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To DR. A. R. C. SELWYN, C.M.G., F.H..S., E·rc. 

SIR,- Herewith I beg to hand you my report on the results of the 

geological and topographical surYeys and i1westigations in the 

Sudbury mining district, during the past three seasons, with which I 

had the honour of being entrusted. 

I have the honour to be, Sir, 

Your obedient servant, 

ROBERT BELL 

GEOLOGICAL SURVEY OFFICE, 

OTTAWA, 20th March, 1891. 
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HEPORT 

ON THE 

SUDBURY MINING DISTRICT, 

BY ROBERT BELL, B.A.Sc., ~LD., LL.D. 

INTRODUCTION. 

The following report is upon the la,bours of the last three , eason 
in what may, for convenience, be called the Sudbury mining district. 
An epitome of what has been accomplished has already been giYen in 
the three summary reports of 1888 to 1890, but all the results will 
now be collated in a more complete form. 

T was assisted in hoth the topographical and geological work by 1\fr. 
A. E. Barlow, I.A., of this department. He was occupied more As istants. 

especially in the south-eastern and central parts of the sheet. His 
topographical surveys are mentioned more particularly further on, and 
an ;Lecount of bis geological observations is given along with my own. 
:l'll1-. A. JU. Campbell, of Perth, <tlso assisted us during the three seasons 
this work was in prngress. .Mr. \Ym. Skynner was engaged upon it 
for portions of 1888 and 1889, and in 1890 we had the service of 
th 1·ee young gentlemen as students, namely: Mr. T. L. Walker, 1\I.A., 
.!Hr. H. H. ·walker, RA.Sc., and Mr. H. G. Skill. To all of these 
gentlemen great credit is due for enthusia ·m and patient endurance of 
the ha,rdships and discomforts incidental to this kind of work. 

\\~e are indebted for assistance or information in the prosecution of Acknowledg­

ou r labours to 1\Ir. D. 1\IcTavish and Mr. T. B. Ross, of the Hudson's ment of aid. 

Bay Company ; to Dr. E. D. Peters, ex-manager of the Canadia,n Cop-
per Company ; Messrs. 0. Emery ;tnd D. McLaren, of W ahnapita~; T. 
J. Kennedy, C.E., of Pogamasing; T. :Frood, of Wallace Mine; J. Stobie 
ancl C. \V. Jessop, of Sudbury : J. R Gordon, of Creighton; :F. L. 
Sperry, late chemist to the Cann.dia,n Copper Company; :F. R. W. Daw, 
mana,ger of the 1\furray Mine; J. :Ferguson, manager of the Dominion 
1\Iine ; A. Merry ; \V. Cockburn, of Sturgeon :Fa,lls ; A. 1\IcCharles, of 
Whitefish ; H. Ranger, of 1\Iattawa, and others. 
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Professor George H. \Villiams, of Johns Hopkins University, has 
made for us a painstaking microscopical examination of a collection of 
rock-specimens from the district, and his descriptions, which will be 
again referred to, form Appendix I of this report. Professor T. G. 
Bonney, of London, has also kindly supplied me with some petrogra­
phical notes on the district. 

Appendix II consists of a list compiled by Mr. Barlow, showing the 
levels, above the sea, at every mile on the main line and also on the 
Sault Ste. Marie branch of the Canadian Pacific Railway, which come 
within the limits of the sheet, and of the principal str.eams at their in­
tersections by the railway line ; also of the levels of the larger lakes as 
determined by the barometer. 

Our thanks are once more clue to Major H. H. Lyman, of Montreal, 
who has this winter gratuitously determined a collection of Lepidoptera 
which I had made in the country north of Lake Huron. He finds it 
to contain fifty-four (54) species, represented by a considerable number 
of specimens from many localities in the above district. Major Lymam 
was assisted by Mr. \Vm. H . Edwards, Professor J. B. Smith and 
Rev. Geo. D. Hulst. The li t of species forms Appendix III of this 
report. 

A map has been compiled and dniwn by Messrs. Scott Barlow, A . E. 
Barlow and L . N. Richard on a scale of two miles to the inch, and re­
duced under the supervision of Mr. Scott Barlow, for publication, on a 
scale of four miles to the inch, showing the topography and geology of 
the area investigated. As the geological and most of the topographical 
features of the district have been as yet unknown, this map, which wil! 
accompany the present report, will lie essential for reference in connec-

Area and posi- tion with the descriptions herein given. It constitutes sheet number 
tion of the . . . . . . 
district. 130 of the general Ontario senes and the district which it embraces 

Surveys here­
tofore made. 

measures . seventy-two miles in length from east to west and forty-eight 
miles in breadth from north to south. It thus includes an area of 3,456 
square miles, or 2,211,840 acres. The town of Sudbury Junction lies 
ten miles south-east of t he centre of the above rectangle. The main 
line of the Canadian Pacific Railway runs north-west across the sheet, 
emerging near its north-west corner, not far from Pogamasing Lake, and 
the Sault Ste. ~1arie branch, running south-westward from Sudbury 
Junction, emerges at the south-west corner in the township of Hallam. 
Sturgeon River crosses the north-east corner, and the West Bay of Lake 
Nipissing enters the south-east corner. These geographical positions 
will enable the reader to form a better idea of the size and location of 
the above district. 

Nearly half the included lands, or 1,530 square miles, have been laid 
off into townships, which again have been subdivided into concessions 
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and lots. These townships are of the more recent form adopted by 
the Crown Lands Depar·tment of Ontario and measure six miles 
square, each one comprising six concessions, running east and west, 
and each concession twelve lots. The townships themselves are 
arranged like squares on a checker-board, and as their subdivisions are 
all alike, both tbe concessions and the lots carry the same numbers 
from one to another throughout. All the township boundaries, or 
town-lines, the concession lines and every second lot line, called side-lines, 
are cut out through the woods, and posts, marked with the numbers of 
the concessions and lots, are planted at the intersections of the above 
lines. Each lot, therefore, contains half a square mile or 320 acres. 
For the sake of greater clearnes the numbers of the concessions are 
always designated by Roman numerals and those of the lots by ordinary 
figures, both on the map and in this report. In tracing out the rocks, 
we found the surveyors' lines and posts of much ervice in fixing our 
positions. 

The railway track afforded us a means of getting into the district ·w,.nt of 

l f b ' f · b 1 d facili ties for anc a sort o <ts1s or operations, ut scarce y any common roa s or geological 

even tniils existed* and there are fewer canoe-routes than usual in the field-work. 

Laurentian <t11d Huronian regions of Canada, so that it became neces-
sary to examine a large portion of the area by forcing our way through 
the bush, which, in most of the district, is unusually difficult to traverse. 
In some sections the surveyors' lines m<Lde it easier to penetrate the 
thick woods, but as these are cut out merely for sighting, the felled 
trees and brush and the new growths are as apt to encumber the ground 
and impede one's progress as the standing forest and underbrush. 

The average general elevation of the district is probably between 800 General char­

and 1,000 feet above the sea. t The district, taken as a whole, may be ~~~,~~~~~.the 
described as hilly and rocky, although a tolerably level tract, six miles 
wide, extends from near \Vahnapitre Lake south-westwarrl to Vermilion 
Lake. Parts of this tract are covered by a light coloured fine clayey 
sand, free from boulders. Some of this land along the line of the rail-
way between Chelmsford and Ona.ping is being cultiYated ; but rocky 
ridges 1md boulder-covered slopes, alternating with swamps and small 
lakes, are the rule over the greater portion of the area. In most parts 
the boulders are not only thickly scattered over the uneven rocky sur- Difficnltie" of 

f b f il l f l . l fin exploration. ace, ut are o ten p ec on top o one anot ier wit 1out any er 
materials between them. The trees which originally grew between and 
even on top of the boulders have generally been killed by forest fires 
and their trunks have fallen over them in every direction. A second 

* A colonization road has lately been constructed from Sudbury for eleven miles 
northwf'st and three and a half south-w .. st. 

t A list of levels throughout the district is given as an appendix. 
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growth thicket of small prickly spruces entangled with tough young 
birches has sprung up among the boulders and resists the explorers' 
progress like a continuous hedge. This, together with the uncertain 
footing, due to the boulders and the network of prostrate trunks, renders 
it very diflicult to make one's way through these obstructions. Indeed, 
it sometimes became impossible to do so until we had first chopped a 
passage through them. Last summer and autumn were unusually 
rainy, so that whenever we got clear of the boulders and hummocky 
rocks we were obliged to wade in the water. 

SURVEYS. 

In addition to the railway and the township surveys, a straight line 
had been run, in 188 , by Mr. H. B. Proudfoot, P.L.S., for the Crown 
Lands Department, clue north in continuation of the east town-line of 
Lumsden, to a point four miles and a-half north of the northern bound­
ary of our sheet, and from this point another straight line was run by 
the same gentleman due west to beyond Lake Pog<tmasing. Although 
this latter line was outside of the area with which we were more imme­
diately concerned, still it was of serYice for tying on omexploratory and 
micrometer surveys. Topographical surveys had also been made by 
the late Mr. Alexander Murray, of the Geological Survey, of ... \Vahna­
pitfe River m1d Lake and Sturgeon RiYer, Lake Pm1ache and the canoe­
route thence to \Vahnapita! Lake; <tlso of the curYing cha,in of lakes from 
the latter to :::lturgeon Rfrer. Mr. :;\Iurray had also surveyed the 
Spmlish River from the mouth to a point a few miles <tbove the Gre1tt 
Bend, but this survey had been covered by the township surveys in 
t hat quarter. l\Iany topographical £eatu1·es still remained unsurveyecl 
within the arett of the present sheet, and these have now been 
surveyed and located by ::\Ir. Barlow and myself. .Mr. Barlow's top<•­
graphical work was mainly in the south-eastern part of the sheet, and 
comprised the \Vest Bay of Lake Nipissing (a re-survey), Panache 
Lake (a re-surYey ), the southern brar.('h of V eu ve River, Aigin-a-was­
sing, Elbow and Reel Deer Lakes, two western branches of W ahnapitae 
River, Hamsay Lftke (a re-survey), Vermilion River from Larchwood 
for eighteen miles upwm·cl, in a straight line, and a number of smaller 
lakes. My own instrumental surveys embraced the Spanish River, 
from nRar 'panish Forks to the township of Hynum, Pogamasing Lake, 
the west shore of vVahnapitre Lake (a re-survey), the route thence to 
Vermilion Hiver, and the latter river from the point reached by ir. 
Barlow, as far as Proudfoot's east and west line. I also made track­
surveys of the route from Bannerman Lake to Onaping La,ke, of the 
latter lake (thirty miles long), Onaping RiYer, the Upper \Yahnapitre 
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RiYer, Koo-ka-gaming Lake rmd a number of smaller lakes and riYers. 
ln 1875, whil e exploring this part of the country geologically, Thad 
impr<wecl upon a track-smTey of the clmin of lakes from Lake\\' ahnapitre 
northw>ircl by way of Lakes :1Uattagmnashing and Chini-goo-nichi, :uul 
in 1888 I carried my track-surYeys north-eastward to the Montreal 
River. In addition to the foregoing, explorations were made of 
numerous smaller lakes and stream· within the sheet. Some of these 
were peiformed by the other assistants or students who ha Ye been 
named, nnd iu1 exploration of the chain of lakes southward of Pogama­
sing Litke was made hy the hite 1\Ir. IY. E. Fmncklyn, who was a 
mern her uf my party in 18 '9. 

In the topogrnphical and geological descriptions which follow, all dis- J~xpbnations. 

tltncef< are understood to be giYen in straight lines and all bearings refer 
to the magnetic meridim1, unless otherwise stated. The aYer:age Yaria-
tion in the district, as sta,ted on the township phins, is about 6° IV. in 
the eastern part of the sheet and 3° IY. in the western pfLrt. In our 
geologicnl ex>iminations along the railway tracks, the positions were 
fixed by the mile-boards, which, on the main line, are numbered from 
Montreal and on the Sault Ste. iifarie branch from Sudbury Junction. 
All existing geographical names were adopted for the map and this Geographical 

report. In some cases the expres>:i,-e Indian 1rnmes which had been in names. 

u~e from time immemorial had been replaced by others on the sun-eyors' 
township plans. In such instances, while fLCcepting the latter, we have 
also restored the aboriginal designfLtions upon our map. But it was 
found that many features made known by our explorations and surveys 
to which frequent reference rec1uired to be made, had no mimes wh<tt~ 
e'·er, and to these, for conn>nience of reference, we were obliged to gi,-e 
some distinguishing appellation. 

GEOLOGY. 

In connection with the geological descriptions, pa. sing references will 
be made to the surface geology and the occurrence of ores 01· other eco­
nomic rnineralR, but the principal part of the · information as to the e 
subjects will be resen·ed for fuller descriptions by themselves in another 
part of the report. 

Lithologically speaking, there is a great v1iriety of rocks in the di. - Lithological 

trict and many of thsm are of much interest in connection with a study names. 

of the problems of metamorphism, etc. A collection of fifty specimens 
above referred to, mostly from within the district, was submitted for 
microscopica,l examination to Professor George H. \Yilliams, of Johns 
Hopkins UniYersity, the well known lithologist. A few specimens, 
however, were included in this collection from places outside of the 
district on account of their bearing on its geology, and it was thought Pr?L G. H. 

_ _ ' Vilb::.ms' 
tluit_a study of them would be of advantage in this connection. \I e report. 
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are indebted to Professor Williams for the great pains he bestowed on 
this task. His report forms Appendix 1. Mr. ·w alter Ferrier of this 
Sun-ey has examined microscopically some thin slices of rocks from the 
Sudbury district and has given us the benefit of his studies. 

