul'face of the trap in this vicinity. 

It ie. a cut'ious fact that none of the dykes, which must certainly 
exist here, have yet been located, which contrasts forcibly with the 
coast section with its numerous examples, and it would appea1· that in 
the Silve1· Mountain arna they must have weathe1·ed away more easily 
than the sm·1·otrnding roclrn, and so be covered up with the drift. 

The nature and lithological affinities of these rocks will be seen by Micrnscopical 
" · A j' I h f h · · · l f, charo.oters of re,errrng to ppenc ix , w e1·e notes o t etr m1croscop1ca eatul'Cs tro.ps. 

will be found, (See specimens Nos.,259, :·Wl, 323 and 338,) from which 
it would seem that they can all be classed as diabases. They vary 
from very compact dark-colored resinous rocks to medium coarse­
grained greyer varieties, these 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 characte1·istic vel'tically 
columnar structure, sometimes accompanied by horizontal joint planes. 

Difficulty is also expel'ienced in correlating the different exposures Sedimentary 

of the sedimentary rocks of the formation, owing to the fact Lhat they rocks. 

seldom retain, 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 separntion of the rocks into an upper and lower division has been 
spoken of already earlier in the repo1·t, so that nothing i-emains 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. 

siliceous rocks, which, whilst presenting great varieties of appear-
anee, have all certain characteristics in common. In association with 
these are certain dolomitic and calcareous laye1·s. 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 sba1·p 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. They are seen to have been fragmentary rocks, 
consisting of rounded and sub-angular fragments which have been 
subsequently changed very mucb by the deposition of infiltrntion-pro­
ducts around their constituent particles, this action having gone so fa1• 

6 
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sometimes as to change the particles themselves and almost enti1·ely 
obliterate them. A very good description of their microscopic char­
acters is given in Appendix I. (See specimens Nos. 281 and 325.) 
In the field they ar e found to pro.sent ve"y various appearan ces, the 
same Led to a superficial obser\'er looking quite different at different 
points not far r emoved from each other, sometime-; appearing quite 
granular and at oth ers riuite compact. They alw a~sume very Yariou;< 
coloms-grey, light green, black, rusty, etc. Some of thorn on 
weathered surfaces are all pitted with little cavities which have hackly 
slllfaces, from whi eh atmosphe1·ic influences have removed som e t<o luble 
mineral, leaving C'onsid erable hyllrated irnn oxide. All varieties 
contain more 01· less iron, either in the form of hydratocl peroxide, 
giving them a general ru;; ty appearance, 01· as magnoLito, tho p er­
centage of the latter som etimes ranging so high as to gh·e the rock a 
very high sp. gr., which togethe1· with the dark compact fracture so 
produced would cause the careless obse!'ve1· to mistake it for some of 
the compact varieties of the trap of the neighborhood. They some­
times also contain iron in tbo shape of pyl'itos. 

The interstitial matter nearly always consists of silica, which on 
weathered surfaces, stands out ns a fine reticulation from the removal 
of the more easily «oluble particles. When, however, this interstitial 
matter consists of calcite, as it som etimes does, the reverse is found to 
be the case, and the particles are left projecting. In these granular 
varieties the pa1·ticles seem to be very constant in size, varying from 
0.02 to 0.06 of an inch in diameter. Imbedcled with these more plainly 
fragmentary beds are sometim es rusty brown e~rthy layers, and al so 
compact flinty layers ofa blaek, brown , reel, milk-white or green colo1;. 
Microscopically, these lat ter can be seen to be due to the action of the 
infiltrating waters having gone so fat· as to completely 01· 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 the same speci_ 
men or thin section. Jn some cases ,traces of the 01·iginal particles are 
left, as a white, red 01· brown mottling of the stone, whilst, when the 
mottling is red on a dark g1·oen ground, a very ornamental stone is the 
result. These varieties sometimes show a vvavy, somewhat agate-like, 
strncture, and occasionally crystals of calcite arc distributed through 
them porphyritically. 

Wavy bedding. A Yery constant and marked feature of the more granular beds is 
their wavy, il'l'egula1· bedding, which, together with the general rusty 
appearnnce and the reticulation on ihe weathered Rurfaces already 
spoken of, constitute thefr most i:- alient features. These heels 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, we!'o found rus t-colored rhombohedra probably of 
~Herod ferrugiuous dolomite. An anthracite-resembling minernl is 
also found occasionally in these rocks in a similar relationship, and one 
specimen shows nodul es consisting of concentrically arrnuged ehalco­
dony surrounded by radiately crystallizeJ vitreous quartz, with angular 
fragments of a similar nature imbeddod in lhis anthracitic minc1·al. 

'l'he calcareous and dolomitie pol'tions arc only developed to anynolomitic and 
-0xtent locrtlly, although the whole formation C;Ontains mol'o 01· lo,;s off~}~~~;~ous 
those mineral:; distributed through it. These beds where developed 
present a dark grey 01· cream co\ou l'ed fracture, the weathered portions 
being generally ve1-y rusty, They often enclose fragments, nodules 
and sheets of jasper with hackly oxteriOl' surfaces, and present other 
curious features. One spcci men, for instance, has the appearance of a 
conglomerate, and is made up of 1·onnd pebble-shaped portions of a 
dal'l{ slate colour imbcdJed in a lig htot· coloured e1·ystalline mat.i-ix, 
which on exposed su!'foco:s is weatbered away, leaving the pebbles 
standing ou t. They both effervo:;C;e with acid, the matrix, however, 
mo1·e freely than the other pol'tion.* Another specimen is somewhat 
similar, hut the dark imbedded pol't ions are platy and angular, look-
ing more like broken fragments ofa thin beJ, and thong h soft enough 
to scratch with the knifo, 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 a nd cal careous layers arc most likely due to a s imila1· process of 
alteration and infiltration to that which has acted in the silicitication of 
the rest of the beds and, that wher.cve1· this prncess of dolomitisation 
wns going on in it bed whoso composition and strueturc admittecl of it, 
and which enclosed thin seams ot· pot·tions not amenable to these 
chan ges, tho crystal I isi ng p owc1· of the ca l'bonates lrnB broken those 
po1·tions into fragments whid1 have thus got di1>tributed through t he 
mass in such a manner a;; to form breccias, clc. The want of homo­
geneity of these dolomitic layers is well shown by the stt"eaky structurn 
brought out on exposed surfaces by won.thcring. 

With a few exceptions, which will be seen by reference to tho map Dip of 

and a1·e clue to local causes, these lowe t· clivi.-;ion beds are found d ipping Formation. 
at low angles. The most notable of the~e exccption::i oceu1·f! towards 
the south end of Contact R idge, Vi here they show in the bod of a st1·cam 
in an almost vo1·tical position at Lhe foot of a c li tf of graniLie gneiss. 

•Mr. G. C. Hoffmann, wbo recently mado n. cbemicJJ,] exo.min:ttion of such 11 specimen, found 
thatwhilH the nodules or pebbles were uislinctly dolomitic, the m11trix contained no nrn.gnesia. 
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They here consist of brownish red jasperry layers, interleaved with 
green chloritic slaty portions, which have a resinous lustre on the bed­
ding plane. 

Patches of a bnsal conglomerate are occasionally found lying in hol­
lows in the old Archean sea-bottom near the northern fringe of tho­
Animikie formation. The imbedding pa;;tc is dark, and whilst contain­
ing some carbonates, does not in general effcl'vescc with acids, whilst 
the fragments which are mostly sub-angular, seem to consist in gene1·al 
of granitic material. 

The upper division rocks consist nearly altogether of soft, black 
argillaceous rocks, which, where the bedding planes are numerous, put 
on a very shaly appearance. The dark colour seems to be due to th1t 
presence of carbon in some form as on ignition they lose their black­
ness and assume a dark buff tint. Tho amount_ of contained carbon, 
and consequently thei1· colour varies very much at different places even 
in the same bed, at some places being considerable, as at the East End 
Mine at Silver Mountain, whil8t at others the lesser amount present 
causes the argillitcs to as::mme more of a grey-slate colour. A ve1-y com­
mon but a very unequally distributed constitutent is calcie carbonate, 
and layers ofa purely caleitic 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 exempli6ed in the argillites underlying 
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 concrciionary. 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 nnd nea1· the exterior sur­
face. Seen in place, the bedding plaMs of the enclosing argillitcs are 
found to bend up arnund tho spherical one~, whilst in the more lenti­
cula1-, apparently only partially grown examples, very similar effects 
are obse1·vablc. 

At some places, whilst the argillite:; 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 lowe1· eherty division rocks, as in the instance of the 
beds immedia:tcly underlying the trap of Silver Bluff which, in their 
composition and appearance, resemble much more closely the latter 
than the former,* whilst stratigrnphically they appear to occupy the 

•See Appendix Specimen No. 303. 
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·position of the westward extension of the pure argillitic upper bedi3 
constituting Silver Mountain. 

Fot· this reason they have been colored on the map, an intermediate Pnxti:illy 
t . t b t tl · d h d I d. . . 'l'h silicified upper m e ween 1ose appropnate to t e uppel' an owei· 1v1swns. e division beds. 

reason for ihus 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 Silve1· Mountain and the top of the 
cherty division proper. In the Silver Mountain section at the north-
w est corner of location R 83 , the top of these cberty beds is marked 
by the occurrence of some compact milk-white, red and black .iaspery 
beds, whieh arc also traceable east, throug h location R 64, whils t sim-
ilar beds arc found underlying these Silver Bluff upper division beds 
about the north-cast corner of locaiion R 65. A curious rock occurs at 
this place immecliately under the trap sheet, whose microscopic char-
acters are described in Appendix J. (See specimen No. 302). It 
seems to be due to a mingling of some of the trap material amongst 
the particles of the sedimenta1·y beds immediately adjacent to i t, either 
by original injection or subsequent deposition by waters infiltrat ing 
through the t rap shee t above, and is somewhat akin to the rocks de-
scribed from R !:13 ridg·e. Sometimes the silicification has been con-
fined to small portions of these upper beds when wc get as shown in 
the Divide Hili l:lcction, the us ual soft black argillite~ with scams and 
beds of red jasper through them. At the western end of this ridge, 
which, extending along the north shore of 'Whitefish Lake, forms the 
divide bet ween the wa ter·sh eds of the P igeon and Whitefish r ivers, 
this is well shown, lcnticules and more continuou" bands of r ed and 
white chert occurring between the bedding planes of the more argil-
1aceous parts, which bedding planes bend up ove1· the lentieulcs, pro-
ducing a g eneral waviness of the bedding approaching that exhibited 
by the typical lowel' ch c1·ty rocks. I noticed in these jaspery and 
chcrty seams the curious vertir.al t ubular cavities which have been 
ment ioned by previou>J observers. They have a curiou::i hackly inner 
surfoce, and are filled with iron rust as are also numerous lit tle fis-
sure:> which run from side to side of these seams. 

In fact, the sedimenta1·y beds of this formation, as they appear in P1:obiible 

th d . . cl 'd t " d l f: b d I 't origin of e is tnct un er const e ra 10n, an a ;;o as nr as o serve a ong 1 s sediwent11ry 

northern fringe, both east and west of this, would seem to have been rocks . 

orig inally deposited as :1 series of sands and clays, the fo rme1· la rgely 
.predominating in the bottom, and probably nea1· the edge of the basin 
-0f deposition, and becoming less prominent and extensive away from 
this edge, whilst above a certain ill-defined horizon, the clays would 
.form the g l'cat 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, thel'e would be oucasional beds of ;;and, 
and in the sandy parts, beds of clay, whilst there would also be beds 
of sandy clay, and th is i ntermixturo would be mol'e ft·eq uen t as the 
fringe of the area of deposition was approached. Subsequent infil­
tration of chemical waters would then produce just such a state of 
thingR as already desc1·ibed. Tho clay beds being impervious would 
remain unaltered and be now represented by the soft black argillites. 
The sandy clays would ber·ome partially altered and produce th0 in­
te1·mediate beds, whilf't the sandy beds being quite pcl'me~ble, would 
offe1· no resis tance to complete alteration into the different varieties of 
cherts described, and when this altel'ation had gone so far as to quite 
obliterate the particles, we r:;hould get the jaspery beds. 