In the field, however, it is impossible to make the precise distinc­
tions which may be established by subsequent microscopical study. The 
most appropriate field names have, therefore, to be adopted, and in the 
present report these are often adhered to for brevity of description. For 
example, it is frequently difficult to distinguish between such rocks as 
diorites, di<tbases, basalts, gabbros, etc., nor, indeed, is it always of 
practical importance to do so. But when we were tolerably certain, 
from the macroscopic characters, of the variety we were dealing with, 
we called it, in our notes, by its proper distinctive name ; but where 
there wa,s room for doubt, we adopted the general term greenstone. 
On this point Professor Williams, in his report on The Greenstone­
Schist Areas of t he l\lenominee and :Marquette Regions of :Michigan,* 
says : "I feel no especial apology is needed for the constant use through­
out this paper of the term 'greenstone.' An opinion prevails that this 
word is antiquated and not consistent with the scientific accuracy now 
obtainable. The very indefiniteness of this designation, however, con­
stitutes its chief value. It is essentially a field term, and as it is not 
only desirable, but absolutely necessary to employ. It is often impos­
sible to state with certainty in the field whether a given basic massive 
rock is tt gabbro, a diabase or a diorite ; indeed, where such masses 
have undergone extensive metamorphism, as in the regions here 
studied, even the most careful microscopical and. chemical inve tigation 
may prove inadequate to disclose what was the original form." 

Similarly it is impossible to give at sight the refined lithological 
name for every variety of rock of the granitoid class, but the best term 
for all practical purposes had to be adopted in each case in the field. 
Granitoid rocks, consisting of quartz, orthocla e, plagioclase, horn­
blende or chlorite and sometimes a little mica, together with a variety 
of accessory minerals, were among the commonest we had to deal with. 
The quartz was generally one of the most ab undant constituents, and 
the rock would then be called a granite, but sometime it was 
in small quantity, or it might be scarcely apparent without the aid of 
the microscope, when it was termed syenite, or if fine grained 
micropegmatite. Again, the term greywacke may be applied to certain 
va,rieties of arkose, argillaceous or felspathic sandstone, volcanic mud 
or ash, granitic debris, etc. It is often puzzling to discriminate between 
the numerous varieties of green chists and other crystalline rocks, so-

* Bulletin of the United States' Geological Survey, Xo. 62, 1890. 
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that m the field, hard and fast lines cannot be draw11 in reference to 
names for many of the rocks which we had to deal with in this district, 

The term "massive" was employed in our field-books and it will :\fas,i,·eroch, 

also be u eel in t his report, not only in connection >1rith crystalline· 
rocks, such as greenstone and granite, but al o in regard to any solid 
or heaYily bedded rock in which the stratification was faint or which 
showed neither cleavage nor lines of division along the bedding. 

The rocks of the district represented by the map may, for the pre-
sent, be divided into three group , in the following ascending orde1· : Divisions o£ 

(1 ) A · l l bl l · · I · (2 ) A · the rocks. . gneiss anc 1orn enc e-gran1tesenes- .... aurentian. · . senes 
comprising qual'tzites, massive greywackes, often holding rounded a,nd 
angular fragments, slaty greywackes with and without included frag-
ments, drab and dark grey argillites and clay-slates, dioritic, horn-
blendic, sericitic, felsitic, micaceous and other schists, and occasionally 
dolomites, together with large included masses or areas of pyritiferous 
greenstones. This group constitutes the ordinary Huronian of the 
district. (3.) A diYision consisting of a thick band of dark-coloured 
siliciou volcanic breccia and black slate (generally coarse), overlaid 
by drab and dark grey argillaceous and nearly black gritty sandstones 
and shaly bands. The breccia is underlaid in J?laces by quartzite COl'L:" 

glomera,te. (4.) In addition to these, dykes of diabase and gabbro 
cut through all the foregoing and are therefore newer than any of them, 
although they may not belong to a later geological period. The geographi-
cal distribution of these different divisions, their characters,. their rela· 
tions to each other and Yarious facts in regard to them will be given 
further on. ' 

The rectangle coYerecl by the sheet is traversed from south-west to Distributiorn 

north-east by a belt of Huronian rocks of the above character (2), of the rocks_ 

flanked on the south-east side by gneiss, and on the north-west by a 
mixture of gneiss and hornblende-granite. The gneiss of the south-
east corner of the sheet is of the characteristic Laurentian type, and 
in the northern and north-western parts there is a good deal of similar 
rock, but aRsociated with it and bordering the Huronian belt on its 
north-west side, t here is a large development of reddish hornblende-
granite and quartz-syenite, which are not always characteristic of the 
Laurentian system. But these rocks pass into the gneisses and are so 
mingled with them on both a large and snrn.ll sea.le that it becomes 
impossible to make a separation, and we have been obliged to indicate 
them all by one colour on the map. 

In the centra.l part of the sheet there is a distinct basin of less A distinct 

altered rocks, being the third division in the above cla,ssification, which g:~}~~cal 
runs from the township of Trill north-eastward near the South Bay 
of Lake \Vahnapitre, a distance of thirty-six miles with a breadth of 
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eight miles in its central portion. These are, perhaps, unconformable 
to the older Huronian rocks on which they rest, and may be upper 
Huronian or po sibly lower Cambrian. As will be seen by the map, 
this well-defined basin constitutes an important feature in the geology 
of the district. 

To the south-east of it, or in the n,iddle of the belt of older Huronian 
rocks, a tongue of gneiss ::md hornblende-gnmite runs parallel with 
this trough, a slightly greater dista,nce each way, or a total length of 
thirty-nine miles, with a breadth of two to three miles. For the 
grea,ter part of this distance it i · sepa,rated from the newer basin by a 
belt of quartzites, greywackes, felsitic and homblendic schists. It is 
joined by a narrow neck, in the town.ship of Trill, to the great body 

A second belt of hornblende-granite to the north-we ·t. On the south-east side of 

g
of. gnetiss and this ton

0
0"ue, and almost separated from it by a, band of dia,base, is a 

ian1 e. 

Part of the 
!l"reat Huron-
1an belt. 

ItsN.-W. 
boundary. 

second and parallel belt of simila1· gneis. and hornblende-granite ex-
tending from the township of Denison into Blezard, ~t distance of 
eighteen miles, with a ·breadth of a mile and a-half. As a rule, the 
gneisses and hornblende-granites of both theRe belts are finer grained 
or less thoroughly crysta.lline and more darkly coloured than those of 
the great area lying to the north-west of them . In addition to these 
two almost detached belts of gneissic and granitic rocks, there is a 
small isolated inlier of red hornblende-granite on the west side of Out­
let Bay, La.ke \V ahmtpitre, and one of gneiss in the fourth concession 
of Denison. 

Our second or Huronian diYision of this district forms part of the 
great belt of these rocks extending from' Lakes Superior and Huron 
nearly to Lake Mistassini. In the central part of the sheet it is Yery 
much contracted, being only from ten to tweh·e miles wide, including 
the two inlying belts of gnei. s and hornblende-granite, but its geo­
graphical breadth increases rapidly both to the south-west and north­
east. Its north-west boundary or line of contact with the great horn­
blende-granite area to the northward, ingoing north-east, crosses Spani h 
River in the south-western part of the sheet, four miles aborn the great 
south-western bend of this stream in the township of Slmkespeare, and 
after throwing off, in the township of Trill, the long tongue ftlready de­
scribed it continues north-eastward to the west shore of Lake \Y,thna­
pit~B, having the basin of ]I.ewer rocks(3) on its south-eastern side nearly 
the whole way. From the \vest side of Lake \Vahnapitre, the boundary 
turns north-west, crosses the Vermilion Rfrer and then both of P1·oud­
foot's lines a short distance west of their point of intersection. The 
Laurentian area thus forms a pron1ontory, the eastern extremity of 
which touches Lake vYahnapitre. Southward of this are the eastern 
extremities of the basin of newer rocks and the Laurentian tongue just 
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referred to. Around these three, as a whole, the rocks of the second Strata run in 
1. . . "tl l · t" l " 1 f h" h b sweeping c iv1s1on sw ep w1 1 eastwarc curves, in an an ic ina orm, w ic e- curves. 
come more n,nd more dfrergent ancl the strata more nearly horizontal 
as we approach Sturgeon H.iYer at the eastern limit of the sheet. It 
will be seen by the map that the principal topographical features in this 
section, including Sturgeon River itself, nll curve parallel with the t rend 
of the rocks. 

Qunrtzites ar the predominating rocks in the H uronia,n belt from Quartzites 
. predommate. 

the south-west corner of the sheet eastward to the townslup of Broder, 
but they arc interstratifiecl with a considerable proportion of greywacke 
and include a number of the greenstone areas. Around Lake Panache 
they are associated with dolomites a,nd in the township of Denison with 
schists, gneiss, diorite, brecci;i, agglomerate, etc., which "·ill be described 
further on. Between Lake Pairnche and the shore of Lake Huron ancl 
thence westward to the mouth of Npanish RiYer, including the La La Cloche 
Cloche :21Iountains, the qua,rtzites :ire 1-ery largely cle1·eloped. The bed- mountams .. 
ding is either nearly vertical or stands nt high angles. The more mas-
sive or durable wide brLnds form high east and west ridges, on the steep 
slopes of which the exposures of white m;irble-like rock form a striking 
contrast to the cla.rk green of the coniferous trees. The straight inten-en-
ing valleys are occupied by lakes, swamps or marshes and stream:. 
The highest pitrts of the La Cloche :;\fountains rise to elevations a.bo1·e 
Lake Huron Yarying from /.)5 feet north of Great Cloche Island to 
1, 180 feet <tt eight miles north of Collins Inlet. The great quartzite 
belts which form these mountains ctppear to double round in the space 
between Lake Pamiche and Lake Huron and to be repeaterl in the high 
ridges forming the backbones of the long points which jut out south-
westwal'cl tow;ircls :;\[anitowaning B;1y. LrLke Panache rlischarges into Lake Panache­
Lake Huron through a, series of narrow east a.nd west lakes lying at Hto L<ike ....... uron. 
successiYely lower leYels and supplied by the short rapid streams or 
wn,terfalls that break, at right angle:, through the lowE>st gaps in the 
quartzite ridges which hold up the wa.ter of each one above the leYel of 
the next below, the whole cha.in being called \Vhitefish River. 

Impure magnesian limeRtones are found a.t several places along the )Jagnesian 
tl . l f L l p l Tl 11 fi . l ] h mestone;. nor 1ern sic e o a rn anac 1e. my are genera y ne grainec anc 

semi-crysta,lline, of light greyish colours and always contain a Jn,rge 
proportion of silica, in the form of grains and threads or strings. The 
purer of two specimens from the north shore of this lake, analyzed by 
Dr. T. S. Hunt, gave 55·10 per cent. of carbonate of lime and 6·5 per 
cent. of cm·bona.te of magnesia, the balance being insoluble matter. 
The exposures of limestone on this lake clo not all appear to belong to 
one band; indeed, they may constitute a number of great masses 
wholly or pn.rtly formed by a process of egregation or concretion and 
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may be unc0nnectecl with each other. At one part of the shore, where 
the limestone is well exposed, Mr. Murray estimated its thickness to 
be 150 feet. A band of impure light greenish grey dolomite, weather­
ing brown, crosses the \Vahnapitre River at Island Portage, about 
three miles below the outlet of the lake. The rocks are here nearly 
vertical,_ lrnt undulate a good deal, and I estimated this band to have 
a thickness of at least 300 feet.* The rocks around Lake Panache 
and thence by the canoe-route to Lake vVahnapitre are described by 
Mr. Murray in the Geological Survp,y Report for 1853-56, pages 178-
190. 

Contracted In the central 0r contracted part of the Huronian belt the grey­
{~~~\~\£.Iuron- wackes co11stitute a large proportion of the whole, and they include a 

number of areas of greenstone, ranging from a few chains up to one 
Wahnapitre nearly eleven miles ia length. The vValmapitre River, for the first 
River. 

nine miles below the lake of the same name, runs nearly south, cross-

Huronian 
ll'Ocks on 
Wahnapitre 
River. 

:Supposed 
fault. 

Disturbed 
st.rata. 

ing the Huronian rocks diagonally and it then meets the Laurentian 
gneiss and is deflected south-west for eight miles along the boundary 
between these systems, after which, for the next three miles, it grad­
ually enters upon the older rocks and then turns clue south and follows 
that course till it falls in t~e rocky delta of the French River. 

The rocks which it tr.averses in the upper nine miles referred to, 
consist of thinly bedded and more or less folsitic quartzites which 
have evidentl:)' been affected by pressure and shearing and generally 
show a fluted, striated 01r lignifot·m appearance on the bed-planes. 
They are m@stl:Y liglit grey and fine grained. The strike is north-east­
ward and the angles of inclination are always high. They are some­
times interstratified by sJ.atey bands. 

The -line of junction between the Laurentian and Huronian systems 
mns unusually straight, in a nearly north-ea tward course from the 
township of R1.1oder to beyond the W ahnapitre. It is not improbable 
that a. considerable fault coincides with this sedion of the commo11 
boundary between the two series, as t he strike of the adjacent Huron-
ian rocks is not al ways parallel to the course of the dividing line. An 
example of this may be seen where the Canadian Pacific Railway 
crosses the rive1:, the line between the two sets of rocks being here in 
the bed of .the stream. If the course of this supposed fault be con­
tinued north-eastw:ard, from a. point where the bouncla.ry turns more 
to the east, it would cross the outlet of \Vash-ki-gamog Lake where 
the Huronian strata are greatly disturbed and the clay-slates altered 
in character, as was first noticed by Mr. Murray in 1856.t The only 

* Geological Survey Report for 1875-76, page 296.. 

t Geological Surv~y Report for 1853-56, page 17 4. 
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-other rocks ob erved on or near this part of the vVahnapitre were two 
exposures of greenstone and the band of dolomite mentioned above. 

Quartzites are the prevailing rocks on the south side of Lake \Yahna- Rocks of J,ake 
"t l f tl d" . 1 d d tl 1 1 1 W ahnapitre. p1 m anc on most o ie a Jacent is a,n s an iey are a so arge y 

developed along the valley of the upper \Vahnapitre River to beyond 
the north limit of the sheet. They are fine grained and mostly mas-
sive along both sides of this part of the river. The strike is every-
·where north-westward and the inclina,tion at high augles; but in some 
places the stratification is very obscure. Greywackes and volcanic ash-
beds occur between this part of t11e stream and Vermilion RiYer and · 
will be described in connection· with the geology of the latter. 