These sands would seem, so fat· as a microscopic examination has 
gone, to be just such as would be produced by a disintegration of the 
older Archean rocks, especially of those of the Hur0nian division of 
them, and the varying composition cf the sand::i produced from such a 
variety of rocks would, when decomposed by the infiltrating waters, 
account for all the vm·ious decomposition products observed in their 

'miscroscopic sections and otherwise, such as silica, calcite, dolomite, 
various decomposition mine1·als of felspat· and hornblende, etc., ox­
ides of iron and so on, and would besides this also account for the 
va1·ying extent of the alteration produced at different places, the min­
eral constituents of some of the particles being more readily alterable 
~han othert:i, and supplying by their decompo;;ition a corrc~ponding 
variety of material. 

As shown, the Archean rocks project from the north into the area 
covernd 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 goeissic rocks. They have a gene1·al 
pink appearnnce, from the great preponderance of pink felspai·. 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 irnd pink felspar, the latter 
largely cry:;tallised and predominant. The~c veins cut across th e foli­
ation of the rock in all directions, sometimes running with it for short 
di-tances, and then crm;sing to anoth~r foliation plane. Where they 
cut 11ill"l'OW and identifiable oonds Of gnci.,S thoy Hppe!l.1' to have fouJted, 
them. In one instance, the edges of a hornblendic schistosc band, thus 

' 
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apparently faulted, wel'e turned towards each 1.•the1· on the diffe1·en t 
sides of t he fan! ting vei u. A description of the. microscopic cha1·actel's 
of a specimen from these rocks obtained near vVoodside's vein is given 
in Appendix I. (Sec specimen No. 277). These Lamcntian rocks 
having been so well and folly described at various times in the publi­
cations of this Survey, nothing more necu be here said. 

As before pointed out, tho drift deposits cover all the lower lying Drift deposits. 
country, the rock showing only occasionally. As far as such a thing 
is possible, the a1·ea covered to any extent by these drift deposi~s has 
been represented on the map, but it is hardly necessary to point out 
that in ;;uch a section of country thi>< ctin be done, only with an ap-
proaeh to accuracy. 

They consist of stiff white clay, sands am! gravels. Tho former 
seems to preponderate in tho greatet· p::wt of the area forming the 
basis on which rests the soil. The latter are ,,·ell seen in the banks 
of'Whitefish Ri\·01·, where exposures frequently fifty to one hundred 
feet in height are p1·e5ented, consi1<ting either altogether of gravel or 
more frequently of ciay, sand and gravel inlerstratiti ecl , and containing 
boulde1·s of granite, gneiss, trap and chel't , with occasionally argillite, 
whilst at one place, veinstone was noticed to occnt'. 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 h ave cut deep valleys with steep sides, often 100 
feet high, this surface being also furth er cut up by steep sided gullies 
forming water courses in the spring, but olbel'wise dry. The depth of 
the drift covering represented on the vertical sections appended to the 
map has been assumed from the data furnished by the sections afforded 
by these stream valleys. 

Jn passing down the bed of the .. Whitefish river, and at some other Glacial strim. 
places, several ice polished surfaces of rock were met with, on which 
tho strim were found to have tho following directions at the dilferent 
places observed :-N. 70° W., N. K, N. 80° E., N. 70° E., E. & W., 
N. 60° E. 

Silver Mountain Vein. 

This vein cuts through the middle of the hill of that name, with aSilverMountain 
genornl direction of a litt le north of oast, whilst it dips to the north-group'.ofveins. 
ward at 80° to 85°. It has caused the formation of two i nclentations 
in the gene1·al contolll' of the hill, tho one on the cast side being com-
parntively slight, whilst on tho wost side about half a mile of valley 
hns boon denuded out adjacent to tho outcropping of the voin . It i:i a 



The Silver 
Mountain"r. 1 
group of veins 
continued. 

R.-Ocks faulted 
by vem. 

88 H GEOLOGICAL SURVEY OF CANADA. 

very strong and persistent fissure, showing at frequent intervals right 
across the hill for a distance of over a mile, appearing to E<plit up at 
either encl and become less strong, and also to change its direction, as 
shown in the map, where, at its eastern extremity, it is seen to strili:e 
about N.E. after leaving the brow of the bill, whilst at the western end 
it would seem to split up into two branches, both of which take a much 
more northedy direction than the general strike of tho lode, throughout 
the greater part of its length. The chn.nge of strike which would result 
from the descent from a highee to a lower level, due to the dip of the 
vein, woul~l not bo nearly sufficient to account for this change of 
direction, which it; 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, and that the p01·tion of the vein stl"iking north­
east was a branch of the main vein, joining it near "the cave," (see 
Plate lX., fig. 1), wbilt;t it was believed that tho main vein must con­
tinue on its original course down the valley. A caseful examination, 
however, shows no grounds for such a supposition, and no reason for 
believing that two veins of cliffel'ent period8 of origin exist, one being 
silver-bearing and the othe1· barren. 

The enclosing rock is argillite, sul'mounted, as usual, by a sheet of 
columnar basic trap, t.he faulting of which by the vein is clt,arly 
visible at the east end, and amounts there to eighty feet. 

Vein Along its outcrop in the trap sheet, and fol' some little distance 
characteristics. below it, the vein is large and solid, and from four to six feet thick, 

whilst in the argillites below, as one would expect, i t does not retain 
its width so persistently, the fractul'ing force having in the looset· rock 
become distributed O\let' a wider area, so that at. places the vein is 
only represented by a number of small indefinite stringers distributed 
through a wide a!'ea of the rock, whilst a few feet further on, 1bese 
have been found to come together and form a large, solid vein. In 
these solid parts, largo caves or vugs occur, several of which open 
up to the smface on the brow of the hill at the eastern end. 

"Gn.ngue" 
minerals 

The vein stone consists of calcite, barite and quartz with fluorite, the 
different minerals preponderating at different places. The barite seems 
to be confined to those parts of th e vein which are in contact with the 
trap or a little distance below it, whilst calcite and quartz form tho pre­
ponderating minerals in the argillites below; the fluor-spa1·, although 
plentiful in places, generally playing a secondary part. Thetie cliffel'­
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 crystalJine mixture of translucent white and amethystine quartz, 
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with green fluorite and a little calcite, whilst in contrast to this, in £1h0~,~~~~r 
the developments at the other end of the vein the silver mineralsgroupofveins 

' . continued. 
have been found in a white saccharine gangue consisting mostly of 
white barite and calcite, with a little colorle::is quartz, and occasionally 
a little green fluorite. · The vugs :i.re generally lined with large 
·cleavage masses and crystals of calrite, and in one there were found 
well-formed small crystal" of that mineral showing the prism, ter­
minated with faces of the rhombohedron, upon which were super-
im por;ed small rrystals of iron pyrites. The metallic minerals a1·e ~ie;;~~l~. 
represented by blende, both light and dark-colored, galena and iron 
,.pyrites, wilh occasionally a little copper pyrites, the silver occuningSilver. 
both native and as sulphide or argentitc. '!.'he latter is the most com-
mon, forming films, sheets and solid nugget» often several ounces in 
weight, whilst the former occurs in films, but more often in fem-like 
and wire forms. 

The enclosing or country rock of this vein shows no very pMticular Enclosing 
features which distinguish it from the othe1· veins already mentioned, rocks. 
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 espec:ially noticeable in the driving of 
the adit, when the miners used to come out lookin!!.: quite black, which 
~baraeteristic, together with its softer natm·c, se1·ves to distinguish the 
argillites in the neighborhood of t his vein from that enclosing some 
other veins in the district. lt shows a syster-..! of jointing in places, 
st one in two directions- one N. 15° K, dipping 85° E., and the other 
N. 85° E., dipping 85° S., the latter direction corresponding to one of the 
two prevalent in the rocks of the coast section. The capping tmp pre-
sents no features of marked difference to that already described. '!.'he 
accompanying illustration (Plate lX., fig. 1, p- 72 H.) shows the 
position of the country rocks on the south or foot wall of the vein and 
sbo illustrntes their displacement by it, the !owe!' dotted line represent-
ing the under su!'face of the trap sheet on th e opposite or hang ing wall. 

The work done on thi s vein is, mostly rep!'csented in I<'ig. l, Plate 
IX., which shews the developments made on its eastern end up ton 1 t eve opmen 
the end of July, 1887, but besides this, several test pits, etc., have work. 
been sunk on the outeroppingt:>, for a distanee of nearly 4,000 feet 
beyond No. 3 shaft, the positions and heights of which will be 
seen on r eference to the accompanying contour map of the Silver 
Mountain mining district. These developmenti; on the. west end 
of the vein have befln made chiefly at three points. The pit nearest 
to ~he east line of R. 56 loca~ion is only about 8 feet deep. Passing 
westwards, wc come to a small cross-cuL tunnel driven into the 
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The Silver side of the bill through the :trgillite;; fol' a distance of about 25 
Mountarn " t h' b d' t 't h · b 9 - " t b I group of veins ieet a w ic is an cc t cuts t e vein at a out _.;:i 1ec e ow 
con\inued its out-crop. From the end of this tunnel, a small shaft bas been 

sunk to a depth of about 30 feet upon the vein. Further wc,;t again 
another similar cross-cut has been <.!riven in through the argillite!'l for 
a <listance of alxmt eighteen feet to tbc vein, and about twenty-seven 
feet beyond it. It cuts the vci n at a depth of about two! vo feet below 
its out-crop, which is here just undernerith the lower surfaeo of the 
sheet of trap capping the argillitcs. Below the floor of thi::> tunnel a. 
small pit, about fifteen feet deep, has been sunk on tho vein. 

The extent ' to which the vein hati been tested at its e:1stern end is 
best understood by reference to Plate IX., fig. 1, which shows the 
developments up to tho end of July, 1887, of which nothing further 
need be Raid beyond pointing ont that in putting together the various 

Erratum in data from which the illustration has been compiled that an error has 
illustration. 

crept in and No. 3 shaftshoukl be shown at a distance of 820 feet wost 
from N o. 2.shaft, instead of as therein l'Cpresen tecl. 

Occurrence or The first ore discovered here was remarkably 1·ich. It was obtained 
rich silver ore.f ,T . (Pl IX fi 1) l · d 1 f 

41 Caunter" 
veins. 

rom ~'o.-± pit ate ., g. am ca1T1c a arge pel'<:entage o 
native sih,er and argcntito, accompanied chiefly by dm·k-colored blende. 
The native metal oc<:u1·ed in the leafand wire fol'm, whilst the a1·gentite 
occured in leaves, sheets, and as nuggets weighing often ::;overal ounces, 
which latter occu1·red quite plentifully in some spots. On my visit to 
the place shortly after its discovery, l saw a cigar box full of such 
nuggets which had boen t•1ken by the discoverer out of a few cubic feet 
of rock obtaine<l in sinking the discovery pit (No. 4), and I feel sure 
that several tons of ore coul<l have been obtained from this spot which 
would have averaged from $ l,000 to $2,000 pci· ton. Thi::> wa::i, of 
course, exceptionally rich and, although silver bea1·ing rock has been 
found at several other t-<pots in tho vein, nono of iL has boon so rich as 
thi~ , no1", up to tho present ti mo, do the developments on the cast end 
of the pl'Operty seem to have resulted in the proving of any extensive 
bodies of ore. An encouraging fac~ is found, howovm", in the p1·esence 
of good ore in the vein, running about $127 to the ton* at the west end, 
about a mile dist:.mt from tho first montione<l, and it would seem strange 
if, between these extreme points, the vein were found barron of any 
bodies of payable yiel<l and size. The developments, however, at the 
western end of tho vein have no t yet bcon extensive enough to throw 
any lig ht on tho extent of the body of 01·c thcl'o <liscoverod. 

Some good sil\-er ore was also obtained in the two small caunter­
veins shown on tho plan on oithet· si<lo of the main vein. The one on 
the south shows in tho trap, whilst the drift on that on the north is in 
the argillite jnst bfllow tho trap-bed. 

•sec lleporL of Geologicn,1Surl'ey,1886. Part T. Ass,iys Nos. 48 nnd 49 . 
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The histo1·y of this mine has been as follows :-[twas disco\·crrd in The Silver 
. Mountain 

the fall of 188'1 by Mr. Oli\·ee Daunais, before mcnt1oncd as the locator group of veins 

f h R bb · ,r · • h. f . f h 1. . t continued o t c a lt lhountam vem and of the c 10 veins o t at c rntnc . 
This gentleman, togethe1· with his associates, finding such rich ore as 
mentioned, took up locations including the vein foe over a mile. The 
prope!'ty was then dealt with in separate halves, known as the EastH!storyof 

mine 
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 encl of the same yea1·, 
when having, it is said, expended about $10.000 in work, thci1· option 
having expircJ, 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. 

Dut·ing the year 1886, no wol'lc was clone, with the exception of a 
little occasionally undertaken by the owners, which, however, resulted 
in their striking some more silver bearing rock in the uppel' tunnel on 
extending it some little distance beyond the point at which the 
American company had left off and where the vein had been poor. In 
the fall of 1886 n. company was organized in Livc1·pool, Eng., to pm· 
chase and work the mine with Ii shn.rc-eapital of £100,000, under the 
name of the Silver Mountain Mine Company (Limited), which has 
carried on operations ever ~i nee. According to the prospectus the 
capital was distl'ibuted as follows:-

Purchase of property and costs of{ Cash, £30,0CO 
floating Co. (paid by vendors).... Shares @ £1 25,000 

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 .................. . 

Leaving for ·working Capital ................... . 

Total ................ . 

£fi5,000 

9,000 

£()4,000 
36,000 

£100,000 

'rhe west end property was bonded also, but after a little W<•1 k had 
been done with very encouraging results, the parties got intn litiga1ic11 
as to \Vho should have cont1ol, which of course put a stop to any fm tliet 
work, and it bat:> remained in that stale ever r<ineo. Operaticn, wcro 
carried on at this point in the winter of 1885-6. 
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Crown Point Mine. 

The vein hore was discovel'ed Rhortly 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 rn.ther indefinite, and 
represented only by numerous branches through the country rocks. 
As fa1· as developed up to the end of 1886, baritc and calcite 
had been tho prE'ponde1·ating minerals in the vein-stuff, which were 
accompanied by a little colourless quartz and some gI"eon and purple 
fluorite, in which gangue, in the orey parts, were to be found blendo, 
galena and pyrites, the silver being in the form of argontite in leaf 
and nugget. 

Tho enclosing country rock is very similai· to that at the Silver 
.Ll:lountain .Ll:line, the argillite being black and soft. The enclosing rocks 
a!'e 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 s ide which only amount::; to some sixteen feet. The 
capping trap has been described as a tolerably fine-grained, vc1·y much 
altered diabase by M:r. -vv. S. Bayley, ·who made a microscopic study of 
a specimen of this rock take11 from near the vein. (See Appendix I., 
No. 259). 

The workings on the vein haYe all been prosecuted in the upper 
porLion of the black argillites, an'l arc comprised within a depth of 140 
feet below the capping trap as shown in thE: illustration (Plate IX, fig , 2) 
which gives the develop,monts made on the vein up to the end of 1886. 
These have all been made by the 01·iginal 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 1his place occurn another very 
similar but smaller vein which was found cutting the capping trap, 
and a small amount of tes t work done to trace it down into the nnder­
Jying black shales which was, however, stopped before anything very 
definite had been prnvecl, owing to the partic~ who were prosecuting 
the work, finding that the vein was 11ot on their own p1·operty. 

Palisades rein . 

Vein Here a vein has been locnteJ and some little work clone to test it. 
cho.rtteterislics. I . h l t ll' · I 1 · l I ' f 1 · ) · t conta1i1s t e usun me a 10 mmm·a s, w 1101 are p ent1 n rn p ace8, in 

a gangue of calcite with eolourle~s white and pale amethyst quartz 
and a little fluorite occurl'ing in scatte!'ed particles and mammillated 
layen;, the surfaces of oome of which have a tendency to assume an 
amethyst colour, the rest of the mnss being eme rald green. 'l'hc vein, 
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where worked on, is entirely in the soft black argillitos and shales i1h0eu~i~:i~ 
below tho lower tonbetue of the trn1) sheet which caps this hill. Of this croup ofdveins 

continue . 
trap, Mr. W. S. Bayley says "this is 11 mec.lium-graincd 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 Rhowing in the capping trap bed of 
Silver B luff, and the sedimentary beds below it. It is filled mostlyvein 

· h 11' d b · · · h · f d . .l' characteristics. wit crysta 1se ante, g1vrng t c vcmstone a con use mter1ereut 
platy structure. The vein bas a somewhat banded appearance at this 
place, owing to the presence of a two to four inch rib of green fluorite 
on eacli 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 tbe vein was expm;ed in 
the cliff, the talus covering up all below, and ai:; no development work 
had been done on it, vei·y little is as yet known about it. No appre-
ciable fau1Ling of the rocks has been produced by the fissure. 

'l'he enclosing rocks of this vein consist of an uppe1· bed of the usual Enclosing 
trap ofthcdistrict underlaid by a highly siliceous, wavily-bedded, flaggy rocks. 
rock with marked vertical jointing in two directions. These have 
already been described more folly, a11d 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 most southerly one presentio the feature, at one opening, Vein 
of two distinct ribs, one made up of barite crystallized in radiating characteristics. 
I>laty forms, whose interstitial, spaces arc filled out with crystalline 
colourless quartz, whih:it the rest of the vein at this spot consistB 
for the most part of calcite, in coarsely c-rystallised masi;es, accompanied 
by a fair amount of, mostly colourless but sometimes amethystine, 
quartz, some barite and a litLle pale green fluorite. At another open-
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ing again, tbe vein consists al most altogether of calcite, with quartz and 
green fluorite and very little bariti:J. 'l'be work done on this vein to 
the end of I88G, comisted of tt few sh al low tet>t pits, sunk at intervals 
apart, ovei· a <li;;tance of 150 yards on tbe outcrop of the vein. 

'l'he other vein cuts the hill and is smaller and less definite than tbe 
last, averaging about one foot thick as fat· as exposed, and showing 
similar :6.Uing to the other, only that the barite is absent The work 
done to the end of 1886 was slight, consisting of thi·ee small open cuts 
driven in on the vein, one abu\'e tho oLher, on the west s ic.le of the hill. 
The enclosing rocks of these veins consist of highly ferruginous cberty 
rocks; accompanied at places by comp:rnt jasper bands ancl forruginous 
dolomite beds which, on the h ill, a,re capped by a bod of trap. A 
little native silver and argentite has been found in the vein on the 
bill. 

Silver Falls Vein. 

Vein This is a large vein, and. as far as pro,·ed by the present develop­
oharacteristics. ments, differs somewhat from the !'est of the veins in the district. In 

the sh'.lft, at the surface, it showed vein matte!' over a width of fifteen 
feet, but at the time of my visit, October, 1886, the work done had not 
been suffieient to demonstrate ox:.tdly its dimensions and natLJre. In 
a sample of about ten pound;;, obtained by the owners from some 
dist:.tnce down in th e shaft, the vein stone consisted of an intimate mix­
ture of compact quartz with some <lal'k material, g iving it a, general 
dark greenish-grey appearance, which was relieved occasionally by 
the occu!'l'ence of quartz of a pale pink, amethyst, or mol'e often 
·white colour, with pnle pink and cream-coloured dolt>mitic spar occa­
sionally. The jointing surfaces. were fal' ed with a dark. probably 
plumbaginous coating. At other places, the pink spar constituted the 
bulk of the vein, and on tbe p1·e,;ence of this sp:.tt· :.tnd its resemblance 
to similar vein-stone which had accompanied the si lver of Silver Islet, 
the ownel's based hope>;; that similai· rich ore might be found in their 
vein. In places a, good proportion of tinely disseminated iron pyrites 
wati visible in the above described sample. 

Enclosing 
rocks. 

The enclosing rock of this vein consists of the jaspery and chcrty 
rocks of the lower divi:;ion, which bore, adjacent to the vein, present 
the unusual feature of being mnch con to!'tocl, which i:; in g r eat co11trast 
to the usually flat })OSition of the r est of the Animikic format.ion of the 
vicinity. This clistmbed condition will be apparent on ref'erring to 
the map, from :.tn examination of which it will be seen that the beds 
turn down sharply on the hang ing wall of the vein, whilst they dip 
st eeply the opposite way on the·other side, a,nd again reverse their 
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dip about seventy paces flll'thet· down the creek, where they show in The Sil".er 
a little fall of about twenty feet. 'l'his is probably a local effect pro- ~~~~.~t~f~eins 
dnccd by the Ycin, which has probably faulted th e rocks. These rocks continued. 
here cnl'ry at places little interbedded len ticular patches of ct·ystal-
lised vein minerals, which enclose sometimes a little iron and copper 
pyrite;;, and all of which arc probably due to infiltration into spa.ce8 
formed by the folding- of tho rocks. 

To the end of 1886, the WOl'k done consi~tcd of a fifty-feet shaft sunk Work done. 
on the vei1., from which, at a d~pth of about fo1·ty-nve feet, a ct·oss-cut 
fifteen feet in length was <ll'iYen acrnss it. Besides this, some sul'face 
stl'ippiugs were made, extend ing ovel' a distance of abouL fifty yards of 
the outcrop of the \'Cin. 

R 64 Location. 

Severa.I la1·ge veins occur on this p1·ope1·ty, of thicknesses varying Vein 
from three to eight feet, nnd showing all the cha1·acteristics of definitechnr1Wteristics. 
fissures. In their contents, the various f0rm~ of qunl'tz pl'epondel'ate, 
which arc accompanied in plaL'es by varying p1·opo1·tions of g reen fluor-
ite, calcite, and occasionally a little baritc. At one exposure, the vein 

. consi>:>ts almost entirely of solid vitreous silica, and has a marked, 
banded 01· combed appcaranee from the "cone in cone structure" j)l'O­
duccd by the different coloured laycl's (amethyst, white, franslucent, 
etc.,) of the quartz being <Lrranged parall el to the fa<;es of tbe terminal 
pyrnmid. The fluo1·ite seems to have been mo~tly deposited between the 
incgular su!'faccs of these lnycrs . The metallic minernls represented by 
blende, galena and pyl'ites occur occ:asionally, both disseminated, and 
the latter also as very thin films coating cleavage planes, jointing, etc. 
The enclosing rocks compl'i'e the ja:lpcry, magnetitic and rusty silice­
ous beds of the lower division . (See Appendix I., Rpec. No. 281.) 

The work done has been so far confined to the tracing of the veins w kd or· one. 
and to the sinking of shallow test pits on their outcrops. 

Other Yeins. 

Several other veins ha,·e been loca,tccl in this district on which a 
iittlo test work has been done, viz.: on Locations R 79 and R 111, and 
on Tchiatan's vein on Location R 115. These are all in the s iliceous 
rocks of the lower division. R 79 vein is Jilled at one place with a 
gangue of saccharine quartz and spar, the latter mos tly calcite, 
whil:::<t at another opening it consists altogether or compact v itreous, 
iron-stained quartz resembling the gaugue of the gold veins of the 
Hmouian areas .of this region. It cat"rics a ii ttle dis~eminatecl pyrites, 
galena and blende. 
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The R 111 vein is vel'y similar to most of those all'eady described, 
carrying a little of the usual metallic minerals in a gann;ue of calcite, 
amethystine and colonrles:; quartz and gl'een fluorite. On this vein the 
prospecting work done to the end of 1886 bad been inconsiderable, 
consisting of several test pits on the outcl'op of the vein, tracing it 
fo1· a distance of about two hund1·od feet, and a small thirty feet tunnel 
driven into the base of the ridge on which the vein outcrops and cross­
cutting the same at a depth of about twenty feet below the surface. 

Tchiatan's vein is large and compact, about thl'ee to four feet thick,. 
on which, besides some surface work in the outc1·oppings 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 ea1Tying occasior,ally a liLtle fle;;h-coloured 
barite. The blende is light-colou!'ed, 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 descl'i bed as occurring at the south end of Contact 
Ridge, viz., red jaspery beds sepn,rnted by <lal'k-green chloritic layers. 

Vvoodside's Vein. 