At the west side of Lake \Yahnapitre, where the Huronim1 strnta Disturbance 

come into contact with the La,urentian syenites or aranites and aneisses, mf1d mkingling 
~ ~ o roe -s. 

there is evidence of great disturbance and crushing, the rocks of the 
two series being much broken up and intermixed along the junction. 
This is what might have been expected where a point of the older 
and more solid a,nd resisting set extends so far into the midst of the 
-0ther, which aJmost everywhere beftrs evidence of having sustained 
great lateral pressure. Speciu1ens 1 to 4 in Professor \Villiarns 
descriptive list in the appendix are from the largest i lm1d in the 
mouth of \Vest Bay, which lies on the borders of the two systems. 

In 187 5 I examined North RiYer or the chain of lakes with falls North River. 

and rapids between them, which stretches northward from the south 
end of Lake l\Iattagamashing to the edge of the sheet, and found only 
light coloured quartzites in that I art of the route*. Since that time 
we have explored the country between this canoe-route and the Up-
per \Vahnctpitre River and found the rocks to consist of quartzites also, Upper vVah­

except a little argillite south-east of Sam Martin's Lake, a ridge of napitre RiYer · 

cliorite, running north-west from the head of Boucher Lake, an area of 
cliorite between l\Iattagamashing Lake and Portage Bay and the 
high ridge of the same rock mentioned by Mr. l\Iurray as occurring be-
tween this bay and the main body of Lake vVahnapitre. 

On either side of a cun·ing chain of lakes from Portage Bay to East of Lake 

the eastern edge of the sheet, drab-coloured argillites and clay-slates are Wahnapitre. 

the prevailing rocks. In the central part of Mattagamashing Lake 
they pa s into a somewhat slatey greywacke with pebbles of granite, or 
syenite, white quartz and a few of red jasper, usually sparingly scat-
tered through it, constituting what J\ir. l\~urrny described as slate-con-
glomerate. 

On the south-east side of Portage Bay and thence north-eastward Slate-con­

along Lake l\l[attagamashing to where it turns east, slate- or greywacke- glomerate. 

"'Geological Survey Report for 1875-76, page 2()7. 
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conglomerate, is the preYailing rock; but from thence to Lake 1faski­
nongewagmning and in the country between these lakes it is lJluish 
green and drab clay-slate with distinct clea,va,ge. Drab-coloured grey­
wacke-conglomerate is htrgely de,·elopecl on the west side of \Yash-ki­
gamog Lake and cl<trk greenish nrgillite on the east side, while green, 
reel and grey quartzites >Lre associated with these rncks around the 
southern part of this lake. Olay-sla,tes and sla,te-conglomerates are 

Dioritemasses found <trouncl :Murray Lake and thence to Sturgeon RiYer. In addi­
tion to the masses of diorite at the southern extremity and near the 
meeting of the two arms of Lake 1Iattagamashing, other comparatively 
small areas of the smne rock occur on the western sides of both Lower 
1Iattagamashing and 1\laskinongewa,ga,ming Lakes, at the south encl of 
\V ash-ki-g<Lrnog and at the outlet of :Hurray Lake, ancl again in the 

Angles of dip. 

A gentle 
anticlinal. 

Koo-ka-gam­
ing Lake. 

Edith Lake. 

Straight 
valley. 

fork of the 1\Iaskinonge and Sturgeon RiYer~. 
rUong the east shore of Lake \Yalurnpitre and the north-western 

part of L<tke l\Iattagarnashing, the g neral eastward inclination of the 
strata is <Lt tolerably high ;ingles, but elsewhere, in the north-eaRtern 
corner of the sheet, the clips are cornparntiYely low, ranging mostly 
from 10° to 30°, except at the south encl of Lnke \Yash-ki-gamog, where 
there is much local disturbance with high clips. Indeed, the quartzites 
which m<tke their appearance here m1ty be brought up in connection 
with the contimrntion of the fault, which, as <tbove stated, is supposed 
to run nlong the straight part of the Laurentian and Hnronia,n bound­
ary. 

As ~fr. Murray pointed out,* a gentle anticlinal seems to run 
northward up the basin of Lake ~Iaskinongewagaming, where the clay­
shites are about horizontal and on either side clip to the east ctr1d the 
west tLt low angles. 

~Iassive dark grey or drab argillite is the p1·inc:ipal rnck all around 
Koo-lrn-gaming Lake. On the west side of the mLtTuws, ne<tr the 
north encl, there is a thick bed of grey quartzite, in tlw argillite, clip­
ping clue ea,st 1tt an a,ngle of 10°. Dark crysttLlline cliorite forms a 
bluff on the east side ttt the north encl of these narrows, and this rock 
is found on two islands off their south encl, also on a point on the east 
side of the lake near its south encl, and on some of the islands to the 
north and the south of this point. Around Edith .Lake, which lie.· a 
short clistm1ce north of 1Iattagttmashing Lake, the rocks ai·e all clrnb-
coloUl'ed argillites, lying nea,rly horizonta,lly. Toward· the northern 
part of the lake they become very sili<.:ious. 

Edith Lake has an elevation of more thm1 100 feet ctboYe ::\Iattaga,­
rnashing Lake, and from the mouth of the brook discharging the forme1', 

* Geological Survey Report, 1853-56, page 17-J. 
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a well marked valley, with high slopes on either side and paved along 
the bottom with naked boulders and cobble-stones, runs north-north­
eastwm·d in a Yery straight course for the junction of the Oba,bika 
River with the Sturgeon. "\Vhere the latter strikes the northern Sturgeon 

boundary of the Laurentim1 gneiss, two miles below the junction of River. 

the l\foskinonge, it is deflected eastward at a right angle from its 
former cour. e and then gradually enters the gneissic area. The details 
of the geology of the shores of Lake "\Vahnapitre and of the route from .Murray's 

Portage Bay on its east side to Sturgeon River, are so fully given in description. 

Mr. Murray's Report for 1856 that it will be unnecessary to repeat 
them here. (See Geological Survey Report for 1853-56, pages 171-
179.) 

GENERAL DESCRIPTION OF VER}IILION Rn·En. 

Vermilion River rises in Ni-nip-ska-gaming Lake, a long narrow sheet Source of 

f 1 . b t tl ·1 t f 0 . L 1 cl . Vermilion o water ymg a ou 1ree m1 es ea o napmg a rn an runnmg River. 

north and south or parallel to it. It discharges northward, but the 
outlet soon turns eastward, and then south-eastward, and holds this 
direction all the way to Onwatin Lake, about three mile north of the 
township of Garson. In this part of its course it cuts off the angle 
formed by Prouclfoot's east-and-west and north-and-south lines, the 
post marking their intersection being about a mile east of the first 
intersection and two miles north of the second. My instrumental Extent of 

survey extended up to the east and-we ·t intersection, or three miles survey. 

beyond the northern edge of the sheet and our explorations reached a 
point ix miles still further north. Below Ni-nip-slrn-gaming Lake the 
river p<tsses through Pi-mitchi-wanga, 0-mitchi-wanga and Tonadus 
Lakes. 

From Proudfoot's eitst-ancl-west line all the way to Onwatin Lake, a Charncter of 

distance of twenty-two miles in it stmight line, the river passes through river. 

a succession of narrow lakes connected by st.retches of rapid riYer 
flowing in rocky defiles and having usually one or two and sometimes 
more falls with portages in each stretch, so that the general descent must 
have a considerable grade. Previous to the present survey these lakes 
had no names and, for the sake of convenience of description, we were Names 

obliged to give them tho e which appear upon the map. The principal . 
tributaries of this part of the river coming within the limits of the '£ributaries. 

sheet are a brook from the east at it: northern edge and Ka-wa-wa-ski-
gama River, a large branch from the west which falls into Fraser Lake. 

Stratified Huronian rocks extend down from the intersection of the river General 

with Proudfoot', east-and-west line to the junction of Black Ash Brook, cthharactker 
e roe B. 

from the east side, a distance of eleven miles in a straight line, the 
2 
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course of the riYer being about south-east. Here the stream enters 
upon an area of hornblende-granite, micropegmatite and gneiss, and it&" 
course becomes ahout south for a distance of nearly eight miles or to 
the head of Bass Lake, where it emerges upon the volcanic breccia. Its 
general course over the latter rock is southward to Onwatin Lake, but 
it makes a large bend to the eastward at Mar hy Lake, from which a 
canoe-route goes north-eastward to the \Vest Bay of \Vahnapitre Lake. 

At Onwatin Lake an entire change takes place in both the character 
and the course of the river. So great is this change that the Indians 
regard Onwatin (Smooth or Calm) Lake as a river-head from which the 
stream below derives its name; Onwatin (not Vermilion) River being 
its Indian designation. It may here be remarked that, as a rule, all 
OYer the va t Archrean country inhabited by the Outchipwai Indians, 
most of the rivers bear the same names as the principal lakes, which in 
each case are regarded as their source. From Onwatin Lake the river 
flow with a gentle current, as a rule, all the way to Vermilion hike, in 
a general west-south-westerly direction, slightly bowed to the north­
west, the distance in a straight line being twenty-seven miles; but its 

Very tortuous channel is so exceedingly tortuous that the actual length of the stream 
stream. . . 

Relation of 
ri Yers to geo­
logical basin. 

is about three times as great. A fall of about fifty feet occur at 
T,archwoocl, where the Canadian Pacific Railway crosses the river, but 
besides this there are only a few small rapid , although the river is 
frequently blocked by great jams of driftwood, each of which renders 
a portage necessary. 

Throughout the above section the river flows entirely upon the 
ame rocl,-forrnation. At Onwatin Lake, it enters upon the north side 

of the elongated basin of unaltered argillaceous sandstones and shales, 
and follows the gentle sweep of their strike all the way to Vermilion 
Lake, the two lakes lying in corresponding positions nearly at the 
geographical extremities of this member of the series. In Vermilion 
Lake the course of the river doubles round and now flows east-north-
eastward to the north-west corner of Creighton. The general upwa,rd 
bearing of ·Whitson Creek coming from the oprosite direction is in 
continuation of this course as far a the north-west corner of Garson, 
the two streams almo t completely surrounding the central part of the 

Level country geological basin just referred to. The area thus included is tolerably level 
dl e1~·o-id of and is singularly devoid of streams or lakes, thus contrasting with the a \.ei:;. ....... ....... 

country outside of this basin. As will be seen by the map, the higher 
Streams from granitic country to the north sends down numerous streams which all 
the north. join the above section of the Vermilion at right angles. Th6se be-

tween Onwatin Lake and the junction of the Onaping before falling 
into the Vermilion unite to form the three streams called Pa-wa-tik 
(Rapid), Sagi-tchi-wai-a-gama (Swiftmouth), and Ping-wi-i-min-kan-
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i-wi (Sand Cherry) Rivers, while the Vermilion itself above Onwatin 
Lake and also the Onaping lmYe similar physiographical characters 
and belong to the same class. 

From the above-mentioned point in the township of Creighton, where 
·Whitson Creek joins the Vermilion, the general course of the latter 
turns at right angles and flows clue south transverse to the strike of the River cross<>s 

gneisses and diorites as well as of the Huronian quartzites and schists, the Htrik~. 
as far as McCharles La,ke*, where it crosses the line of the Canadian 
Pacific Railway. Between V errnilion and J\IcCharles lakes the river 
is interrupted by seven falls and rapids, requiring portages to be made f\pven port-

in order to pass them. agt-s. 

From M:cCharles Lake the general course of the stream is west- w.s.w. 
south-west to its junction with the Spanish River at the west town-line cour•lh' to the 

mout . 
of Fo ter, the distance being twenty-one miles. In this section it flows 
altogether upon the greywackes, quartzites, felsites, &c., of the lower local 
cfo-ision of the HLu'onian rocks and in the direction of their average 
strike. Its width varies much, but its principal expansion is Lake 
vYabagizhik, on the north-west ~icle of which there is a large area of 
diabase. 

GEOLOGY OF VERMILION HIVER. 

Following the above general description of Vermilion Hiver, an ac- Above Proud­

count of its geoloil"y will now be given. Around the outlet of Omitchi- foot's line. 

wanga Lake, or four miles in a direct course above Pmudfoot's east-and-
west line, grey diabase is exposed and on the eastern shore of Tonadus 
Lake, at two miles and a half above this line the ror:ks consist of dark 
greenish-grey argillite. Gr ywacke of the same colour as the last named 
rock is exposed on the river at half a mile above the line. 

Proudfoot's line was examined from the corner post for a distance of 
se,·en miles west or for six miles from the river, and the country was 
also explored for a short distance to the eastward of this post. No 
rock was observed between the river ttnd the corner post, but eastward J<;ast of Ver­

o£ the latter the rocks in the first mile consist of dark greenish-grey milion River. 

argillites, quartzose greywackes and greywackes containing hornblende, 
all striking .i: .\Y. and S. E. On the western shore of a good sized lake, 
a mile and a quarter east of the post, the last mentioned rocks are again 
exposed, while from its south-western extremity reddish hornblende-
granite of medium texture extends to the south-westward. 

*This lake, which extends for three milt-ti and a half eastward of the Vermilion 
RivPr in the township of Graham, was formerly called "Vermilion Lako" on the 
township map, but as this name> was preoccupied by the larger lake in the township 
of F,iicbank, another name became necessary and we called it .McCharles Lake in 
honour of Mr. JE. McCharles, who resides on its northern shore and is doing much to 
promote the mining industry. 

2~ 
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As already stated the river intersects the east-and-west line referred 
to a short distance west of the first mile post. Following this line, the 
steep ascent on the west side of the river exposes a very dark coloured 
silicious conglomerate with small white quartz pebbles. Between the 
second and third mile posts (from the corner) the rocks are massive, 
coarse grey quartzite and grey quartzose or greywacke-conglomerate, 
the pebbles of which are mostly of white quartz and grey aplite or 
binary granite. The last exposure of this rock occur about a quarter 
of a mile east of the three-mile post and the first one of Laurentian 
rock at one-eighth of a mile west of the same post. Between three and 
five miles and a-haH(also from the same post) the rocks consist of very 
massive but rather fine-grained light pink and grey aplite, with the ex­
ception of a streak, twenty or thirty yards in width, of green schist, 
containing cubes of iron pyrites and running a little east of north. At 
fiye mile. and a-half a short interval of coarsely crystalline hornblende 
and felspar rock occurs, beyond which, to the seventh mile, there is a 
moderately fine-grained quartzose syenite-gneiss and a mo1·e coarsely 
crystalline quartz-felspar rock without foliation. After leaving the 
valley of the Vermilion RiYer going west, Proudfoot's line passes over 
almost bare rock, with clumps of small Banksian pines as far as I fol­
lowed it. 

Below this line the river flows south-eastward till we reach Black 
Ash Brook and the general strilrn of the rocks is in the s:tme direction. 
They con ist of quartzites, greywackes, argillites and clay-slates. On 
the south-west side of Proudfoot's L:tke (between the intersections of 
the two lines of the same name) there is a coarse grey quartzite, so mas­
sive that the li1v~s of stratification can only be traced in some parts. 
The dip is N. E. < 60°. At the outlet of this lake or half a mile above 
the intersection of Prouclfoot's north-and-south line, a grey quartzite 
with small white quartz pebbles dips N. 20° W. < 65°. This abnor­
mal dip is, perhaps, due to the proximity of an area, of red hornblende­
granite to the eastward of it. From this line, for three miles downward, 
grey or greenish grey and drab clay-slates, some of them suitable for 
flagging, are the only rocks exposed. The course of the river conforms 
with the strike, which i generally about S. 35° E. and the inclination is 
to the north-eastward at an average angle of 60°. 

The river continues in the same general course for six miles more 
(nine miles in all from the line) to Black Ash Brook, where it passes 
off the Huronian system. The rocks for these six miles consist of 
quartzites, alternating with argillites and clay-slates, with some grey­
wackes. An island at the commencement of this section was named 
Camp Island for the convenience of local description. In this vicinity 
a dark grey quartzite clips N. 30° "'iV. at a high angle, while a few 
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chains further down the same rock dips N. 40° E . < 30°. Close to 
the latter, and apparently underlying it, there is a massive drab-coloured 
argillite which shows no stratification. 

Campbell Lake, measuring upwa rds of a mile in each direction, Campbell 

was discovered at two miles and a-half north-east of Camp I sland. Lake. 

Between the river and this lake several ridges of greywacke of different 
shades a1).d textures were crossed, the strike being generally northward, 
but varying to 10°, 15° and even 20° to the east of north. On t he 
shores of Campbell Lake the rocks consist of, (1) greywacke with 
patches of quartz pebbles, of all sizes, and silicious inclusions which 
weather to a sponge-like surface and, (2) silicious volcanic breccia, hold-
ing sponge-like quartz fragments and patches. On an exploration Camp I sland 

from Camp I sland in t he opposite direction, or sout h-west from t he ~fi1~roudfoot 's 
river, as far as Proudfoot's north-and-south line, the only rock met 
with was at three-qua rters of a mile, and consisted of a fine-grained 
greywacke, which showed no stratification. 

Three-quarters of a mile below Camp I sland, massive quartzite 
appears, and at a qua1;ter of a mile fort.her massive greenish-drab 
argillite, striking N. 21 ° vV., the dip being vertical. P ot-hole Falls, P ot-hole Falls 

with a descent of thi~·ty-five feet, occur at a mile and a-quarter below 
Camp Island. H ere a cliff on the south-west side of t he river shows 
sections of ancient pot-holes much larger t han t he present stream would 
appea r capable of forming. In this vicinity massive greenish-drab 
argillite, massive ash-grey quartzite and grey silicious conglomerate 
wit h pebbles of hornblende-granite occur, striking, respectively, S. 62° 
IV., S. 68° vV. and N. 70° W. The bedding of the first and last is on 
edge, but in t he other case the dip is S. 22° E. < 15°, showing the 
existence of a fault or other disturbance. Half a mile further down 
t here is another fall, and here the rock is indurated greenish-drab clay-
slate, striking due west vertically, while its cleavage, which is also ver-
tical, runs N . 15° W. K a-ko-zhish Falls, twenty-five feet high, occur K a-ko-zhish 

a little more t han half a mile below the last fall. A dyke of diabase, Falls. 

over 100 feet wide, here runs N. 65° W . and greenish-drab clay-slates, 
on its north-east side, strike N. 20° W . ; but ten chains furt her down 
where the river enters Otter Rock Lake, similar slates strike N. 50° W . Otter R ock 

and dip N. 40° E. < 80°. On the east side of this lake the rock is L ake. 

fine-grained massive greywacke, while on the north side it is dark 
bluish clay-slate, striking N . 55° \V. < 90°. A ridge of angular frag-
ments of banded greenish-grey slate crosses this lake. Bluffs of grey 
quartzite overlook the north-east side of Gibson Lake and a grey Gibson Lake. 

quartzite-conglomerate is found at its head. A short distance above 
the head of this lake there is a portage past a rapid, a quarter of a 
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mile long. At the foot of this rapid, the rock is a massive, rather 
coarse light grey quartzite, running N. 50° IV. < go 0

• 

Mowat Lake lies two miles a.nd a half east of this point, and in the 
interval there are two ridges of ma,ssive grey quartzite. This lake i 
two miles long and discharges at its south-east extremity, where the 
rock is grey quartzite. But on its south-west side, grcywacke occurs, 
passing into dark blue-grey sla,te and striking 8. 65° E. < go°.. In the 
hills overlooking this side of the lake, dark coarse slate and grey 
quartzite are seen striking N. :-0° \V. < go 0

• A traverse was also made 
south-west from the foot of the above portage a far as Ka-wa-wa-kaRh­
ki-gama Hiver, three miles distant and the following rocks were noted; 
<tt a qmirter of a mile. light grey qmirtzite, striking north-west : at 
half a mile, dark grey greywacke without ob8erved bedding ; at one 
mile and a quarter, dark grey clay-slate, striking north-west ; at two 
miles, a ridge of arey cli<tba.se, running about north and south. The 
last named riYer was explored for some distance up and down, but no 
fixed rock was found in its bed. 

Glossy green schists <tppears at the mouth of Black Ash Brook and 
massive pink gneiss on the ~pposite side of the Vermilion, being the tirst 
occurrence of gneiss in descending the stream. Half a mile <tbove the 
junction of the Ka-wa-wa-kash-ki-garna, reddish gneiss stri~e N. 10° 
to 40° vV., and half a mile below it a similar rock occurs with folded 
lamination. R!l.cldish gnei s, with an occasional band of grey, continues 
for four miles and a half below the above branch river, the prevailing 
strike being N. N. E., but in one case it is N. N. vV. At the encl of 
this distance the river makes a very sharp elbow to the S. 8. \V., and 

Large dyke. falls over a large diabase dyke which runs N. . E. ]! rom this dyke 
down to the head of Bass L(l,ke, a distance of two miles and a half, 
the rocks consist of rather fine-grained dark reddish-grey hornblende 
granite. The same rock was found by exploration to extend to a cli. -

East of river, tance of three miles eastw(l,rcl of this pa.rt of the river, and from other 
explorations we know that ra,ther coarser v~~rities of hornblende-granite, 
along with gneiss and some diorite, extend to the west side of Lake 

Bass Lake. 

Volcanic 
breccia. 

Vv ahnapitre. 
At the head of Bass Lake the river enters upon the dark volcanic 

breccia described in a former p(l,rt of this report, and this rock is ex­
posed in a number of places as far a Onwatin Lake. The trilrn 
is S. 35° vV., at the above locality, and S. 40° IV. half a mile above and 
again half a mile below Marshy Lake. The breccia i very massive as 
far as the head of the long rapid just before the river falls into Onwa­

Great diabase tin Lake, where it becomes coarsely slaty with a "lumpy" cleavage 
<lyke. 

and strikes S. 45° \V. At the outlet of Marshy Lake a dyke of rather 
light grey diabase about -±00 feet wide crosses the river and appears to 
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run about ten degrees south of west and probably cau es the grmit 
bend which the river makes in this part. 

From Onwatin Lake all the way to Vermilion Lake as already Onwatintto 
. ' . Vermilion 

stated, the river flows with the strike along the north-western side of Lake. 

the basin of grey argillaceous sandstones interstratified with softer 
beds. From a point three miles and a half, in a straight line, from 
the inlet of Onwatin Lake as far a the middle of the township of 
Lumsden, all the numerous southward bends of the stream touch the 
outcro1 ping edge of the same band of the formation, which, with a 
southward dip, sweeps round in a gentle northward curve between 
these points. In this interval the sandstones <tnd the slaty beds are 
genernlly dark grey, and the latter are ometimes black. The sand-
stone is characterized by disseminated grains of trnnsparent quartz Character of 

and it also holds occasional ovate spots of a different hardness and a san<l~tone. 
lighter colour than the avernge, measuring from a few inches up to three 
or four feet in diameter. These weather, on exposed surfaces, into 
oval and rounded depressions, the larger of which are locally known as Oval depreo· 

"Nanabozhoo's sno,vshoe tracks." These are \vell seen on the rock-1~~~80fnr~k~ 
surfa,ces a,t Larchwood where the Canadian Pacific Railway crosses the 
river and they are again met with at Chelmsford on the oppo ite side 
of the synclinal. Below Larchwood the argillaceous sandstones with Below Larch­

the OYal depressions on weathered surfaces are exposed frequently in the wood. 

banks of the ri ,·er for the first half of the distance to Vermilion Lake. 
The dip is south-east at high angles and the strike very straight, the 
beclcling never being curved or disturbed. In the lower half of the 
distance nothing but sand is' to be seen along the river. 

The rock just described under the name of argillaceous sandstone 
might also be called arkose or greywacke, but for the sake of distinction, 
these names are resen-ed for the rocks of the older division in this 
district, which generally bear more di tinct evidence of bein,,. made up 
of the debris of grnnite or qutirtz-syenite. They have a great similarity Comparison 

t th 1 l ·1· · k l · l t d b d ] with imilar o e ( ar < grey s1 ic10us roe s w uc 1 itre scat ere so a un ant y rocks else-

in the form of boulders around the shores of James' B<Ly mid oYer the where. 

country to the south <Lnd west, and which occur in situ on Long Island, 
Eastrnain; and they also resemble the dark grey greywacke or felsitic 
sandstone at the mouth of Churchill River on the west side of Hudson 
Bay. 

The country on the south ide of Vermilion Litke is hilly and some- Vermilion 

what rugged, the highest elevations being tow;irds the west encl. The Lake. 

rocks of these con~ist of coarse black schist full of foreign fragments, 
mostly of quartz-."yenite. The cleavage strikes S. 60° '\V., and clips 
to the south-eastward cit a,n angle of 55°, but no distinct beclcling could 
be observed. These rocks form p<Lrt of the black breccia band, else-
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where described, and contain, as usual, a good deal of iron pyrites. 
Further east, on the south side of the lake, the rock is a fissile bla k 
slate with ver tical cleavage, striking parallel to the shore. At the first 
portage below the lake, which is past a fall on lot 10, conces ion VI, 
Creighton, t he black slate is full of cubes of iron pyrites. The clea­
vage is vertical and runs 5° nort h of we t . On this lot, and only a short 
distance west of t he portage, a good sized vein containing galena and 
iron pyrites cut across the slate. Other Yeins in Fairbank and 
Creighton are being tested for gold. 

Whitson Creek from the east joins the river at the foot of this fall, 
and now the general course of the stream turns south and flows across 
the strike of the rocks as far as McCharles Lake, on t he south side of 
the Sault Ste. Marie branch of the Canadian. Pa.cific Railway. As 
already stated, t he general descent of t he river i rapid, and seYen 
portages occur in the interval. On lot 11, concession V of Creighton, 
about a mile below t he first portage, grey quartzite and greywacke 
occur, striking S. 60° vV. Greenish-grey fine grained hornblendic 
schist is met with on the next lot to t he west (No. 12, con. V), and 
grey quartzite is found in Fairbank, two miles to the westward of t his 
locality. Schist similar to the last occurs half-a mile above the second 
portage, which is at the north encl of lot 1, conce sion III, Fairbank, 
about threemilesfrom the first portage. Here the rocks are light and dark 
grey quartzites, containing much felspar and passing into greywacke. 
The strike is S. 60° vV. Quartzite occurs on the north end of lot 3, 
concession III, a mile west of this portage, and it was tra?ed thence 
south-westward for upwards of two mile , when it became flanked on 
either side by fine-grained gneis . 

Along 'the north-western margin of the gneiss in the valley of 
Levy River to the north-eastward of this part of the Vermilion there 
is a belt of dark greenish-grey and almost black fel it ic schist with 
chlorite and black mica in fine scales covering the cleavage surfaces. This 
rock corresponds with the "hli.lleflinta" of Norway. It is exposed at 
Emma and Moore Lakes ; also on the section of Levy River between 
them and for some distance to the northward of it, and again on the 
islands and points in the northern part of White vVater Lake, as well 
as to t he north-west of the boundary of the gneiss at the point where 
it is crossed by the Canadian Pacific Railway near this lake. 