Vein in This example differs from the others within this area, in that it 
Archean rocks. 

occurs in the Archean gt'anitic and gneissic rocks underlying the 
Animikie, the northern fringe of which is most pt'obably located in 
this immediate vicinity, being eovet'ed up by the drift which bides every, 
thing for some distance to the S. of the Whitefish rivet. The vein in 
its nature and contents is very similar to the rest, and carries blende­
galena and pyrites distributed through the usual ganguo in moderate 
profusion.t The pyrites occurs occasionally in peculiar ring-like or 
rather more hexagonal arrangements in the calcite, the centres of the 
ringri etc., consisting also of the latter mineral. I'urple fluorite also 
occurs in the joint fissmes of the enclosing granitic and gneissie 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. 

WHITEFISH LAKE GROUP. 

The chief examples of the vein phenomena of this group which were 
visited are described below, together with the t1pecial conditions of 
their occurrence. They all occur in the district immediately sur-

•See Hei,ort of Geological Survey of CanadlL 1887, Part T, Assay .No. 43.-Idem, 1886, Assay No. 45 . 
tldem, Part T, AsSlty No. 44. 
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rounding this Lake. They are known as the Sunset Lake, JWedicine Enclosinir 
rDoks. 

Bluff, Caldwell's, Scripture's, Hurlburt's, Geroux's, Laplante's, Arrow 
River Mining Co.'s and Whitefish Lake .LV.lining Co.'s veins, and all 
except the three first mentioned, which are in the upper black argillitc 
division, occur in the lowet' siliceous rocks, and am located within L 

distance of about two miles from where these rocks abut on tbe 
Archean gneissic and granitic rocks to the north. 

The veins vi;;ited in this area were fouurl' to have much the same General 

h 1 ad d · b d · bl d 1 d · · characteristics contents as t ose a re, y escn e , viz., en D, ga ena an pyrites rn ofveinsofthal 

a gaugue composed of ve!'y varying percentages of calcite, and colour- g-roup. 

less, white ot· ~methystine qua1·tz with gl'een fluorite, barite being only 
occasionally present. The meta.Ilic mioer[LIS are by no means pL'esent 
at all the places a.t which these veins have been exposed, being fait-ly 
plentiful at some of the places, whilst at others, the gangue mineralR 
are almost or entirely free from them. 

Up to the end of 1886, no extensive bodies of silver beaeiug ore 
bad 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 mi uerals 
here and there. 

The rocks of this area show much the same features as those Geological 

d b b S'l 11,r t . d" t . . l d' . . ffcatures of the pl'eseute y t e l ver ,tv.1.oun a111 LS 1·1ct, viz.: a genera iv1s10n o district. 

the Animikie rocks into an uppe1· argillaceons and a lower siliceouR 
division. The latter form the northern fringe of the format ion, and 
occupy all the lowee lands to the north of the ra.nge of hill::<, forming 
the divide between Whitefhlh Lake and Whitefish River, their line of 
contact with the Archea.n rock; to the n01·th, being roughly coincident 
with the cou1·se of that rive1". Passing southward.from this, one comes 
in the higher levelt> of the south side of the ri vel' valley to the more 
ai·gillaceous beds of the upper division, which shew, however, some 
tendency in charactet· towa.rds the lowee siliceous division, whilst 
further south on the oLhel' side of the lake tho lower beds a1·e rarely if 
ever seen, and the upper argillaceous beds seem to be more largely 
developed and to closely resemble the typical 'black soft argillites of 
thiti formation. 

These beds in the all'eady mentioned range of hills north of, and in the Traps. 

others t:>Url'ounding Whitefish Lake are all capped at about the same level 
by the usual columnar trap, whilst at lowe1· levels on the north shore of 
the lake there are evidence':> of the exi::;tence of another and inferior 
sheet of the sa.me. This inferio1· 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 Lap/ante's vein near Little 

7 
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Gull Lake, and to the Arrow River Mining Co.'s vein on Whitefish River. 
Vertica.I The vertical dimensions of the sections obtained in passing over 
eeotionof h .1 d 'b I 'd l the forma.tion- t ese tra1 s were measure wit t 1e anet·o1 on severa occasions, and 
La.plante's . 
Trail. gave the following mean results--

Trail to Little Gull Lake:-
500 feet .................... Top of hill 
400 to 500 feet ...... ~ ............ Upper trap sheet. 
260 " 400 " ..................... Exposures of argillaceous beds. 
200 " 260 " .............. . ..... Covered. 

0 '' 200 " . .... ............ . .. Over lower trap shee_t. 

In descending the northern face of this hill, these same al'gillaceous 
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 sul'face 
rises from beneath them to the north. To the west of this hill I ies ihe 
one on whose northern and eastern slopes are located 1he 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, whilst!furtber 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 
~e~~fg:{seation one, from the lake to the Arrow River Mining Co.'s works, the following 
~ii~~~ form- vet·tical section was obtained in a similar manner. 

360 feet ................ Top of hill 
280 to 360 feet. ...... Upper trap sheet } shewing in a hill al i ttle 
180 " 280 " ... .. .. .Argillaceous beds to the east of trail. 
140 " 180 " .. ..... Covered 

0 " 140 " ....... Over lower tr«p 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
bment similar to the above-mentioned, is obAerved 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 
tixposures 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 tho question as to whether it extends that distance, 
and therefore underlies the cherty rocks there exposed, ot· 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, a1·e dealt with late1·, so that nothing further 
need here be said. 

Sunset Lake Vein. 

This vein a.t the place where the chief development work has been Whitefish L. 

<lone upon it is enclosed in siliceous beds, lying on a sheet oftl'ap which group 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, com:isting 
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. 
110 " 130 " ...... Black argillites and shale. 

30 " 110 " ...... Covered. 
20 " 30 " ...... Covered (at thirty feet wot·kings on the 

vein in the siliceous beds). 
0 " 30 " ... . .. Lower sheet of tl'ap. 

This brings us to the top of the ridge separating Sunset Lake from 
"Whitefish Lake, from which point thel'e is a fall of about 280 feet to 
the level of the latter lake, in the descent of which by the trail, how-

Vertical 
section of the 
formation. 

ever, the rocks below the upper trap are all found to be covered up. . 
. . . . Intrusive trap 

The lower trap sheet shows considerable evidence of berng an mtru- sheet. 

sion. It is darkel' 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 pa1·t 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 been very little, consisting ofa fiftcen­
feet test-pit and some surface work in the outcrop at various points. 
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}r'fedicine Bluff. 

Whitefish L. Two veins have been tested to a small extent in this vicinity, on 
group of veins 
continued. mining locations R 208 and R 119 respecth·ely. The work to the end 

of 1886, at the forme1· place, consisted of a small cross-cut, driven 
Location R20S. about thirty feet through the nrgillite into the side of the bluff near 

the top to intersect the vein, which hern dips at 80° to the north, 
from the end of which drift a little piL has been sunk. These develop­
ments have not been prosecuted fo1· enough to prove much about the 
vein. Medicine Bluff itself consists of black, soft a1·g illites 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 

Vertical section fi ll Th f h · 11· · h ih t · fi d t b of.the form- o ows :- e contact o t e arg1 1tes wit e rap ts oun o e 
ation. 400 feet by aneroid above the water of Whitefish Lake, the trap 

having an estimated thickness of from 100 to 150 feet above thiti point, 
whilst below it ih.e argillaccous beds show at intervals for a distance, 
vertically, of about 150 feet, evcl'ything below this being covered 
up by detrital matter fallen from the cliff above. Tho name Medicine 
Bluff is derived from the occmrence in the face of the cliff of a mineral 
efilo1 e;;cence, which is probably alum, stained with hydrnted iron oxides 
derived fro1n the re-action of the oxidation products of the py1·itcs 011 · 

the shale in which it occurs. It is said that the Indians gathel' it for 
medicinal vurposes, hence the name. 

Location R iw. The vein on R 11!) locittion lies about half a mile to the west of the 
last-mentioned point, and skirtl':i along the base of a bluff which riseH 
out of n, swamp, and conBists of columnar t1·ap for the greater part of 
its height of 300 feet, as measured by aneroid. Ju:;t at its base, argil­
lites are seen to underlie it, only sh0wing, howeYe1-, a thickness of a 
few feet 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 arc pol'tions whose coarner grain would relate thcrr. 
more to Randstones. The work clone con~ists 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 thia spot, the edges of the 
argillites lying in a horizontal pof; ition como abruptly up against the 
trap forming the elitf, and there is some appearance of this trap being 
a dyke running parallel with the vein, and cutting both the before­
me"utioned horizontal trap Bheet and the underlying ·argillites; but 
further work i8 required to prove this. It is also difficult to decide, 
withont working ovei· a much larger area than waB possible in visiting 
this spot, whether the capping trap here found at the levei 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. 

prnsent position, or whether it is a sheet occnning lowe1· down in the ~~~1?:u .. e"lns 

fol'mation. 

Caldwell's Vein. 

This vein shows a little to tbe west of the trail going to Little Gull 
Lake from Whitefish Lake, cropping out on the side of the hill which 
rises to the not'th of the western end of \\Thitefbh Lake, over which 
the trail passes. Where seen, it is enclosed in rather hard, dark argil­
lites, whicb show a tendency in places to appt'oach in their nature the 
more Riliceous lower division beds. The vein shows h ere about four 
feet thick, dips steeply to the south, and passes a little above this 
spot upwa1·ds into the t1·ap sheet which here caps the argillites and Rocks faulted 

forms the top of the hill. The vein is here se811 to hcLve faulted the by vein 

enclosing rock> several feet. Little 01· no work has been done on it. 

Scripture's Vein. 

A vein known by this name occurs some distance further up this 
trail, where it i,; seen to be enclosed in the typical ja>'pery and wavily 
bedded fenuginous cherty rocks of the lowe1· siliceous division, which, 
in tbe neighbout·hood of the vein, are plentifully penetrated in all 
<lirections by st1·ingers filled with crystallised qual'tz, the vein it::ielf 
.being entirely made up of this mineral of the v11rious eolours preva­
lent in the district, and showing a tendency to a cone-like structure. 
Tl1e vein is solid, and fou1· feet thick, dipping to the south. 'rhe work 
done consists of an open cut driven into the side of the hill which it 
intersects. 

Hurlburt's Vein. 

Passing westwal'ds from Scripture's, we ascend the steep cast-facing 
s lope of a hill, showing about 150 feet of the wavily-bedded silico­
fcnuginous rocks capped by a sheet of ti·ap about 100 feet in thick­
ness. A little pit about s ix feet deep has been sunk in the vein where 
it outcrops about fifty feet below the trap. About half a mile ful'ther 
west, on the run of and presumably on the same vein, some little work 
bas been <lone in its outcl'opping, and it is said that good ore, caJTying 
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 
-0f some picked piece.; 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 silve1· minerals proper 

• See Report of Geological Survey of C:inada, 1887. Part T Assay Ko. 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 trHp 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 appa1·ently 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 tho lower division, between which and the overlying trap sheet 
intervene some ten to fifteen feeL 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 duo to the plentiful distribution through it of a pale 
green aborescont 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 
Contaotof line of junction between the Animikie and Archean rocks, test shafts 
Animikie and . 
Archean rooks. 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 an indefinite vein or lot of b1·anches 
and stringers distributed through a dark-green, slickensided, chloritic 
material, which may be possibly part of the vein, and having a gene1'al 
dip towa!'ds 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 ferrnginous, 
jai:;pery and cberty 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 ~ 
I h h , b . . h' h f. . groupofveme we l s own, t e gneiss erng overlaid by a t . m s eet o Jasper m a continued. 

horizontal position, which at places has been denuded off so as to be 
no .thicker than one's band. 

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 fom·-feet vein on the sut'face at one place, 
whilst at anothet· there m·e eight to ten feet of solid vein stuff, but as 
is so common in these veins when followed down, it is at places all 
split up. Its clip would appeai· to be to the south, although the devel­
opments have not gone fat· 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 Harne spot, where they 
come in contact with the Archrean. 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 frequenL!y 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 bas 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 effer­
vescence with acids and by its cleavage angles. Other somewhat marked 
features a!'e the occurrence of the quartz in veins intcrnecting the cal­
cite and cl'ystallized in the freer spotA and cavities, and the presence 
of dark streaks through the g angue, which, judging from theit· dark­
greenisb-black, lustrous appearance, are probably some chloritic 
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 siJi, 
ceous rooks. As far as can be seen it dips to the north at 65° to 70°, 
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GENERAL CHARACTERISTICS OF THE SILVER VEbis. 