The third portage occurs two miles below the second on the south 
encl of lot 11, con. II, Creighton. H ere the rock is all a dark grey 
hornblende-gneiss striking S. 60° W . At the fourth portage, half a 
mile further clown there is a dark rather coarsely crystalline cliorite, 
much pitted over mo t of the exposed surfaces. The fifth portage 
begins about a mile below the fourth, and is a quarter of a mi.le long. 
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Here the rock is reddish gneiss, mostly of light shades. Some parts of Reddish 

it, however, are coarse and massive, resembling granite and other parts gneiss. 

finer and more darkly coloured than the average. The stratification is 
not very di tinct, but it runs about west-south-west. At the foot of 
this portage, which is on the south end of lot 11 , con. VI, Graham, a 
greenstone dyke, eleven feet wide, runs N. 73° E. The gneiss 
contiaues nearly to the head of the sixth portage on lot 1, con. IV, 
Denison. At this portage the rock is soft felsitic schist, the cleavage Felsiticschist. 

surfaces of which glisten with fine scales of mica. It passes into 
g reywacke, some beds being massive and siliciou , approaching quartzite. 
The strike is N. 55° W. < 90°. Similar soft grey schist with finely 
glistening surfaces continues for a mile below the sixth portage. Here 
the cleavage is almost vertical with a south-westw:ird strike, and the 
exposed edges are eroded into holes elongated in the direction of the 
cleavage. H alf a mile below this portage the river touches the west 
town-line of Denison, where a ridge of diorite crosses it and several 
large quartz veins, with a westerly course, :ire found at the same Quartz veins. 

locali ty. A little molybdenite was the only other mineral observed in 
these veins. Between the town-line of Graham and the crossing of the Crossing of 

C d. p ·fi R il h l · fi the railway. ana ian ac1 c a way, at t e sevent l portage, a mas ive ne-
grained blui h-grey greywacke occurs, striking S. 80° W. < 90°. At 
the head of the seventh portage t he rock i bluish and greenish-grey 
soft felsitic schi t, passing into greywacke, and striking S. 70° W. < 
90°. On the railw:iy line, a short distance west of the river, there is 
.a cutting through da.rk, and in parts almost bbck, splintery clay-slate. 
Following the line, at one-third of a mile west of the river, a massive 
grey greywacke, with a few beds of dark shale, stands nearly vertically 
and strikes N. 75° W. Grey greywacke, in beds from three inches to 
two feet in thickne s, striking due west with a outhward clip of 85°, 
continues to \.Vhitefish Station on the north end of lot 1, con. I, 
Denison. 

The geology of the lower part of the river will now be described from Lower Ver­
the mouth upward to the intersection of the Canadian Pacific Railway. milion Rii•er. 

A long rapid occurs just before the Vermilion River joins the Spanish, 
necessitating· a portage of three-quarters of a mile in length. At the 
lower encl of this portage a grey schist, striking S. 45° ·w., occurs, 
while just above its upper extremity the rock is a yellow quartzite, 
striking S. 80° W., and dipping southward at an angle of 60°. In the 
rapids at the outlet of Lake \.Vabagizhik and on the first point on the L ake Waba­

north-west side of the lake a tough splintery grey diabase occurs, with gizhik. 

calcspar in the joints, but to the north-westward of this rock there is a 
light grey quartzite which strikes S. 70° W. and comes out upon the 
river below the rapids just referred to. The promontory near the 
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middle of the north-west side of the lake consists of a light grey 
quartzite with some beds of greywacke, but the rock of all the rest of 
the shore as far as the inlet appem·s to be a grey diabase, which, in 
some places, is mottled and more coarely crystalline than the average. 
This forms part of ft large area of this rock, extending from the 
northern part of Foster to the VIth concession of Lorne. Nickeliferous 
pyrrhotite has been found in this rock on lots 1 and 2, con. 1II, N aim, 
and on lot 11, con. V, Lorne. 

On the south side of the inlet of Lake W abagizhik, a, bluish-grey 
ilicious argillite dips 8. 60 E. < 10 . Two miles above this lake, or 

at the centre of lot 8, con. III, Lorne, the river falls 35 feet, nearly 
perpendicularly, O\-er a dyke of tine-grained greenstone :30 feet wide 
running about S. 80° '\Y., or parallel to the south side of this part of 
the river. The rock on the north side of this dyke is silicious greywacke 
schist, while on the south side it is light grey quartzite. The latter 
rock occur~ at the next faJl, half'' mile further up. 

La,ke Elhi ·is connecte l with the Vermilion River by a, short marshy 
channel in lot 6, con. IT of Lorne. This lake is surrounded entirdy 
with quartzites of different ch<trncter:;, excepting a,t the points and on 
an island on the south side \\·hich form part!> of a, large dyke of 
speckled grey dinbase running west-south-west. The general strike 
of the quartzites is ·ne<trly east and west. They contain some 
bands of an arkose character. On the point near the middle of the 
north-west side of the lake, two masses of greenstone from · 50 to 100 
feet in diame~er a,re included in the quartzite, and on the next 
point to the south-west on thiR shore, a mass of the same rock mixed 
with fine-grained grey · qtrnrtzite rests unconformably upon the eroded 
edges of the quartzite beds, with fragments of the la,tter of all sizes 
more or less mixed with greenstone, inten·ening. 

Above Lake Ella a schistose greywa,ckeisfouncl on lot 5, con. III, Lorne. 
The course of the riYer, which is straight in this vicinity, is probably 
determined by a greenstone dyke running S. 36° \Y. along its south­
eastern side. The next upward stretch of the stream is at right angles 
to the last and lies between two dykes of dark hea,vy decomposing 
greenstone, the first of ·which runs N. 40° '\V., and the other appears 
to be quite parallel to it at a distance of a, quarter of a mile to the 
north-east. Light and chwk grey and greenish grey quartzites prevail 
everywhere in this pa,rt of Lorne a,nd continue thence into Louise. 
Between the two dykes ju ·t mentioned a grey felsitic quartzite clips S. 
30° W. < 45°. 

Throughout the township of Louise and thence to the intersection 
of the Vermilion by the Canadian Pacific Railway, quartzites, gener­
ally largely mixed with felsitic material, are the only rocks met with 
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near the river. The clip ii:; never less than 45° and is usually 
nearer the perpendicular. The commonest direction of the strike 
approa,ches east and west, but it varies greatly, especially in the 
vicinity of the greenstone area in the southern part of Denison and 
the northern part of Louise. Deposits of pyrrhotite have been found Pyrrhotite. 

in connection with this latter rock at eight localities in concessions I 
and II of Denison and concessiou VI of Louise. Felsitic quartzites, 
or greywackes, with some quartzites of a purer kind are found through-
out the vVhitefish Indian Reserve, with the exception of a few com­
paratively small areas of greenstone. 

GENERAL DESCRIPTION OF SPANISII RIVER. 

The Spanish River luwing been topographically unknown above the Micrometer 

township of Hyman, it bec<ime necessary to make a micrometer sur- survey. 

vey of it, between this locality and the northern boundary of the 
sheet. This was accomplished by going clown stream from a point 
aboYe the intersection of the Canadian Pacific Railway near Spanish 
Forks, and after rei\.ching the township of Hyman, the geological 
examination of the riYer and the country on either side was continued 
all the way to the junction of Vermilion River. . 

At Spanish Forks, sixty-f~ur miles by the railwny, north-west of SpanishForks 

Sudbury, two large streams, one from the north and the other from the 
west, unite to form the main Spanish River, which is the la,rgest 
stream flowing into :Lake Huron "\vest of French River. From the 
Forlrn, downward, the course of the Spani h is remitrkably straight, Main conrses 

bearing S. 13° E. for twenty-two miles, or to the north-west corner of of river. 
the township of Ha.rt. Here it assumes a course of S. 21 ° vV. for six 
miles, or to The Elbow, where it turns north-west, forming less than a 
right angle with its former course and then, sweeping round a semi-
circle, it gains a, point five miles west-south-west of The Elbow, from 
which it runs S. 15° IV. for eighteen miles to the great south-west 
bend. From the latter, its course is a little north of east for eighteen 
miles further to the Great (N.E.) Bend in the southern part of Drury. 
Between the Great Bend and Lake Huron, a distance of forty-fom 
miles, its course is tolerably straight and bears S. 73° vV. 

The Canadian Pacific Railway crosses the Upper Spanish River Crossing of 

three miles above Poo·,imasincr Station which is nine miles below Canadian. 
o o ' Pacific ra1l-

Spanish Forks. At this station perpendicular cliffs of red hornblende- way. 

granite rise to a height of about three hundred feet above the i·iver. 
Four miles below Pogamasing Station the stream enters a narrow Narrow valley 

valley with steep bluffs of reel hornblende-granite on one ide or the 
other and often on both sides. This character continues, with a few 
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short widenings of the valley and a few exceptions in the nature of 
the rocks forming its slopes, which will be described further on, till 
we arrive within four miles and a-half of the great south-west bend, 
where the river emerges upon the Huronian belt. 

Between Pogamasing and the great south-west bend there are 
many rapids in t he river, but only five portages, and these all occur in 
the first three miles below The Elbow. .Agnes River, from the north­
west, falls in at the fifth portage. The other principal tributaries are 
Blue vVater RiYer from the west, ten miles below Pogamasing, · 
Onaping Creek from the east, three miles further clown, Geneva Creek, 
also from the east, four miles below the last, and the vVest Branch, 
eight miles above the <>Teat south-west bend. Numerous ra!Jids and 
falls occur between the last named locality and the Great (N.E.) Bend, 
but these will all be noticed in the geological description of the river. 

POGA)IASING LAKE AND 'l'HE CHAIN OF LAKES TO THE SOUTHWARD OF I'l'. 

Pogamasing Lake, of which a micrometer survey wa made, lies paral-
lel with the Spanish River, at an average distance of one mile west of 
it. The point at which the Canadian Pacific Railway crosses the river 
is opposite the middle of the lake and the brook which discharges it 
fall into the river one mile further up. There are three portages, all 
of about equal length, about half a mile in each ea ·e, from t he river 
to the lake, one at each extremity and one at the middle. The lake 

Dimensions is ten miles in length and has an aYerage width of three·quarters of a 
of the lake. 

mile. Its surface, by barometric readings, is 77 feet over Spanish 

Rocks. 

Chain of 
lakes. 

River at the instersection of the railway. A post of the Huclson's 
Bay Company, which has been long established, stands on an island in 
the centre of the lake, mid-way between its extremities. The i·ocks on 
the hores of the lake consist of the prevailing hornblende-granite, 
which is all red except on an island near t he northern extremity, 
where it is grey, and dykes of diabase, which were observed in three 
places, all running nearly parallel with its greater length. 

A canoe-route, following a chain of lakes with a general southward 
cour e, leaves a bay on the west side of Pogamasing Lake, two miles 
from its southern extremity. The first lake of this chain, four miles 
and a half long, was named Kennedy Lake in honour of Mr. T. J. 
Kennedy, C. E., of P ogamasing. From it the Mogo River flows south, 

Another chain and just below the lake is joined by a stream from another chain 
of lakes. of lakes, which we also explored, leading from the southern extremity 

of Pogamasing Lake. After passing through three other lake , Blue 
\Vater Lake, in the new township of Craig, is reached. A rapid and 
crooked river of the same name leaves the east side of this lake and 
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discharges its waters into Sp:mish River, only two miles and a half ~~kee.WateI" 
distant. The rocks along both of the aboYe chains of lakes consist of Rocks. 

reel hornblende-granite, except at two miles south of the outlet of Ken-
nedy Lake, where a band of green crystalline schist with a south-west 
strike crosses one of the lakes. Blue \Vater River, through its whole 
course, flows upon a band of clioritic and greywacke·schists, which form 
a westward spur of the Straight Lake Huronian outlier, to be more 
fully described further on. 

GEOLOGY OF SPA~ISH RIVER. 

As already stated, Spanish River was surveyed topographically, Extent of new 

as well as geologically, from a point a few miles above the crossing smvey. 

of the Canadian Pacific Railway, north of Pogamasing station, to the 
township of Hyman, where I connected my work with the township 
survey; and below this the surveys of Mr. Murray and the Crown 
Lands Department are continuous, so that henceforward it was not neces-
sary to do any more topographical work, and attention was given 
entirely to the geology. The rocks found along the river and by explo-
ration on either side have been already referred to in the general 
geological description of the district, but for the sake of conYenience 
of reference and for practical purposes further details of the geology Geol.ogical 

of this stream will now be given. As in other parts of this report the details. 

distances stated will be understood to be measured in straight lines, 
and the bearings will all be by the compass. 

From the crossing of the Canadian Pacific Railway downward, the 
rocks all along the river consist of the prevailing reddish hornblende- Reddish horn­

granite of the surrounding country, which has a medium texture, blen::le granite 

until we arrive at a point six miles and a-half from Pogamasing station, 
or just below the junction of a brook from the east, where a narrow 
band of distinctly foliated red and grey gneiss crosses the river. Its Band of gneiss 

general dip is south at an angle of 60°. This is in the run of a wider 
belt of gneiss which crosses the railway· one mile to the eastward be-
tween mile-boards 491 and 492. The same belt continues to widen to 
the eastward and on the canoe-route between Bannerman and Onaping 
Lakes it has a breadth of about three miles. 

In the opposite direction, a,t two miles and a-half west of this occur-
rence of gneiss on the Spanish River, green schist, striking south-west, Green schist_ 

with the red hornblende-granite on either side of it, was found on one 
of the lakes of the chain running northward from Blue vVater Lake. In 
the township of Craig the river enters at right angles upon a spur of 
the Straight Lake Huronian outlier in the 4th lot of the Vth concession. 
Blue Water River, from the lake of the same name, two miles and 
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a-half to the westward in Craig, falls in at the north end of lot 3, con­
cession IV. 

The rocks of this spur are well exposed on the burnt hills on the 
east side of the river, opposite the mouth of this branch. They consist 
principally of schistose greywacke, mingled with massive and schistose 
greenstone. The grecnstone occurs both in broken dyke-like forms, 
running in different directions, and more abundantly as irregular 
masses of all sizes, which have somewhat rounded borders. In the 
latter case the greenstone is errated at the contact, the indentations 
corresponding with the abutting ends of the alternating hard and soft 
layers of the greywacke and taking the same direction as the latter, as 
if they had influenced the greenstone when it was in a soft state. The 
hard layers in the greywacke consist of fine grained to vitreous quurtz­
ite and va,ry from 0 a, fraction of an il1ch to several inches in thickness. 
The strike of the schist is N. 75° E. and the clip northward at angles 
of 70° to 80°. On mining loca,tion F, at this locality, a belt of the 
schistose greywacke, which wea,thers to a reddish brown colour, is 
strongly ilnpregnated with pynhotite a,ncl pyrite, the proportion of 
these su1phides in some places being sufficient to constitute a self­
roasting ore. No analysis of this ore has heen made by the chemist of 
the Survey, but it is reported to contain a promising quantity of nickel. 

This spur of Huronian rocks was traced westward up the whole 
length of Blue ·water l~iver, but not beyond the lake of the same name. 
However, on the meridian line six miles westward of the west town­
line of Craig, the late fr. Snlter, P.L.S., indicated the occurrence of 
quartzite in the strike of this belt (\Y. by S. ), and it is not improbable 
that it reappears there and may continue a considerable distance to 
the westward. Nickeliferous pyrrhotite was discovered and several 
mining locations were ta.ken up along the Blue \Yater River subRe­
quent to our survey of Spanish River and the exploration of Blue 
\Yater Lake and River by the late Mr. Francklyn, who was a member 
of the party. 