In order to complete the study of tbis subject, it will be here neces­
sary to give a resume of the characteristics of the<>e 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 strike­
directions, they resolve themselves into three gi·oups: A ~.W'. 

gt·oup, a N.E. group and an :!<~. and W. gt'OUp. rr1ie ~.w. direction of 
st1·ike is most characteristic of the Const group, the famous Silver Islet 
vein being the most striking example of this, whilst all the rest of this 
group run pa1·allel with it. 'l'he chief example outside of this is the 
Beaver JJ1.ine. 

All the veins of the Rabbit Mountain gronp, with the already men­
tioned exception of the Beaver, may be classed as N.E., whilst the 
Thunder Bay 11thne 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 Dearly 
all the Silvee Mountain group. 

The dip of these veins is not sufficiently worked out to form any 
basis for classification at:> most of them have noL been followed deep 
enough to be quite sure of wbat their real underlay is, and some of 
them have changed their direction of dip in depth as at the Shuniah 
Mine. In thiis 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 roc·k,; generally produced by these tis,;nres will 
often aid in determining this point, as in nine ca,;es out of ten, the 
lowering of t he rocks has been on the banging wall side, whilst the 
extent of the displacement may give a rough idea of the stl'ength of 
the fractul'ing force produc,iug the fissure, and therefore of the· extent 
and detinitenes8 ofthe vein. 

'!.'be physical charncteristies of these veins present some features of 
interest worthy of notice by those working on them. These, as one 
would expect, vary with the natul'e of the enclosing rocks; in the dif­
ferent varieties of which the fosuring force would have different effects. 
Thus, a;; a general rule, the veins in the trap beds are wide and solid, 
the proportion of th e wa ll rock enclosed by the vein filling being com­
pat·atively 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 anothet· nil divided up, and represented by numerous 
small i;;tringers and branches distributed through a great thickness of 
!he argillites, these changes often oceurring very suddenly in following 
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them. This is just what might be expected of the action of a force 
tending to prodnce a fractUl'e in imch l'Ocks, for whc1·e the al'gillites 
we!'e more compact, the fol'ce would ac t only over a small space, whilst 
in the more shnly parts thel'e would be a tendency to give rather than 
t o fracture, and the force would get dititi·ibuted, and again, the trap 
being a morn rigid and compact rock with join tings for aptirt in it, and 
those vertical, one would :ixpect a wider fis:mre with definite wn.lls. 
Thi8 would also apply, of coun;e to the lower siliceous division whel'e 
solid, whilst in the varieties with much beclding strncture, the reRults 
would resemble more those produced in the argillites, and this is found 
to be so. This would probably account for the great width and solidity 
-0f most of the Coast g1·oup 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 ncady altogeLhel' where they inte!'sect Lrnp dykes, 
-Ol' in their immediate vicinity, whilst tbe workings on the latter are 
:almost ~ti together in the veins where they cut the argillitcs. 

These irregularities in ·width have in some cases disheartened ope!'a- Irregularities 
tors, and led tbem to believe that their vein had "pinched out," but ~i:t::;<;;~re of 
ln view of the explanations just tendered it may be usefully pointed 
out that such fears will generally })l'OVe to be unfounded, and that 
where the extent of the accompanying faulting of the enclosing rocks 
is considerable, and there is oth·e1· evidence to believe that the frac-
turing foree was :;nch as to produce a.n extensive nnd persistent fissure, a 
little pluck and energy in following it up will generally take one 
thro:.igh thedi t:<tul'bed parts to where the vein ·will again be found wide 
and solid, and this has been found to be the case al1·eady in several 
i nstances. The definiteness of the bounding walls of the veins, it need 
hardly be pointed out, also varies with the rock they are in, in a similar 
way. Some of them, as at Jarvis bland, show slickensided walls in Sliokensides. 
the vein ma.tte1· itself, and other evidences of movement since filling. 
Slickensided surfaces are, howevel', not very common in the distl'ict. 

The vein-filling minerals consist in gene!'al of quartz, basite, calcite Co.ntents of the 
.I fl. ' . • j b . f h ' h' h h VOIDS • .anu uonte const1tutrng t rn a.sis o t e gangue, in w 1c occur t e 

different metallic minerals, vi:r.., blende, galena, pyrites of various spe 
c ie::;, aml occasionally some sulphurets of copper, whilst the silver in 
the orey part::; occurs as argentite and in the native state, the former 
being the most common. At plac:e,;, the veins carry a dark green, pro-ch!oritio R.nd 
bably chloritic material which on some surfaces bas a bright, waxy ~~"t~~~a.ls. 
lustl'e, whilst occasionally a soft, greasy, tal cose material, probably 
Saponite, accompn.nieR the ore, notably at the Beaver Mine, and to a lessor 
extent at one or two other places. Carbon in various forms bas also been Carbon. 
found here and there, whilst in some of the vugs in the veins, whieh 
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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, 
howeve1', having evidently been washed in from tho surface, and has 
thus imbeddcd the silver minerals already existing in the vugs. 

Silverisletvein These, then, are the mineral constituents of th.ese· veins but the 
~xoeptional. Silver Islet vein forms somewhat of an exception, in that it carried, 

besides these, va1·ious arsenical and aotimonial ores of silver with com­
pounds of nickel and cobalt, aml other metallic minel'als which have, 
so far; not been found in the rest of the veins. Other salient features 
were the pink and cream-colored dolomitic spa1· which i;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. inflammable gas that were met with in opening up the Silver Islet 

llfine 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 depoi:;iting a white tlocculent material, 
whilst both at this place and at the Beaver Mine I was informed that 
small quantities of inflammable gas had been met with. 

Variationsin The general appearance of the filling differs very much at different 
texture, eto.,of places in the same vein owino· to the frequent variations in the pro-gangue. ' b 

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, val'ying thus from a compact, vitreous, crystalline or 
rnccharine 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 gaogue 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 bas 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-lir.ed cavities and vugs occur. The minerals which mostly affect this 

• In!101mable gas also comes up at se,•ernl po!nts in and around Thunder Ba.y, causing consider­
able ebullition in the water and k6eping it open all the winter; On one of those Mr. Murdoch, 
C.E., has plnced a sma.11 tank connected with an inverted funnebnncbo1ed on the bottom and it 
affords suffioicnt ga.s to keep a good sized light burning.-A. R. C. SnwvN •. 
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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 gl'oup of veins, which thus contrast with i.he more commonly 
finor 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 ha1·d and fast lines. 

Tbrouo-h these different kinds of o-an o-ue are distributed the metallic .Distribuljon 
b b o of metalho 

minerals in a ve1·y iJTeo-ular mannel'. Sometimes they are very mi_nerals in the 
o . ve111s. 

plentiful, whilst long stretches of vein are frequent, which are qmte 
free from them. When they are present, they occur mostly in bunches 
and more widely disscminai.ed whilst more ra1·ely they show as streaks 
parallel to the vein walls, a moue of occurrence more frey_uently 
affected by the Coast group than by the others. 

The distribution of the silver minerals in the veins ie similarly very Mode of f 
· occurreoee o 

irreo-ular so that the rich ore o·cnerally occurs in detached bodiea of silyor ore in the 
b ' b vems. 

very varying dimensions, sunound ed by very poor or q uile barren 
aroas of the vein; the frelJ.ucncy with which they occur and their 
extent when found, constituting, of course, all the difference between 
success and failure of the mines. 

The details of the characteristics of the different minerals are asDescriptions 
. . . of the different 

follows :-The quartz OCCUl'S mass1 ve, crystal 1 tzed, arrd in granular mi.nerals of the . 
11 . " h · d h · · 1 th vems. crysta . me iorm, transparent, w 1tc an amet yst111e in co 01-, e 

latter being very characteristic of these veins. It sometimes fills the Quartz. 
whole vein, and is occasionally seen crystallized in the wedge-shaped 
spaces between radiately ananged crystals of barite, and also similarly 
a jaspery form was seen to have filled out spaces between calcite crys-
tals. It is also very frequently the case that thin tilms of colorless 
quartz are found in the cleavage planes and minute fissm·es in the cal-
cite, which tilmsdonotsbowon the fre:ih fracture, owing to thesimilar-
ity of appearance of the two minernls, but stand out on weathered srn·-
faces as a regular reticulation from the removal of the surrounding cal-
cite. The smallervugs arc generally lined with pyramidal crystals of 
this mineral. It is more common in the veins where they occut· in the 
sedimentary beds than whe1·e they are in the trap. There is nothing Ba.rite 
particular to note about the barite except that it is generally white, 
but sometimes fl esh-colored, and occurs sometimes crystalline, but 
mo1·e often largely crystallized in confused ly interferent platy com­
binations. The calcite occurs both crystalline, crystallized and in Calcite. 
coarse cleavage masses. Where it occurs freely crystallized, as in 
vugs, it most commonly takes the shape of double-ended scalenohed1·a, 
but sometimes exhibits the prism terminated by faces of the rbombo-
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hedron. M1'. H. P. Brqmell, who applied the alcohol flame test to a 
large number of specimens of this mineral from this district, reports 
finding stl'Ontium in nearly all. 

The fluo1·ite occurs granular, crystalline, crystallized and iu mam­
millated forms, whoso surfaces are often made up of faces of the cube. 
\Vben crystallized, it occurs in well-formed cubic crystals or in groups 
of the same. lts color is most eommon ly lig bt-grnen, but it shows 
amethyst t ints nearly res often, whilst ;o.ome of the layern of green 
fluorite :;how a tendency to this amethyst color on their mammillated 
sul'faces. Occasionally, detached, well-formed crystals, occurring in 
vugs, are pa.le yellow or colorlcst;. 

The description of tbe saponite bas been given in mentioning its 
occunence at tbe Beaver Mine, and the presence of chloritic material 
has alt;o already been alluded to. Thi8 latter, although not part of the 
Yeins tone proper, is yet of frequent occurrence, and its very dark­
g reen 01· a lmost black, soft varieties have been occasionally mistaken 
by prospeetOl'8 fol' plumbago, which is considered a favorable indica­
tion in the d.i;;trict. The a~sociation of this latter mineml, and the 
occurrence of other forms of carbon in connection with these veins, 
has already been mentioned at several placeti, and the favor \vith 
which it is regarded as an indieation arises from its close association 
with the rich ore of Silver Islet. The anthracite-resembling form 
which is occa:::ionally found in the veins, as well as in the enclosing 
rocks, would seem in eomposiLion to be almost pure carbon, showing, 
as it does, no volatile matte1· on being heated. It has been described 
as altered bitumen in the "Geology of Canada," 1863. 

Water and gas. An analysis of one of the mineral waters has al!'eady been given in 
speaking of Silver Islet, so that no more need be here said regarding 
them, except, that if the manage:·s ot the mines could be induced to 
collect samples, ful'ther examinations might give interesting results. 
Of the gas \.Ve unfortunately know nothing, except that it is inflam­
mable. I was neve1· 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 effo1-ts to secure some have so fat· been in vain. 

B!ende. 

This completes tbe 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 t.hefr prevalence. Tho blende comes 
fin;t in importance, being the most plentiful. It occurs both crystal-
lised and in cleavage masses, often of considerable extent. It is 
sometimes disseminated through the gangue, and often forms solid 
ribs, etc., traversing it. lt fi·equently:occurti~thus along the walls of 
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the fi ssures, and as crystalline growths stal'ting out from them into 
the vein1;tone. It shows both lighter and darker coloured varieties, 
Lhe former more often as detacl~ed disseminated crystals, whils t its 
more massive occntTences arc generally of a very dll.t'k brown colone 
or almost black. 

The galena does not play such an important part, no1· generally1:,,1ena. 
exist in such consid.erable ma;ises, but is g enerally disseminated. It 
also shows sometimes as films, sheets anrl little patches in the 
jointings and cleavages of the veinstone, which , from having a dull, 
leaden surface and dark color, somewh:1-t resemble similnr oecunencos 
of argentite, from which they cn.n bo l'Cadily disting uished, howevcl', 
by cutting with the knife, when they brnak up into littie geains showing 
the characteristic bright cleavage surfacefi of galena. Both the blendc 
and this mineral are often found in the vugs and open spaces in the 
veirn•, in beautifully perfect c1·ystals, the latter showing most commonly 
in combinations of tbe cube and rhombic dodecahedron. 

The pyrite i~ found to a lesser ex tent than the two last mentioned.Pyrite. 
It occut·s often well crystallised in smnll ci1bes coating the cry;.;tals of 
quartz 01· calcite, which are found lining vugs and also disseminated 
in the gangue and to a !es,; extenc in films and dendritic markings in 
the join tings and cleavages of the gangue minera.ls. It is also found 
sometimes in the rocks of the district, especially in the trap, but some­
times in the argilli tes, chertg, etc., and occasionally in considerable 
quantity adjacent to some of the veins as at tho 3 B vein, on Big Trout 
Bay. 

Besides these more irnpol'tant metallic mineral~, others are found in O~her meta.Ilia 
· · h h · · l h · h" l h m111orals. connexion wit t em, viz., marcas1te am pyrr ot1te, w ic 1 are, ow-

ever, rather nwe, wbi!Ht copper is represented, especially in the Coast 
Group, by chalcopyrite and copper-glance, t he lattor being often 
argen ti ferous. 

So much then for the metallic mineralt,; which form the associates ofoccui·reno of 

the silve1· minerals propel': the mode of occunence of the latter will :;,·~.~;;rs". 
bo now described. In the ore bodies, the metallic minerals are 
generally present in large qnanlity, blende generally predominating 
la1·gely, although galena sometime~ plays a prominent pan, and 
through these minernls are found distributed the ::wgentite and native 
silve1·. Sometimes these silver minerals are di~tt-ibuted through the 
gang ue minerals themselves, the others being hardly represented at 
all. The argenti te which is the most common is found in nuggets of Argentite. 
vn.rious sizes in the vugs bearing the impress of the quartz or calcite 
cryl:ltals which usually line them, and also in thin films coating the 
surfaces of 1rnch 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 large!' cracks, it, of course, occurs in 
thicker sheets, whilst at times, when very thinly distributed over 
cleavage planes, it assumes dendl'itic forms. Sometimes these films 
are found to merge at places into the nalive metal as if from a partial 
reduction of the sulphide. It is sometimes stated in the district that 
it occurs in the argillitcs themselves, but in these cases it is always 
found to be in thin joints and cracks in them. The native silver occurs 
in thin sheets, films and facings in a similat· way to the last and also in 
wire and fern-like forms, the latttlr in vugs at times forming a very 
beautifully moss-like lining to them. In one or two instances these 
wires etc., 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 morecha1·acteristic of the 
ore bodies near the surface and to be replaced by argontite in deptb, 
which would seem to show that it is probably due to the reduction of 
that mineral to the metallie state by surface waters. 

Besides the dendritic occurrences of argentite, other dendritic films 
and stains are common in the cleavages and join tings of the veinstones. 
These have often been mistaken by prospectors for argentite, but to 
the experienced eye, whilst greatly resembling it, they have yet ad is­
tinguishable difference of colour and lustre. In com posit.ion they are 
probably oxides of iron or mangauese. 

Assays have been made in the labol'atory of the Survey, to the 
number of about forty-nine, of s1)ecially selected specimens, with a view 
to get some further knowledge as to whether 01' no the other metallic 
minel'als cany the precious metals. These specimens were Eelected 
on account of theil' holding as large a pt'oportion as was obtainable 
of the metallic miuerals, and where possible, which was seldom how­
evel', these different metallic minerals were obtained free from admix. 
ture with each othel'.* A careful record was kept of the mineral 
contents of each one submitted fo1· 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 silve1· com­
pounds, carry none of that metal, or when they do so, its proportion 
is very small. The likelihood of their carrying any sih-er seems to be 
in the order in which they are here named, viz :-blenJe, galena and 
pyrite, only one ins tance being found in which the latte!' mineral did so, 
where being the only one visibly p1·esent in the specimen of veinstone 
treated, the assay yielded about half an ounce of silver to the ton. 

*See Reports of Geologicitl Survey for 1886 and 18 7. Part T.-In nearly all the instances of 
specimens submitted for assay they carried enough of the metallio minerals to constitute good 
milling ore, bad these minerals proved to oonlain as muoh silver as was credited to them in the 

· :iistrict. 
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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 it-s 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 has often been asserted 
that the very dark-coloured blende which so frequently occurs in this 
·connection is always rich in silver, but so,ue 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 othet· 
gave about 3:-l7 oz. to the ton. In the latter instance, the attached 
gangue carried a little vi:;ible argentite, but not enough lo account for 
-so 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 silve1'. Ji'urther 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 fol' 1886 and 188'7, and other assay 
ieturns of specimens from these veins will also be found scattered 
through similar reports in the volumes of the Survey for some years 
previous to th is. 

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 ~~i~.fferent 
various minerals to each other, and whether they all owe their presence 
to the continuous action of one set of forces, or whether they have been Materials. 

formed at different periods. So far as the study bas gone, however, 
some suggestive points have been made out. For instance, tho presence 
-0f the films of silica deposited in the cleavage planes and minute fis-
sures traversing calcite would seem to prove that quartz must have 
been infiltrated after the calcite had been formed, wb ilst in other cases, Prima.dry and sccon nry 
these minerals are found so related to each other that they would seem qu1a~ttz antd 

cu. c1 e, e o. 
to have been formed about the same time, wLich is probably due to the 
existence of quartz of two different ages, one deposited later than the 
othei" 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 othel'wise 

• See Report of Geological Survey of Canada for 1887. Part T Msays 35 and 36, 
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generally found coating the othe1· kinds of calcite whose coarse cleavage 
masses and opaque white appearance contrast strongly with the 
characters presented by the secondary forms. 

Probn,ble mode The mode of occmTence of the silver minerals, too would seem to 
of deposition of ' 
silverminernls. show Lhat thei1· prnsence was due to a later infiltration of silver-beari np: 

waters sub~cq uent to the deposition of th.e gangne minernl~ ; occurring 
as they do, deposited in the fiRsmes which travel'Se these, in the cleav­
age planes of the calcite and coating cryi;tals of silica, etc., and as one 
would expect forming larger masses 01· nuggets in the wider spaces 01· 
vugs in the vein. This depo:sition seems to be confined to the permeable 
minerals aud parts of the gangue as might be predicted, and I cannot re­
collect seeing the silver compounds actually in mineralB such as quartz 
or barite which arc evidently not adapted to this method of enrichment. 
It would alw he in keeping with the facts noticed regarding the other 
mineral;:;; the compact pyrites not being argentiferous, whilst the p1·e­
sence.of cleavage planes in blendc would allow of its emichment in 
this mannBI' at points where such deposition was going on. It is also 
noticeable that, so far, no irn;tance has been observed of the secondary 
calcite carrying silver in thici way. Mr. Courtis i·ecords a curious asso­
ciation of minerals wbieh he observed at Silver Islet. Re says:-" The 
breast of the stope showed a coating several inches thick of a spongy 
silver in which wc1·e imbcdded, like plums in a pudding, double-ended 
q_ua1·tz crystals."* 

Possiblesources Many suggestions have been made by various observers as to the 
of silver. 

probable source whence these silver minerals have been derived. 
Some have thought them to be duo to the same volcanic action tc 
which are attributable the presence of the traps in the formation, and 
that the silver bas been bt·ought up by thermal waters accompanying 
these intrusions, but, as the fissures intersect and dislocate the t1·ap 
sheets and dykes equally with the other rock,, the former must have been 
formed and solidified long before the fissures. _The fact, however, remains 
tbllt all the ore bodies found so for, 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 iderc 
that the Rilver may bede1·ived from them by decomposition of some of 
their mineral constituents carryiflg minute quantities of silver, by waters 
infiltrating downwa1·ds through all theil' joints and pores, and that these 
waters pasRing onwards and soaking into the permeable parts ani:I 
minerals in the gangue of the veins, have thel'e deposited their silver 
contents, the various forms of carbon present in the sedimenta1·y 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 mate1·ials 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 ~:~g~?~~s of 
would be :-1st. Such a combination of minel'al and physical charactet·s 5d_e1positi<;>n °f1 1 ver mu1era s 
of the gangue as would rend el' it easily pe1·meable. 2nd. The presence 
of ca1·hon in some form. 3rd. The presence in the adjacent trap of the 
silver-bearing constituent, and also ofajointiness 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 Jess extensive ones. Thus, it 
would be only whe1·e all these conditions were combined, which wouid 
only be at spots, that the deposition of the silver minerals could be 
expected to take place, a view that goes far to account for the mode of 
occunence 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 stre tches of the veins, as well as for the curious fact that 
the metallic minerals carry no silve1· 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 fa.vournble con­
ditions by fissuring and rendering the gangue minerals more permeable. 
These hypothese:3 might be held, by those who have the idea that 
the trap forms a single flow or Aheet at a definite horizon in the forma­
tion, to necessitate the conclu:3ion that the ores would be found only 
near the surface, but when we remember that this is not so, and that 
the t1·ap 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 su!'face. 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 01· do not contain any silve1", 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. 

Co NCL US ION. 

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:-

Part of the area of the .A.nimikie or silver-bearing rocks in Canada E•tent of 
b b f: · I ·· t d Ith h t 1 h hi . silver forma.­as een at r y pro~pec e , a oug no near y so t oroug y as 1t ti on explored. 

might, and probably would have been, but for certain adverse, economic 
8 . 
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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 vei11s 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 lattee cases, however, it generally appears on investigation, 
that the work done to test the veins has been so slight as to leave the 
question of their capabilities as ore-producers still unsettled, which 
also applies to many of the min es 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 smface testing, and although 
shafts, etc., were sunk, still these underground developments were in 
most cases not sufficieutly 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 })roperly handled, successful mines, besides those ah·eady 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 district 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 occurrence 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 m·e bodies already found, and the 
operating companies provide in the start a sufficient capital to do this, the 
failures of the past will be repeated in the future. Regarding the statistics 
of the yield of silve~· 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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OF 
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' 
No. 85.-McKELLAR's POINT (from near the end). This rock is com- Microscopical 

posed of felspat·, quartz, green hornblende and magnetite. The fel- ~g~~~~e~f1~~r 
spar is in rudely outlined lath-shaped crystals, and in inegulal' grains formation. 
between the other constituents. It is very much altered, and as a 
result of this alteration, is~:filled with inclusions of red iron compounds. 
These al'e scattered throughout the material of the crystals and gl'ains, 
but al'e most abundant around theil' exterior portions. Kaolin and 
chlorite al'e the remaining· products of its alteration. The quartz oc-
curs i~ irregula1· areas~~nd in club-shaped masses, intergrown with 
portions of the red felspar. The green hornblende is only spal'ingly 
present. It is found in little plates and shreds, and in allotriomorphic 
grains between the othet· components. It has undergone chloritiza-
tion, resulting in the breaking up of the grains into small pal'ticles and 
:fibre3 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 Iattel' 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
Ryenites, *which are like the contact rocks on Pigeon Point,t at the 
junction of olivine-gabbro and an acid eruptive. 

* Copper-Bearing Rooks, p. 112-125, Pt. XIV. 
t Amer. J~ur. Sci., Jan. 1889. 

9* 
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No 113.-JARVIS ISLAND (from Northof Shaft). in number 113 the 
original strueture of the rock is still pre;ierved. Very much altered 
lath-ohaped crystals of plagioclase lie in a mas~ 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 intergrowilis with the red felspathic 
substance. Wedge-shaped aggregates of chlorite, brown mica and green 
born-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, j)yrite and a few plates of hematite 
are the remaining components. 

The rock is evidently a much decompot<ed diabase. ~ts characteris­
tics Me very similar to tho"e of diabases which have suffered alteration 
as a consequence of thei1· penetration by solutions emanating from 
masses of acid eruptive rocks. 

No. 128.-JARVJS ISLAND (from North Side of Shaft ) . Number 128 
appears to be a rock whose charnctel'istics a.re intermediate between 
those of No. 85 nnd No. 113. The out.lines of the fel;;pars can be 
detected only· in rare cases. The quartz is present in those forms 
usually resulling from a seeondary origin. Green hornblende is more 
abundant than in either one of the two rocks described above aod is 
not infrequently possessed of its own c1·ystallographic outlines. Only 
the minntest traces of augite can be discovered. Magnetite is more 
abundant than in the first two rocks, and is usually in rod like forlllB. 
A little apatite, leucoxene and secondary brown miea are also present_ 

The nature of the ro(;k is probably the same as that of Nos. 85 and 
113, i. e., it is wa'4 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 rock. 