About a mile and a-half below the Blue \Yater branch, on lot 2, con. 
III, the red hornblende-granite is again exposed and continues for four 
miles along the river with the exception of two exposures of greensione, 
one of which is opposite the mouth of Onaping Creek. Greywacke­
conglomerate makes its appearance at the aboYe distance and the same 
rock is again seen haJf a-mile further down, where it is par ly of a 
massive form and partly schistose. Tn :ome parts the rock is full of 
rounclecl pebbles of grey quartz-syenite. The trike is S. 35° \V. At 
half a-mile and again at one mile below this the east bank of the river 
consists of reddish grey hornblende-granite, flankerl on the west by 
soft greenish schist with a little dolomite. Coarc e gneissoid schist 
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with included boulders makes its appearance at an eastward bend Schist holding 

of the rfrer a mile and a quarter above The Elbow. It strikes S. 60° boulders. 

IY. and dips to the south-eastward at an angle of 70° under the red 
hornblende-granite. 

Just at The Elbow amirrow tongue of greyschistosegreywacke extends Rocks at The 

tl d . I l l 1 d . l . l . h f . 1 Elbow. sou 1-eastw;i,r lnto t 1e 1orn) en e-gran1te, w uc 1 is ere o a greyis l 
colour. A short distance northward of the ri,·er, about a mile below The. 
Elbow, there is a bluff of bedded trappean rock resembling cliorite, largely 
mixed with impure dolomite which weathers to~• reddish brown colour. Impure 

The bedding is Yertical and strikes north-west and south-east. Two dolotillte. 

of the five port;i,ges above mentioned, occur close together at a mile and 
a-half below The Elbow. At the upper one the preYailing red horn­
blende-granite holds streaks of green schist and some small Yeins of a 
pure looking magnetite. Crystalline greenstone, 1mpposed to belong to Magnetite. 

a dyke, running north-westwm·cl, appears in the bed of the riYer at the 
lowermost of these portages. Agnes River falls in from the northward 
three miles below The Elbow, or immediately opposite the head of the 
fifth porta,ge. Opposite the foot of this portage there is a dyke of Large dyke. 

medium grained grey olivine clicihase, 240 feet in width, running N. 
40 ' \V. Heferring to a sample of this roek, Professor G. H. \Yilliam 
says : "The microscope shows this specimen to be a fresh aggregate of 
olivine, reciclish augite, plagioclase and ilmenite, with accessory apatite, 
and biotite. Jts diabase or ophitic structure is Yery typical."-(See 
fuller description in Appendix J.) The dyke is exposed along the 
northern margin of the riYer. Above it rises a bank of boulders, :lOO Bank of 

f t 1 · l · l · tl 1 l th l f · · boulder• 200 ee ng 1, nuxec w1 l some graYe a.nc ear , anc ornnng a conspicuous feet high. 

fe;i,ture in the Yalley. From its brin.k a level gravelly plain, off which 
the forest has been completely burnt, extends for more than a mile to 
the north-westward or to a large brook from that quarter which falls 
into the main stream a mile and a-quarter below Agnes RiYer. A 
mile lJelow the lntter, a brook comes in from the southwm·cl and near 
it, patches of dolomite occur in the red hornblende-granite. Dolomite. 

Below these affluents, the Spanish HiYer resumes its southerly 
course and the reddish hornblende-granite is exposed almost eYerywhere 
in the banks for a distance of seYenteen miles or to the foot of a straight Granite for 

south-south-easterly stretch two miles long. The\\~ est Branch joins the ~{-~~1t1:B~·anch. 
main riYer two miles above the head of this stretch. Its upward course 
is about west for the tin;t four miles, above which it turns northward and 
at one part it is said to come within about six miles of Blue \Yater 
Lake. Half-a-mile up this stream a rock consisting of a mixture of Rocb of the 

green schist and fragments of granite was met with. At the bend We~t Bl"anch · 

four miles up there was found a fine-grained "pinkish to brownish 
crypto-crystalline handed rock, which might be macroscopically described 
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as a banded jasper or felsite. The microscope shows that it is a elastic 
rock consisting mostly of quartz which has been almost wholly re­
crystallized nnder the influence of intense pressure and that it has 
thus had the parallel structure developed in it by an elongation of its 
grains in one direction that is commonly known as "stretched." (See 
Professor 'Williams' description of specimen 36 in Appendix I.) Salter's 
first meridian west of his principal one passes through this locality, 
which corresponds with the north-west corner of township 111, and on 
the map of this survey quartzite is here indicated. It probably belongs 
to a band of Huronian rocks which does not extend quite so far east 
as Spanish River. 

A mile below the long straight stretch of the river above referred to, 
and at a short distance back from the west bank, a bluff was found 
consisting of a coarsely crystalline blackish and greyish dioritic rock, 
apparently the side of a dyke. The next rock to be seen is at one mile 
further on, and consists of white and light yellowish-grey quartzite, 
clipping S. 40° E . < 70°. A simila,r rock, with a bluff of greenstone 
rising above it, occurs three-quarters of a mile further down and dips 
N. 50° W. < 60°. This i a mile and a-half above the south-western 
bend, below which the riVfir turns at right angles and flows eastward 
as far as the township of Drury. At the bend itself there is a coarsely 
crystalline hornblende rock with pitted surfo.ces. Three miles and 
a-half below the bend the western town-line of Baldwin crosses the 
river and in that di tance grey quartzites and greywackes are exposed, 
the strike varying from east to north-east with high angles of dip. 
A quarter of a mile above the town-line of Baldwin, two masses of green­
stone occur in the quartzite, but both appear to be small. From the 
west town-line of Baldwin for the next two miles eastward, or across 
lots 12 to 9, inclusive, in concessions V and VI of that township, the 
rocks consist of grey and greenish-grey greywackes and greywacke­
schists, the strike being from N. 60° to 65° E. and the dip nearly 
vertical. 

Narrow gorge. In crossing lot 8, concession VI (Baldwin), the river, for a quarter of 
a mile, contracts to a narrow gorge with a fall of fifteen feet. At the 
upper end of this gorge the rock is a glo. ·y greywacke schist, running 
N. 72° E. and at the lower end it is a dark grey clay-slate, running 
N. 77° E. < 90°. From lot 7 to lot 5, concession VI, the rock is a 
fine-grained grey slaty sandstone running N. 72° E. < 90°. On lot 

Black slate. 4 of the same concession, a glossy black slate occurs on the south side 
opposite an isla,nd in the river. A grey glossy ligniform schist striking 
N. 75° E. < 90° is exposed for some distance along the river on lot 2, 
near the foot of a large island. On lot 1, concession VI, just below 
this large island, the rocks in the bed of the river consist of fine-grained 
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pink ,1u.1rtzite, in thin layerR, intel'stratified with rough-surface 1] black Pink . 

1 d . . 1 ' 1 . l l h ·1 t t ] t" quartzite. 8 <'t•, ippmg sout 1wilrc1 at a ug 1 ang e, w i e a a gl'ea er e eva ion 
there is expoRed a hen,Yy bilncl of dark green mica-schist fol'ming the Mica schist. 

top of a long ridge. 
A tnwerse was made acl'oss the township of Hyman along its Rocks in 

westel'n town-line and t he rocks were found to he as follows : In the Hyman. 

southern half of concession T, they a l'e light coloured quartzites and 
·ilicious greywa,ckes, while in t he northern half a bluish grey slaty 
greywacke pr·eYnils. At one place this contains a banrl of garnetiferous 
hornblende biotite "augen" gneiss, which, although a normal rock of Gneiss. 

that name, evidently forms <L part of the quartzite and greywacke series 
in which it is incorporated. The geological relations and microscopical Gt

1
enesis. of 
ie gneiss. 

chamcter of this rock inclica,te clearly that it has been metamorphosed 
out of some elastic whose composition has been favourable to the 
change under th comlitions to which it has been subjected. It cor-
responds. with No. 3-± of Professor 'Williams' list in Appendix I (q. v. ). 

In the southern pm·t of concession JI, a green glistening schist with 
rounded concretions was met with, followed near the middle of the 
:ame concession by ~t fla.ggy grey ribboned quartzite. A short dista,nce 
north of the post between conces ions II and III the town-line passes 
over <L hill of light grey quartzite. A greenstone dyke running S. 78° Quartzites. 

\Y. >nu; met with in the southern part of concession IV. This was 
followed at <t shm-t clistm1ce northward by a hill of slaty quartzite and 
in the middle of this concession by another hill of a more solid \'ariety 
of the smne rock, running N. 85 vV., with a nearly vertical clip. Dark 
g1·ey silic:ious greywac:kes were found in conces ·ions V and VI. 
Boulders of reel hornblencle-grnnite became more abundant before H01·1!blende 

re;Lching the no1-th-west corne1· post of Hyman and this rock h>Lcl been grnmte. 

ascertained to occur in sit11 <t short distance further north in the course 
of a traverse which h<'lcl been made by the writer, eastward from the 
jLlnction of the \Vest Branch with the main Spanish River. 

Another traverse was made to the outh of the Spanish River along Tra"er•e8onth 

I t 1. l t B ld · l · l · h · · · f from Spanish tie own- me )e ween a win anc airn , w 11c is a cont1nuat10n o River. 

the line just described. On le;wing the river in this direction a ridge 
of close-grained cliorite was found to run south-westward ncross the 
middle of concession VI. This is followed by greenish-grey felsitic 
qtrnrtzite or greywac:ke in the southern part of the same concession. 
\Vhite quartzite was met with a.cross the whole of concession V and 
into concession TV, a.nd from our examinations elsewhere, quartz-
ites <tppear to extend to the Spanish River on the opposite side of the 
Great Bencl. 

Continuing clown Spanish River from the intersection of this town- Rock• of 

1 . b 1 l I 1· ' · . . I I h Spanish s 11p ounc a.ry, car { grey c rnua~e is met wit i at t 18 sout -east corner River. 
3 
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of lot 12, con. I, of Hyman. This exposure is on the north-we. t side 
of a mass which appears to be more than a mile in length in <L north­
easterly direction. At the narrows of the river on the east side of 
the same lot there is a coarse g rey glistening schist and a, small qua n­
tity of a dark green stone. Below the narrows on the next lot ( 11 in 
the I Rt con.) a glossy dark bluish g rey Rchist and a slaty greywacke 
strike north-east a.long the fh1nk of the above-mentioned diabase masR. 
A fine-grained hornblende rock also occurs at this locality. Close by, 
where the line between lots l 0 and 11 intersects the north b11nk of the 
ri ' 'er, quartzite occurs, dippin g south at an angle of 55 ' . Jn the 
north-west part of lot 9, con. J, a dyke of gabbro, 70 feet wide, crosses 
the riYer with a north-weRt course. 

\\' here Lhe ri ,-er enters t he north-west corner of lot 8, con. T, there 
i;; <L portage on t he north side p:tst a chute with a fall of 15 feet. 
Here there is an extensive exposure of rather fine-grained ilver-grPy 
mio1 schist, with cry.tab of staurolite thickly scattered · over the 
cleavage surfaces. In the middle of lot 5, con. TT of t he same town-
ship (Hyman), the river passes through a rocky canon, or m1n·ows, with 
grey schist on the northern Ride and t he northern flank of a ridge of 
fine-grained splintery g reenstone running "· 70° E. on the southern. 

Satiny schist. At a rnpid in the north half of lot 3 con. II, a bluish-g1·ey satiny 
schist strilrns due north and south, the dip being east 11t an anglr of 
4-'5°. This sudden clmnge in the strike is accompanied by <Ul equally 
sudden tu rn in the cou1·se of the river. 

K ettle l •'all. K ettle Fall, witli a descent of 20 feet, i on lot 2, con. JT (Hynmn). 
The rocks here are grey a,nd satiny schists with a three-feet bnncl of 
of nearly black horneblende schist, iLll stril<ing N. 76° E. with a 
southerly <lip of 75° There is a vein of hyaline quartz varying from 
:~ to i5 feet in thickness a,t this place, but no other mineral or ore was 
obsen-ed in it . Imrned i11tely below K ettle Fall the schists are 
disturbed, but at a short di stance on they have a ge neral dip 
to t he west at an angle of 70°. The next portage is on t he righ t 
Ride of the river, on the line between lots 2 and 1, con. I (Hyman) and 

Grey schists. opposite the west end of an ish111d. H ere t he rock is a glossy arey 
finely-arenaceous schist, nea,rly on edge and striking N. 85° \Y. A 
grey glistening schist, standing vertically and striking N. 7fl 0 E. , occurs 
at the fall on the south side of the island which has just been referred 
to. Nickeliferous pynhotite has been found in promising qm1ntity on 
the southen1 side of a mass of greenstone on t he north-east quarte1· of 
lot 3, con. I, Hyman. 

Drury. The Spanish River enters the township of Drury in lot 12, con. I, 
and a hill of dark-coloured greenstone occurs on the south side of 

!\~;~st~ grey the stream on t he same lot. A soft bluish-grey schist striking east-



BELL•] GEOLOGY OF SPA:\'ISH mnm. 35 F 

ward with the course of the river is found on the next lot, 11, con. 1, 
and on the north-ea t corner of lot 9, con. I, there is glossy green schist Green schist. 

but without strong cleavage. On the south-east corner of the same 
lot a rather finely cry fa.Hine grey diorite forms a small hill between 
the river and the Canadian Pacific Railway which passes within a few 
hundred yards of the stream. 

From this lot the ri,·er enters the township of Lorne, and from Lorne. 

the last-mentioned locality a soft greyish-green glistening schist con- Green schist. 

tinues for a mile down the stream. The next rock met with is in the 
southern part of lot 11, con. VI of Lorne, and consists of what appears 
to be a fine grained, greenish-grey silicious felsite with spots and 
threads of g rass-green and pink colours. It does not exhibit any 
cleavage or bedding. A knob of tough spl intery grey cliorite occurn 
on the south encl of lot 12, con. VI. 