No. 1~7.-.JAn.vis hLAND (altered argillite). This rock is quite 
different from either one of the othern described . It is probably an 
altered slate or argillitc. The least altered portion of the section 
examined consists of quartz, folspar and chlorite, with a few other 
r;ubordinate substances. Its strncture is that of a typical phyllite. 

In the more altered portion, t.he febpar 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 ln.melhe. 
The green mineral corre~ponding to the chlorite in the least altered 
portions, is bere g!'ouped into little sheaves of fibrell, which, between 
crossed nicols, give bright pobrizu,tion color8. It has been changed 
into a micaC'eous substance with many of the properties of green biotite. 

In its original slate the rock was probnbly a slflte, which under the 
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influence of ::1ome emptive mass (probably of the composition of No. ~:,:i~~i:;,io0a/ 
85 or 113) has recrystal lizcd with the f\lldition of folspathic substance rock, 0.f silver 

' <- formnt1on-
del'i ved from the erupti vc which prod uccd the recryo;tal lization. continued. 

OF Tl'E l•'or. LOWlNG THrRTEEN SPECIMENS, THE Sr,rnEs WEltE RECEIVED 

FROM MR. E. D. TNGALL. 

You will notiee [.be three traps (Nos. '259, 301 and 338) nre, as you 
intimated in yotll" note, very similar, and are probably parts of t he 

me great flow. 'l'hey diffe1· merely in state of preservation. 
The granite (No. 277) possesses peculiarities which distinguish it 

from ordinary intrusive granite. Th; pressuee phenomena show that 
it has undergone considerable change since it was first prodllced. 
It would be supposed that as a consequence of thia pressure, schistosity 
would have been induced. The specimen sent me is too small to dis­
tinguish this structure, if it does exist. 'l'he question whether the 
rock is metamorphic or intrusive will have to be left fo1· you to decide. 
Ai:; a result of the microseopical examination, it would be most natural 
to Huppose that the rock (whatever it may bave been originally), was 
1mbjected to pressure aftel' the present minerals had been formed, other­
wise the etructures observed would be impossible to explain. Whether 
the ~mme causes first produced the rock and then by further action 
p i·oduced 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 Hafo to say that it is probably of metamorphic 
origin. 

N oti. 259, 301 and 338 are all typical traps, e. i. are diabases, more or 
less altered. Of these, No. 338 is tbe lea::it changed. 

No. 338. PAT.lBADEs.- Tbis is a medium-grained diabace, with the 
typieal diabase structure. It eonsists of lath-shaped crystals of twinned 
plag ioclase in a g1·ound mass composed almost entirely of aug ite. The 
plagioclase is fresh in part, when it is almost glassy in appearance, 
aod possesses very well defined twinning lamelhe. The angles of 
extinction measured against the line of union between contiguous 
lamellre indicate that the predominating variety is labradol'ite. 

Most of the plagioclase, however, has undergone alteration, and has 
thus given rise to secondary p1·oducts, 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 I ittle veins, and is also found around its edges. 
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The augite is of a. very light wine color. It fills in the interstices 
between the felspar. When fresh, its cleavage is very perfect, the section 
seemingly being made up of little squa!'e blocks of augite. In most 
cases, tbis mineral has undergone considerable change. Chlorite and a 
yellowish green aggregate of an em·thy substance have taken its place. 

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

ap:g1·egate of little fibres, loolrn vcl'y much like sel'pentine, w~ch has 
been s tained yellow by iron oolts. It may be due to the alteration of 
an original olivine cont0tituent. Magnetite in grains, apatite in long, 
8lendcl' need !es, and a little leucoxene, occul' as accessory minerals. 

No. 301. SILVER BLUFF, R. 61 (Trap from six inches above contact), 
is not quite as fresh al:l 338, nor quite as much altered as 259. 

Little cores of augite can be detected in the abundant chlorite which 
make,; up the greater part of 1'.tc slide. 'l'he magnetite, instead of 
existing in little inegulm· grains scattered among the other constitu­
ents, occurs in skeleton crystals, as is frequently the case in basalts.:;: 

No. 259. CROWN PoJNT (Trap from above tunnel) is a tolerably fine­
grained, mueh altered diabase, in which the original structure can 
still be very readily discerned. 

The felspar Oi:curs in lath-shaped c1·ystals, with very ill-defineJ. 
outlines. These crystals often contain so many inclnf!ions of val'ious 
kinds, and are frequently so mueh altered, that they are in some cases 
almost opaque. Chlol'ite, mica and calcite are the predominating pro­
ducts of alteration. Where it could be measured, the angle of extinc­
tion in this fefopar was very small, thuA indicating oligoclase, as the 
pl'incipnl f'elspathic constituent. 

The augite, which originally filled in the spaces between the felspar 
crystals has almost entirely disappeared, and in its place there is found 
a yellow mixture of chlorito and another mineral of a finely fibrous 
structure. 'rhe pleochroism of the chlorite is scarcely pe1·ceptible, and 
the polarization · colors between rrossed nicolA are extremely weak. 
Ru ti le and leucoxcne urnally accompany these secondary products 
as inclusionB, and a very small amount of secondary brown pleocbroio 
biotite is not uncommon around the edges and in the inte1·ior of the 
aggregates. 

Large Cl'yf:ltals of very light green apatite and considerable magnetite 
are scattered throughout the rock, the latter being often sunounded by 
a rim of biotite. The similarity between these three slides is so great 
that they may well (as fat· as the microscopic examination goe1:J) be 
considered as sections of Tocks which originally formed part of the 
same "ti.ow." 

•Rosenbusch: Mikro"kopiscbe Pbysiographie I, 1885. btuttgart. Taf. III., Fig. 2. 
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No. 277. \VoonsrnE's (Granite) at fast sight appears to be a typical Wcroscopioa.l 
· · h l'k h H . . f h w· . cha.rnotars of gramtite, vel'y muc 1 e t e uronian grn111te o t e 1scou:-s rn rocks of silver 

S A ·1 · · I h · h format1on-u rvey. c oser examinaL10n, 10weve1·, s ows it to possess c arncter- "ontinued. 

istics which serve to distinguish it from most of the granites heretofore 
described as existing in this neighborhoo~i. Almost the only constituents 
are quartz, orthoclase, plagioclasc aml chloritc. 

The quartz i::; clouded with inelusions of' red and g lieen earthy 
;iubstances, litLle folia ot' chloriLc and hematite, and i::; particularly 
rich in liquid inclusions containing movable bubbles. 

The orthoclase iti clouded in consequence of iti; alteratioh. The 
principal product of thiti alteration is kaolin, though frequently scales 
of chlorite am quite abundant. By fal' the g1·eatel' proportion of the 
felspar is triclinic. Thio; triclinic felspm· .;eem;-; to lie of three distirwL 
kinds :-1. Microcline, wi.th ils twinning lamellw, crossinf!: at angles 
of 90°. This is vc1·y fresh and glassy, and contains almost no inclu­
sions. 2. A plagiocla.sl', with tolerably b!'oad twinning lamell::e. This 
has suffered alteration to a consiJerablc extent.. l<'ol' reasons which 
will be mentioned hereafter, its extincLion conld not be measured. 3. 
Another plagioclase, with bl'Oad twinning lamellre, the extinctions of 
which it was impossible to measure, in consequence of the great amonnt 
of change which it has undergone. The twin otructurc in many ca,,;es 
could only be detected after vel'y careful sea1·ch. 

The chlorite is evidently the product of the alt el'ation of biutite. it 
possesses all the characteristics of chlorite which has been thus devel­
oped . The original ·structure ofLhe mica is preserved, and in not a few 
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 contou!'s 
are not as regular as in the case of most granites. On the other hand, 
piecet-1 of one mineral S()em to have been tihoved in to the othel'S. The 
0hlorite occurs in ,·e1·y thin plates between the folspa1· and quartz, as 
if it had been sq neezed by great pressure. • 

The mo::;t undoubted evidence of pressure, howevel', is the existence 
in the plagiocla::;c of a very well marked cleavage, in most instance;-; as 
well mal'lrncl as in the case of calcite. In one piece of roicrocline, 
while the centre was to all appearances compact, the edges poi;sessetl 
very sharp cleavage linci;, cutting each othe1· at angles of 82°-83°. 
In addition to this, almost all the twinning lamellm arc bowed and 
twisted, jutit as in the case of the plagioclase in the gabbrn of Penig.* 
For this reason, as mentioned above, exact determinations of the; plagio­
clase were impossible. In addition to the original twinning, a secondary 
twinning was often observed, as a conseq nence of tbe action of pressure. 

• Lebmann: Entstehung dcr alLkry;lallinirnhen Schiefergcst.eine, etc. Taf. C. , ·Figs. 11-ind 4. 
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No. 281. R. o4. LocATION (Chert).-This rock is composed in gl'eater 
part of what weee originally round and inegula1· pieces of felspar, in it 

ground mass of quartz. Tho felspar has for the most part beon antil'ely 
replaced by its val'ious decomposition products, viz., calcite, chlol'ite 
and hydrated iron oxides. That portion which has not undergone this 
alteration ha" been corn pletely replaced by tii!ica, so that round, cloudy 
al'eas of silica (pt'incipally in the fol'm of chalcedony) now appea1· 
where originally felspa1· existed. These pseudomorpbs are usually 
marked by a rim of g1·een or reel color, probably due to cbloritc and 
iron oxide, which separated out either previous to or coincident with 
the silieification process. Immediately outside of these rims there is 
deposition of chalcedony, which forms a feathery periphel'y extending 
from all sides into the interstices between large quartz g1·ains, which 
in turn form a mosaic in the centre of the spaces between the original 
grains of felspar. 

Scattered through the slide, both in the larger grains and also in the 
interstices between these, are little cloudy, almost opaque, areas, which 
unde1· crossed nicols, resolve themselves into calcite. The centres of 
these l.ittle areas are dark and stmctureless, while the outel' portion8 
are composed of the perfectly c1·yRtalfo:ed minernl. 'L'his calcite ha& 
every appearance of having been enlai·ged, aftel' 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 BLUFF, (R. 61)-(Aboutfifty feet below contact.) Is of 
the same general natul'e as the above. In this, however, the calcite 
occurs with chlorite and other alteration products of folspar to form 
complete pseudomorphs of this mineml. Round and angular gl'ains 
consist now of chlorifo and crystallized calcite, mixed with magnetite 
(which is usually found al'ound 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 enti1·ely disap­
peared. From the large amount of magnetite and other iron minerals 
present in the slide it may be doubted whether the original g1·ains were 
not augite 01· 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 
is present only in the form of a mosaic of quartz grains. 
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No. 302. SILVER BLUFF, (R. 61)-(Top of beds close under trap sheet.)- Microscopic 

Th . l · k bl If •t h •tl d choora-0ters of lS roe { 1s very re mar a e. 1 was ever a c ert, 1 1as un ergone rocks of &ilver 

h d d l · h · f · · · I formation-SUC eep-f-\eate a terat10ns t at every vestige o its ongrna nature continued. 

has entirely disappeared. 
Under the microacopc, 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 coloi·s. This mineral, 
probably epidote, is intermingled with long fibres of a very light 
colored hornblende, pleochroic in yellow and light green tints, which, 
togethe1· with a little ch lo rite and a few quartz grains, constitute the 
entire rock. It seems -probable that the ovel'lying t1·ap may in some 
way have given rise to this very pecmliar rock. 

A chemic:tl analysis would probably reveal interesting results. 
No. 317. R. 93 RrnaE-(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 :tre included in a ground-mass of 
quartz grains and a black earthy material, with some magnetite. Scat­
ternd through this ground mass are numerous needles of a greenish 
homblende, which in someinstancet1 are so aggregated as to form little 
at'eas, which at first glance seem to have the form of a grain which tbey 
have replaced. Upon close1· examination they a.re seen to be merely 
accumulation~ of fibres. 

In some portions of the sl ide, little lath-shaped crystals of plagioclase 
and acicular crystals of homblende occu1· in a ground-mass of hematite. 
In these portions the strnctu1·e is ve1-y :;imila1· to that so common in 
diabaseN. 

No. 318. R. 93 RrnaE-(Bottom bed of ridge.)-Oftbis rock very little 
can be learned from the section. It is so badly stained w1th ochroous 
m aterial 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 RmoE-( Top bed of ridge. )-This see ti on also is so 
clouded with magnetite as to r ender 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 arc resolved into 
grains of epidote and fibres of hornblende. 

A little hematite and some chlorite com1)lete the list of minerals 
which can be determined in the section. 
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The several bands are arranged in such a manne1· as to fmggest the 
fiowage structure of felsites, rhyolites and obsidians. 

No. 320. R 93 RIDGE-( Upper beds of ridge.)-Is another very 
peculiar and inte!'esting rock. It consists of alternate bands of small 
crystals of augite,pel'fectly fresh and unmixed with any other materials, 
and other bands containing considerable Ul'alitized 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 
d i1·ect.ion apprnximately paeallel to the bands. On both sides of these 
C!'acks the mincrnls are stained with a brownish-red ochreou8 material. 

I know of no rock just like this described in any of the journals. It 
ceems to me very much like an agg1·cgation of augite crystals in 
diabase, similar to the well known "OJivin-Knollen " of basalts. 

No. 323. R. 93 RIDGE-( Trap sheet.)-Is a well defined, fine-grained, 
alte1·ed diabase, very :;imilar to many othe1·s described in Ml'. 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 longel' fresh is changed into a yellowish brown earthy substance. 
A litt.le uralite and cblorite occur on the borders of some of the augite 
crystal:4, but in most cases both of these minerals are so colored by the 
ocht'eous material that thefr detection is not easy. 

No. 325. R. 93 RroGE-( Overlying cherty beds.)-Is not very different 
from 303, except in the alteration of the rounded gl'ains. In many 
cases, these consist of a very dark reddish-brown micaceous substance, 
mingled with a g1·een mineral (probably of the set'pentine group) and 
reddish-brown iron hydt'oxide. In some of tlrn lightel' 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 bas been rendered pet'manent by a line of 
little plates of brown mica. 

As in 303, the intet'stitial substance is quartz. Around the edges of 
the separate grnimi, Cl'ystals of quartz extend out on :au 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 spaced; 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 rocic 
contain iron oxides or hydroxides. 



APPENDIX II. 

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 de1·ived. 

Trans. Am. Ins. of Mining Engineers, Volume ii, p. 89-W. M. Courtis. (A) 
Idem. " v, "473- Idem. (B) 
Idem. " viii;" 229--<..Thos. Macfarlane. (o) 
Idem. " xv," 671-W. M. Courtis. (o) 

Eng. and Min. Journal of New York, " xxiii, -W. McDermott. 
Idem. " xx vi, - \V. M. Courtis. 
Idem. " xxxii, " 251-F. A. Lowe. (E) 
Idem. " xxxiv, " 3~1- Idem. (n) 

Pamphlet on "Mining on the North 
shore of Lake Superior," 1874....... . •••......••..... Peter McKellar. 

Geol. and Nat. Hist. Survey of Can­
ada, Report of Progress ....•.•••.. 

Idem. 

Idem. 
Can. Naturalist, 2nd Series (Paper on 

''Geology and Silver Ore of Wood's 
Location, Lake Superior "=Silver 

1866-69, page313-R. Bell. (H) 
1872-73, " 108- :rdem. (r) 
Various assay returns included in yearly 

reports of Chemical Branch. 

Islet) ............................ Volume iv, p. 37-Thos. Macfarlane. 
Idem (Paper on Mineral Region of 

Superior) .. .. .. . .. • •• .. .. .. .. . . .. " vii, " 49-R. Bell. 
Quar. Journal London Geol. Society 

(Paper on "The Geology of the 
Thunder Bay and Sbebandowan 
Mining Districts of the North Shore 
of Lake Superior")..... . . . . . • . . • • " xxix, " 16-H. A. Nicholson. 
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MILLING OF SILVER 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...... . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . 24,446 
Result...... l · 853 % " Concentrates".... .. .. . • . . . . . • 453* 

98·14 7 % " Tailings ".. . .. . . . ... . . . .. .. . .. .. 23,993 

ioo·ooo % 

Average yield of bar Silver (999 fine) per ton of rock milled. 
Average loss in "Tailings " per ton of rock milled ..... . 

Original Silver contents of mill rock per ton ....•••....... 

Average Silver contents of "Concentrates" per ton (200 lbs) 

Cost of working; calculated to the ton of rock milled:-
Transport; Islet to Mill ........................ .. 
Stamping and Concentrating .................... . 
Freight and Inwrance on " Concentrates " to 

Wyandotte and expressage on bar Silver to 
New York .•••.•••.•...... . .... . .•. . ..•...• 

Smelting and Charges; Wyandotte ...•••......... 

Total cost per ton of rock .. .. .. . ................ . 

24,446 

8·33 ozs. 
1·53 " 

9 .86 " 

449·42 ozs. 

$0.50 
1.97 

0.35 
2.08 

$4.90 

• "This was the 'dry weight;• although the Assay for moisture was so imperfectly done 
about 4 p. c. of the Silver was lost." 



1\11NES AND 1'1IN1NG ON LAlCE SUPEIUOH. 

PART H. ANNUAL REPORT, 1887. 

B1 ELFRIC DREW INGALL, M.E., 

Associate of the Royal School of Mines, Mining Geologist to 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 
. d I l . d b . l t d . h Th d developments trone , wor r ias contmue to e active y prosecu e rn t e un er Thunder Bay 

B I• t · t I £" t" t' th" k h b . d Silver Mining ay c is nc . n1orma ron rospec rng is wor as een receive District. 

from time to time, and is given below. Details on Lhe 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 vV. nt the 
~ast and West End Mines of Silver Mountain, the former being also 
known as the Shuniah vVeachu Mine. 

Besides the mines mentioned, howeve1·, many others have been oper­
ated on a smaller scale, with the object of proving various vein:-;. 
Prospecting for new viens has also been actively canicd on, chiefly 111 

the western districts a.~und Whitefish Lake. 

Rabbit 1'dountain 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 level 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 wo1·kings had remained as shewn in the illustration (see plate 
VII., 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 anangements not having been made for the 
commencement of the work on a !at"ge 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, Part S 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, des.cribes 
it as follows :-

"I 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. 
'l'hey are working the mine by ad its run in from the face of a steep 
hill and by shafts from the top of the hill. The lead when observed 
by me last fall was very lean and unprofitable, and did not show any 
signs of becoming richer till some time in Ma1·ch, and the management 
of the mine were so discournged that they were on the point of g iving 
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 "\Vas 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 tori, 
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" I am sure that the owners of the mine have struck a bonanza, and Recent 
. . . developments 

am vel'y glad rndeed, thaL theu· enterpnse has been rewarded. WhatTpunder.B.ay 
th 1. . f h b d f . h I bl t h . Silver Mmmg ' e 1m1ts o t e o y o nc ore a.re am una. e o say, as t ere is no District. 
engineer on tbe property to give data fot· an estimate, and no very re-
cent survey of the mine showing the relation in space of the diffel'ent 
parts of the drifts and shafts. If yon desil'e 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, greas,y material, said 
to be a silicate of magnesia, and called saponite by the people of the 
mine. Thi" saponite appears to be a later infiltration but is often rich 
in a1·gentite. Besides argentite there are native silver, sphalel'ite and 
galena. I send you by this mail a few specimens of the high grade 
ore. The specimens are not exceptional ones. * * * * 
"The mine may, on furthet· exploitation of greater depths, prove even 
more valuable and become one of the remal'kable finds in the history 
of mining. It will, I have no doubt, greatly encourage other mining 
enterprises in the district. 

" (Signed) A. C. LAWSON. 

"Port Arthur, June 6th, 1887." 

The management have kindly furnished details of the extent· of the 
workings completed since the compilation of tbe plan of the mine 
given in the report (see Plate Vllf.) which can be corrected to March 
10th, 1889, by makiug 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 measmes, 550 feet W. and 200 feet R No. 2 level below 
adit, at a depth of 320 feet from surface, extends 380 feet W. and 150 
feet E . 

No. 1 winze is sunk below the adit at a point 185 feet W. of N o. 2 
shaft, and had attained a depth of 280 feet connecting thus with the 
lower 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 E. from No. 2 
shaft, and had attained a depth of 50 feet. 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., at40 feet 
E. of No. 2 shaft, completes the description of the exploratory work 
done to that date. 



Recent 
developments 
Thunder B"'Y 
Siker Mining 
District. 

128 H GEOLOGICAL SURVEY OF CANADA. 

With regard to the gl'Ound stoped away, it would see,m that, begin­
ning at a point about 15 feet W. of No. 2 shaft to a point 300 feet W. 
of the same, the vein has been nearly completely removed above the 
adit level to within about 10 01· 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 
attend ed with very satif~factory results. A reference to the "sketch 
map" accompanying the report will shew the position of this mine and 
the strike or run of the vein which is said to dip SJ;;, 

Th e work done to the 1st of January, 1889, is shewn on the accom­
panying section (plate X), which was kindly furnished by :i\fr. Cha;;. 
Brent, assayer at the mine. It also illustrates the relationships of the 
enclosing rocks, and shows that the geological conditi_ons are similar 
to those of the other mines in the district, while the details regarding 
the nature of the vein, noticed by Mr. Coste (see vol. 1887, p. 94 s.), 
show it also to correspond with the other veins. 

The official and other reports since received regarding the production 
of Ol'e 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. 'l'he following dimensions of the workings at this ti mo 
are taken from a section of the mine kindly furnished by .Mr. Arthur 
McEwan, formerly the superintendent: 

Main sh aft, 270 feet from surface. No. 1, level driven S. 230 fee t, 
di tto 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 
foet, with a small amount of gTound stoped out at the end. No. 2 level 
meafrnres 23G 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. 
H) has been run 130 feet N. and 30 feet S. At a point 50 feet S. of the 
nhnft a winze has been sunk below No. 1 level to a depth of 35 feet. 

A reference to plate IV., figure 2, will make these details p lain, antl 
by adding them, the figure will then represent all the ·work clone 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 05 feet in depth, with a d1·ift S. from the bottom, 
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50 feet long, and a cross cut at the end. Another noticeable point is Reoent 
. developments 

that the drawing would seem to show that the S. wall of the northern Thunder.B.11y 
l k t ·th . h d .f 8 f th . h ft t d" •~ fSih•er Mmmg c y e was me w1 . m t e r1 ts . o · e mam s a a - a 1s....,,nce o District. 
about 240 feet from the shaft, which does not at all agree with the 
surface evidence, and is pl'obably 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 thiamine in 1886, Wol'k has been con­
tinuously prosecuted by the English company owning it, particulal's of 
which to August, 1887, are to be foun<l in Part S of the report of the 
survey for 1887, pp. 94-96. Of the work done since that date to 
Decembe1", 1888, particulal's have been kindly furnished by Mr. Chaf<. 
:M:, Rolker, M:.K, ofNcw York, who then visited and examined the 
mine in the interests of the English shareholders. From 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 IX., 
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 bas 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. Measming from this winze W. 
throe" 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 vV., 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 liltle 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 piirt of the mine at the time mentioned 
were as follows: No. 3 shafc, 425 feet, but since sunk, it is sai<l, to 
465 feet from surface. 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 tho 
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 rorks 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 (tiee plate IX.), 
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 
accompanyi11g the report), whicl1 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 bas 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 wioze 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 n 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 
eherts, 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 greatei· 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 sea1·chers. 
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West End Silver Mountain Mine. Recent 
developments 

W k h b t d t th . . ,. t • d . . 'rhunder Bay or as een prosecu e a· is mme ior some ime past, an 1 t is Silver Mining 
"11 . l. b t t• 1 f th d 1 d h District. st1 rn opera ion, u par icu ars o e eve opments ma e ave not 

yet come to hand. From latest reports, two shafts are beiog 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 ca!'l'ied on at many points, but chiefly in 
the Whitefish Lake district. The most ])rominent are the Peerless 
vein of the Rabbit Mountain group, and on the Crown Point and Palis­
ades veins in the Silver .M:ountain 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, as well as on location R. 119, at Medicine Bluff, and on 
several veinsin the vicinity of Atik Lake. Finds of silver ores have 
been 1·eported 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 laTge1y 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 silve1· 
mines. 

OTTAWA, June 1st, 1889. 
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