The riYer now passes into the township of Nairn. At a consider- Nairn. 

able fall on lot 1, con. V of this township, a dark, almost bla,ck, clay- Dark clay­

slate is largely exposed. It strikes S. 80° W.
1 

and clips southw;ird at slate. 

an angle of 45°. A small hard black dyke was observed cutting 
these slates at the foot of the portage, which is on the south-east side 
()f the river. 

A distinct moraine, composed of houldel's, cobble-stones and gravel, :Moraine. 

and causing a short steep rapid, crosses the river on lot 4, con. V of 
this township (Nairn). Jts general course is about at right angles to 
that of the glacial stria~, which a re distinct ly seen a short distance Strim: 

a.bove and below, bearing S. 60° "'r· On lot 5, co n. V, half a mile 
below the intersection of the moraine, the strim run under an ove1·-
hanging rock on the north-west side of the river, grooving both the Ice-grooved 

11 cl f A · · · · wall and roof wa an 1·00 . greenstone area, n s1ng in some pai·ts into compara- Greenstone · 

tively high bare hills, extends along the north-west side of the river area. 

from lot 6, con. V, to lot 11, con. III, a distance of three miles. The 
glacial groovings are very conspicuously displayed along the south-
eastern flank of the greenstone on lot 6, con. IV. On lot 8, con. III, 
t he greenstone is associated with hard green schist, the cleavage 
of which runs east and west. A grey hydro-mica schist, running south- Schists. 

west occurs where the Canadian Pacific Railway crosses the river in the 
centre of lot 11, con. II. In the south-west corner of Nairn the river 
makes a double or reversed curve like the letter S, in crossing a green-
stone area, one portion of which is soft and another hard. 

The Spnnish River now crosses the north-west corner of the town- Foster. 

s hip of Foster. In the south-west corner of lot 12, con. VI, it falls 
twenty-five to thirty feet over a strong band of light grey quartzite, Quartzite 

which dips due south at an angle of 70°. The -Vermilion River joins band. 

the Spanish on lot 12, con. Y, just below this fall, and as this brings 
3t 
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us to the edge of the sheet the latter river was not followed any fu rther 
and I proceeded to examine the Vermilion River. The late Mr. 
Alexander l\Iurray made a topogrnphical and geological survey of the . 
Spanish River from this point to Lake Huron, as well as to a point 
above the Great Bend, but he did not work along the Vermilion. 

o~AP1~a LAKE A~n RivER. 

1'opoyraphica1 and Ueolo.c;ical De11rription. 

Onaping Lake is a long, nm-row and straight sheet of water, running 
a,bout clue north tmd south (ast.) and having an elevation of 1,417 feet 
above the sea, as determined by ba,rometer. Its southern extremity 
lies east a few degrees south, twelve miles from Pogamasing station 
and north a few degrees east, thirteen miles from Cartier station. lt 
has a tot,al length of about twenty-six miles. In the lower six miles 
or up to the intersection of l'roudfoot's east-and-west line, its greatei:;t 
breadth is a mile and a half, but north of that, it seldom exceeds half 
a mile and most of it is not OYer a, quarter of a mile. It has two out­
leti;. The smaller one, called Onaping Creek, from its most south-west­
erly extremity, flows south-westward and falls into Spanish River, thir­
teen mile below Pogamasing station. The htrger is the Onaping 
River an4 it leaves the lake four mileR and a half east-north-east 
of the first outlet, at the foot of a bay on the east side. 

The general cour e of the Onaping River is south-south-east and it 
joins the Vermilion one mile above Larchwood on the Canadian Paci­
fic Railwa,y, or twenty-four miles in a straight line from its head. Jn 
the first four miles, the course is south-ea,st, then it is due south (ast.) 
to within four miles of it8 junction with the Vermilion, where it turns 
ea t by north to that stream. Besides numerous small brooks from 
both sides, it receives four good sized bninches from the east, the first 
at three miles from the outlet, then JUichaud's River at six miles, next 
a brook at one mile rtboYe the north townline of Levack and lastly 
Kinniwabik River, a qmwter of a mile north of the southern town-line 
of the same township. Tt is interrupted by numerous rapicl8 and 
falls all along, except in the last four miles. Onaping Lake is most 
easily reached by c<moe from the Canadian Pacific Railwa,y at Banner­
ma,n Lake, by ascending OnapiJ1g Creek and some small lakes parallel 
to it, the distance being nine miles. 

On the railway about a quarter of a mile west of Ba,nnerman Lake 
there is a, ·onfused mixture of schists and dioritic breccia which rnay 
be on a line of disturbance extending south-westward from the south­
ern extremity of Onaping Lake. A similar mixture is crossed on the 
Creek a mile and a half north-east of the railway, beyond which green 
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scltists extend to a short distance north of the northern town-line of 
Moncrieff. Gneiss is exposed along the route in places for the next Gneiss. 

three miles northward and then red hornblende-granite aml gneiss 
to Lower Onaping Lake. A spur of the latter rock runs north-
east across the lake just named, but Huronian rocks are found on Hur.onian 

either side of it and they extend to the foot of Onaping Lake. These outher. 

rocks here form ::m isolated basin measuring about four miles north-east 
and south-west by about three miles north-west and south-east. The 
principal varieties of rocks of this basin or outlier consist of slate-con- Slate-conglo­

glomerates with well rounded pebbles and boulders, 1110 tly of binary merate. 

granite, quartz, quartzite and schists and coarse arenaceous or grey- Other rocks. 

waclrn conglomerates, togethe1· with some pale pink quartzites and 
bluish and greenish-grey felsites, argillites and slates. On an islet 
one mile south-west of the rapid at the head of the lake there is a 
brecciated mixture of dark hard slate, cliorite and quartzite, while the Brecciated 

rest of the islet consists of red felspathic quartzite, half altered into a mixtme. 

fine grained binary granite. At various places around this lake, the 
matrix and finer parts of the greywacke-conglomerates appear to be 
undergoing alteration, or they show a tendency to pass into a granitoid Alteration 
rock. into granite. 

The basin of Ona ping Lake appears to owe its origin to denuding agen- Origin of 

cies which have acted on a north and south dyke or set of dykes of green- lake basrn. 

stone, cutting the hornblende-granite, which, with some gneissic patches, 
is the country rock on both sides. The largest of these patches occurs at 
the wide part of the lake studded with islands, about half way up. 
Portions of a large dyke, running north-north-eastward, form some of Large dyke. 

the points and islands along the east shore, near the south end, and 
parallel to it an unusually long uninterrupted view may be obtained 
up the lake. Northward of Proudfoot's Jine sections of dykes a1~d 

patches of greenstone adhering to the granite walls may be seen here 
and t here all along. In the centnil pa1·t of the lake a narrow bay, on Long iuuTow 

the west side, seven miles long, runs parallel to it, separated by a high bay. 

tongue of land one mile wide. Towa,rcls the north end two naerow 
lakes, parallel to the main one an<l four miles long, occupy a po:ition on 
the west side corresponding with this bay. Onaping Lake is surrounded Surrounding 

on all sides by hummocky granite hills, which are comparatively low country. 

except on the sides of the narrow bay above mentioned, where they are 
three or four hundred feet high. 

Gneis~ occurs on the shores of the bay out of which Onaping RiYer Geology of 

flows, but from the outlet for a mile and a-half we cross red hornblende- ~i'~tng 
granite, and this is followed by six miles of red and grey gneiss. Below 
this the rock is again red hornblende-granite to the second concession Hornblende 

of Levack. But about the middle of this concession, or a mile and granite. 
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<t-quarter above the mouth df the Kinniwabik RiYer, the north-west 
flank of <L range of hills from the north-east comes to the river, the 
rock of which is very distinctly bamled reddii;h-grey gneiss, which is 
much contorted <tnd shows nume1·ous small dislocations, but the genernl 
strike is S. 65° ·w. It i cut by ineguhir straggling dykes of green­
stone, full of angular fragments of the wall rock. A dyke only two 
feet and a-lmlf bl'oad of nearly black porphyry, with widely scattered 
white crystaJs and running S. 55° \V. , cuts both the gneis and the 
olde1· dykes. Some cotirsely crystalline veins of felspar which occu1· 
here hold hwge cl'ystals of magnetite. · 

The whole bre<idth of concession I of Lev;wk, on t he course of the 
river- upwards of a mile- is occupied by a transverse , ection of a great 
helt of rnther coarsely crystalline grey diabase, which we have traced 
from the north-east corner of this township, sout h-westward into Trill, 
a distance of about eighteen miles. This belt is widest where it is 
crossed by t he Onaping River, and grnchrnlly diminishes to a point at 
either extremity. To t he north-eastw<trd its course is marked by n 
.·traight V>tlley, down which the lower part of the Kinniw<ibik River 
fl ows, but between the Onaping and \Yindy Lake it is covered by a, 

gre<it accumulation of sand, gravel and boulder-earth, forming hills in 
th<it direction. \Yindy Lcike lies <ihout mid-way on its course and, 
from this cireumsta,nce, it might be called, for distinction, t he \:Vindy 
Lake belt. The south-eastern boundary of this belt tmd the southern 
town-line of Levack intersect the rive1· almost together, but <it an angle 
with etich other. Below this intersection the reel hornblende-granite 
continues to be met with along the river for two miles, or to the junc­
t ion of \Vindy Creek, below which the rivet· enters upon the belt of 
dark silicious volcanic breccici and its underlying quartzite conglomer­
<Lte. The falls of the Omiping River, close to the line of the Canadian 
Pacific Railway, are over this b1·eccil\. Between the foot of t he falls 
and the junction of the river with the Vermilion, there are ci few ex­
posures of a cmwse black slate, with large grnins of quartz, overlying 
the breccia. The gneiss and hornblende-granite, above de cribed, all 
along the Onaping River, are cut here a.ncl there by dykes of diaba e, 
most of which lrnve a northerly course. 

Trrn STRAIGHT LAKE Huno:-11A:-1 OUTLIER. 

This irreguhu basin of the upper rocb has a breadth of eicrht miles 
on the line of the Canadian Pacific Railway. 1t sends a spur westward 
a· far as Blue \Vater Lake, in the township of Craig, and a longer one 
south-westward to The Elbow of Spanish River. These have already 
been refened to in connection with t he description of this stream. \Ve 
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propose to call this basin the Straight La,ke outlier, a· its rock· and Xame. 

clepo its of economic minerals <tre already best known in connection 
with thi. lake and the railway station of the same name. 

The rocks within it consist principally of greywacke-schists, qua,rtzites, Rocks of the 

quartzite or greywacke-conglornerates, green schists, hard sandstones, outlier. 

greenstones and some dolomites. In addition to these, black shttes 
occul' upon the western side of the first hill west of the outlet of Geneva 
Lake, and also, to a small extent, close to the outlet itself.* 

The eastern lobe of the outlier surrounds Geneva Lake a,nd is almost Geneva Lake. 

i;eptwatecl from the rest of the basin. The Canadian Pacific Railmty 
passeR the outlet, of this lake which is three miles north of Cartier 
station. Corning from the south-east, on the line of the ra,ilway, dif-
ferent val'ieties of the common red hornblende-granite of the district a,re 
found to extend for two miles and a-quarte l' beyond Cartier, but here the 
granite becomes mixed with coarse breccia and conglomera,te. This is Coarse brec­

followecl by ash-grey greywacke, l 00 yards in width, and next by a bed CJa. 
of fifteen feet of grey to dove-coloured fine-grained dolomite, weather- Dolomite. 

ing dark b l'own. The dolomite stl'ikes N. 45° E. and the bedding is 
about vel'tical. It is followed to the 1101-thwm·d by coarse felsitic sand-
stone <me! sili ·ious greywacke-conglomerate or breccia. The pebbles Oonglo­

and frngments in the httter weather out conspicuously and consist of merate. 

other vti1·it>ties of greywacke, hornblende-grnnites like the prevailing 
V<trietie;; found in "itn in this region, black slate and black and white 
qmwtz. The st1·ike va1·ies from N. :30° to . 60° E. These rocks con-
tinue, without change, for half a mile up the track and at the encl of 
that distance they are found to enclose large masses or small al'eas of Enclosed 

the greywacke, p<wtinJly altel'ecl into finc-grnined granite oe syeniLe with masses. 

all the outward appeamnce of the more thorough ly crystalline varieties. 
The rock also includes considerable masses of the latter and areas or 
patches of boulders of it crowded together, with the interstices filled by Ptttches of 

crushed or broken fragments of the same rock. At the outlet of Geneva boulders. 

:Lake this syenite or grnnitic greywacke includes some black slate and 
a patch of impure dolomite thirty feet thick. A short distance north-
ward of the outlet the greywacke becomes more <irgillaceous and shows 
lines of bedding clipping eastward at an angle of ±5°, independent of 
the cle<wage. Greywacke-conglomerate forms the shores of t he outlet Conglomerate 

l f . . . on west shore 
arm anc o most of the western side of the lake, and it is also well seen of lake. 

<tlong the railway track in the same vicinity. 
The rocks of the eastern pm·t of Genev;1 Lake consist principally of 

light yellowish-grey quartzite containing a good deal of felspathic matter, Quartzite. 

but the islands in the mouth of the bl'ge bay on the south-east side 

*These are probably a continuation of a band of black slates near Bannerman 
Lake i>xamin cl by Dr. Selwyn in 1883. 



Syenite. 

Dolomite. 

40 F GEOLOGICAL SURVEY OF CAXADA. 

are fo1wecl of grey syenite, and an islet in the outlet <tt·m is composed of 
the same rock. A mile and a-half north-cast of the outlet there is an 
islet of thinly bedded light grey, dove-coloured and whiti:h dolomite. 
striking N. 35° E. and clipping to the westward side at an angle of 80°. 
The rock is compact and has a conchoidal fracture, but it is trnversecl 
by threads of quartz which prevent it from taking a good polish. The 
same dolo1uite band is exposed on the point just southward of the aboYe 
islet, but it could not be found on the nol'thern side of the lake towards 
which it strikes. 

At the north end of lot 1, con. I, Moncl'ieft~ on the tote road at a 
distance of two miles north-north-west of Cartier Rtn,tion, the reddish 
hornblende-granite of the surrounding country J;>ecomes mixed with 
green diorite, having a dull fracture, enclosing fragment!=; of grey 
granite and n,ll mingled confusedly togethel' forming a coarse breccia. 

Coarse brecci:i. On the west side of this is <t massive fine grained rock haYing the 

Altered 
greywacke. 
Magnetite. 

general appearance of syenite or granite, hut apparently resulting 
from the alteration of massive greywacke. 1t is cut by numerous thin 
veins of quartz and fine grnined magnetite, but the ore did not exceed 
. ix inches in thickness in any of the veins examined. A patch of 
brown-weathering dolomite, five or six feet in dimneter, was observed 
in this rock. The hornblencle-gninite extends northward nearly to the 
fomth conce sion of 1\Ioncrieff. 

Dyke. On lot 4, con. III, Moncrief±: there is a dyke seventy-fiye feet wide 
and running a little east of north, composed of greenish-grey coarsely 
crystalline diabase. The late :Thfr. Salter mentions trap-rock as occur­
ring on his meridian line at what is now the north-west corner of 
Moncrieff. This would appear to be in the run of the abo,-e dyke· 
The junction of t he Laurentian reel hornblende-granite, on the south, 

Greywacke. with the greywackc to the north occurs on the north encl of the lot 
just mentioned. The latter rock is grey and somewhat thinly bedded 
and strikes S. 75° IV. The tract between this and Bannerman Lake 

Lightip·eenish is occupied by massive quartzite, some of which is of a light grassy 
quartzite. green colour. At the west end of Bannerman Lake, a small belt of 

hornblende-schist in the quartzite shows the strike to he S. 70° '\Y. < 90. 

Elongated 
quartz peb· 
bles. 

The breccia or volcanic agglomerate on the rail way, a short distance 
north-we ·t of Bannerman Lake, has been referred to in describing 
the route to Onaping Lake. The ±85th mile-board stands on 
this rock. Half <t mile further north-west and continuing thence 
for half a mile on, or to the crossing of 01mping Creek by the 
railway, th~re is tt dark blue or nearly black close-grained rock, 
holding long thin lenticular pebbles of grey quartzite. The strike 
is S. 60° \'T· In this interval, at a short distance north-east of the 

Agglomerate. track, there is a ridge of coarse agglomernte. Quarter of <'t mile west 
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of Onaping Creek, g reywacke occurs, striking i::l . 65° W. Half a-mile 
further, in the same direction, a dyke of bluish-grey crystaJline diabase, Diaba. e dyke. 

about 100 feet wide, appears and it continues parallel with the railway 
track- about \V. N. \Y. - for <L qmirte1· of a mile. lt weathers 
brown m1cl decomposes at the joints and <mgles, leaving rounded 
or boulder-like masses. Thi1:; brings us to the 487th mile-board. 
A dyke, which nmy be <L continuation of the last, <tppea,rs half a 
mile further on, and again on the north side of Straight Lake at a 
short di tance east of the station of the same name. From the above 
mile-board to this station- <tbout two miles and a-quartet· the country 
rock consists of g rey slaty greyw;wke with snmll scales of li;,;-ht-coloured Slaty grey­

rnic<L on the cleavage planes, which clip about S. 20° \ \T. < 70°. wacke. 

Stniight Lake station is near the commencement of the hornblencle-
gmnite iwd gneiss which continue thence all the w;ty to the northern 

and we. tern borders of the 8heet. 

GEx trnAL REMARKS ox TJrn H,ocKs OF THE D1sTRIC"I'. 

l t, will be seen from the foregoing report <Lnd from Professor vVil- Volcanic 

1. l . . h I 11 . k f l S lb 1 · . nature of mms c escnpt10ns, t at tie :iuronmn roe · s o tie uc ury ( istnct, as Huronian 

elsewhere, are largely of a volcanic nature. :JLmy of them which are rocks. 

stratified and even distinctly sedimentary, may, nevertheless, have been 
primarily volcanic, but have become modified by the action of water. 
They haYe probably been YOlc<tnic ashes, clust, mud or other ejecta- Original Htate. 

menta m1cl nmy have been thrown directly into the sea, as there was 
probably little land, or possibly none at all, at that stage of the earth 's 
history. Even molten matter poured into the se<i might .easily break 
up to form some of these clcpositi;, or if i n sufficient mass it might 
remain nearly intact and finally cool in tlmt po~ition, afterwards be-
coming covered ancl incorpornted in the sedimentary strata. The chirk 
silicious breccia, which, with a thickness of se,·enil thousand feet, runs 
from the towmd1ip of Trill ne<trly to \Yahn<tpit'"" Lake, affords positive 
proof of volcanic action with explosive violence, on a large RC<tle. This Proof of vol-

1 
. came act1v1ty. 

rock may, iowever, be of Lowe1· Cambrian age. 
The greywackes which constitute the most abundant class of rocks of Greywacke 

tl H . . . tl . l " . . f . . cl b . 1 dcseribe<l. 1e uronmn ·enes in us c istnct consist o gramt1c e ns, more or ess 
comminutecl ; ancl, out of the sa,me materitds, by the modifying action of 

water, a considernble pl"Oportion of the other rocks of the series could 
have been and probably were formed. The commonest form of the 
greywacke is a grey or ash-coloured rock, which in hand pecimens 
rec em bles saHclstone, hut on the large scale it seldom shows very dis-
tinct bed-planes and is generally massive 01· has a tendency to 
coa1·se slaty cle;wage. It breaks more easily than quartzite and may 



I 
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be readily bruised 01· scratched, showing that a considerable proportion 
of its components al'e softer than quartz. But under this name we 
may include several varieties, ranging from rocks approaching quartzites 
through different modifications, like sa.ndstones, to otherR apprnaching 
;i.rgillites. At other t imes the rock i. more or less filled with pebbles 
or broken fragments, or both, constituting conglomerates and breccias. 
Occ<Lsiorndly the finer materials a.et as a mere filling between closely 
crowded pebbles, a.ngular fragments or boulders. vYith <tpparently 
similar composition and texture, the rock may be eithenoughly cleaved 
or slaty, or it may be 11morphous. Both variP.ties may contain pebbles 
or fra.grnents, or be tolerably free from them. The frngments, from 
the largest to the smallest size, usually consist of reel and grey aplite 
or bi1rn.1·y grnnite, and the matrix appears to be derived from the same 
rock, but in a more finely comminutecl state. Most of the commoner 
vm:ieties may be regarded as composed of this granite, reduced to a. 
wry finely fragment.al condition, but with a considerable proportion 
1·ema.ining as good sized grains and small and large fragments. 

\Vhen the greywacke becomes fine grained and slaty, with pebbles 
scattered through it, the rock may be ca.lled a sla.te-conglomerate, but 
the late Mr. Alexander Murray sometimes extended this term also to 
the more massive varieties containing pebbles and broken fragments, 
but without cle<wage. In a.dclition to granitic pebbles, the slate-con­
glomerates often contain others of reel and black jasper and white 
quartz. 

The gl'eywa.ckes appea1· to be susceptible of being ea ily restored to 
c1·ystallic granite again. In m11ny places the characters and conditions 
of the rock, as seen on the large scale, 11nd also when examined by the 
microscope. show that this metrn1.1orphism is going on. Under different 
physical conditions and vari<Ltions in the composition, felsite, granite 
and gneiss have been formed out of it. The quartzites and clay-slates 
alternate with each other, or are found geographically close together 
a.nd they appear to hiwe reRulted from the separntion ancl <Lrrangement 
of the constituents of greywacke by water, the ara.ins of quartz, with 
a, grea.ter or less mixture of those of felspar, being deposited by thenr 
Reives to form the quartzites and the finer r111d lighter mud being 
carried fu~ther on to form the slates. 

The quartzites of the Hurbnian sy ·tern may be regarded as the more 
silicious forms of the same rocks or t hose va.rieties which hase been 
rendered compa.ratively free from the felsitic or softer constituents of 
greywackes. It is worthy of remark that the quarzites which form 80 

large a proportion of the Huronian rocks <Llong the north shore of Lake 
Huron and thence in.land as far as the Great Bend of the Spanish 
River and the township of Broder in the north-eastern extem,ion of the 
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belt, diminish greatly in volume and pass into greywackes, and further 
on, into clay-slates, before reaching the eastern margin of the sheet. 
Tt would be noticed, however, from the descriptions in a, former part 
of this report, that in the country to the north wn,rcl of Lake vVahnapitre, 
the quartzites i1gn,in become largely developed. As a general rule the Again 

different subdivisions of the Huronian rocks in m1y region, do not developed. 

mttintain their thickness very far on the strike, but diminish more or 
less rapidly to a point, their places being at the same time filled by a 
corL"esponcling thickening of the members on either side. The quaL"tz-
ite clo not appea1· to fol'rn an exception to this condition, but owing to Promine1we 

h f tl I . h d cl cl . b tt tl t l . 't f th of quartz1tes. t e act mt t iey wit stan enu at1on e er ian ie mftJOl'l y o e 
rocks associated with them, they become more conspicuous in propor-
tion to their volume than the others, and their l'elative pl'oportions are 
therefot"e apt to be over-estimated. 

The clay-slates and quartzites <tre generally closely associated together, Olay-slates. 

and both al'e found in connection with the greywackes. This is the 
case in the country between the '\Vahnapitre and Sturgeon Ri veL"s, and 
the same thing was observed along :Montreal River a,nd between it and 
La,ke Temagami. These slates al'P generally drab or bluish-green, Ol' 
Ol'Ownish and purplish. They are sometimes disti)>ctly banded <tcross 
the cleavage-plans; and ;it the noL"thern outlet of Lake Tenm()'ami, 
where <t handsome gl'eenish variety occurs, they <1L"e stl'eaked with 
irl'egular and interrupted bhwk bars, which consist of hol'nblendic 
materi>LL This vm·iety was much prized by the ancient Indin,ns as an 
ornamental stone and a Yal'iety of al'ticles made from it have been 
found in mtmy places in the Provinces of Ontario and Quebec and in 
several of the Northern States. 

As already stated, the trappean rocks of the district consist of (1) Greenstones. 

extensive masses, together with nmn.y of smaller size, incorpornted 
with the othel' Huronian rocks and probably contemporaneous with 
them, a,n<l (2) dykes which cut through all the members of the series. 
The following are the three pl'incipal varieties of the first class. "\;\" ithin 
the area of the fi 1·st division shown on the sheet there are nearly fifty 
masses of highly crystalline diorite of a medium texture, mid a dark lfifty a:rea 

of dwnte. 
green or greyish-green colour, cha,rncterized by the presence of 
disseminated spots and crystals of pyrite or sometimes of pyrrhotite or 
chalcopyrite. These masses constitute the first variety and they are 
genernlly, but not always, considernbly elongated in the direction of Elongated. 

the strike of the adjoining rocks. They measure from less than a-
q uarter of a mile to about eleven miles in length. The strata among 
which they are included, being now highly inclined, these elongated The reason. 

ma ses may represent sections of what were OL"iginally overflow·s of the 
molten rock upon the then nearly horizontal surface, while those having 
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more compact outlines may have filled hollows or they imiy have been 
early intrusfre masses. 

These greenstone areas are not marked by any constant topographical 
characters by which they may be recognized. The surface of the 
country which they occupy does not differ from that of most other 
rocks, except in a few cases. These areas are diver ified by lakes and 
streams, much in the same manner as that of the fatter. This may be 
due to the fact that different parts of the same masses decompose 
differently under eroding agencies, some portions yielding readily, 
while others are hard and re isting. 

The second variety is a massive grey rock, generally more coarsely 
crystalline than the last, and alwnys appears to be a diabase or to con­
sist principa.lly of pyroxene and felspar. In this the above-mentioned 
sulphides are generally more sparingly disseminated than in the fir t 
class. Thern are two principal belts of this rock, both of them cutting 
the Laurentian and both having a general north-easterly and south­
westerly course. One of them runs from vVhitson Lake south-west­
ward into the township of Creighton. Tt has a breadth of about one 
mile and a-half in the middle and diminishes regularly towa,rcls each 
end. The ·other large belt of this variety has been tra,ced from the 
north-east portion of Levack south-westw<Lrd across Windy Lake, nearly 
to Hyman, a distance of a,bout eighteen mile . It is upwards of <L 
mile wide in the middle and runs to a point in either direction. This 
has already been referred to as the Windy Lake belt, in describing the 
geology of the Onaping River. A third belt, about five miles long, 
frorn the vicinity of Sagi-tchi-wai-a-ga-rnog Lake, runs south-westward 
into Morgan. 

The third variety is a more or less slaty greenish diorite, which in 
places becomes brecciated, the included fragments being of all sizes, from 
very large boulders down to small pebbles, and consisting principally of 
quartzites and granites or syenites. The diorite belt which borderR 
the south-eastern side of the tongue of granite and gneiss from Garson 
to Graham belongs to this class, as does ttlso the belt in the Vth and 
VIth concessions of Denison. 

There is also a very coarsely crystalline dark green a,mphibolite or· 
hornblende-rock, examples of which may be seen on lot 4, concession V, 
Blezard, just east of the Stobie mine ; along the north-west side of the 
same belt in the Vth concession of McKim; near the J\IcOonnell mine 
in the IVth concession of Snider, and again at the south-west bend of 
the Spanish River. 

A massive quartziferous hornblende-rock or· diorite is not uncommon 
in the Huronim1 series in other regions, hut in the Suclbu ry district we 
have what may be a form of this rock, modified by water-a, rock which 
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may be called a ·tratified quartz-cliorite. It is made up of rather thin 
beds, the lower part of each of which consists of a layer of quartz grains, 
the coarser being at the bottom and the finer higher up, while the upper 
part is a. mixture of hornblende and felspar debris. 

Reference has already been made to the apparent alteration of grey- Gn~iss and 

wacke into granite in the township of :Moncrieff and around Lower feJs,te. 

Lake Onaping and also as to the passage of another variety of grey-
wacke into gneiRs in the township of Hyman. Some of the gneiss on 
lots 10 <tnd 11 in concession III of Ga.r on bears a strong resemblance to 
the latter and it is possible that much of the gneiss of the long inliers 
of the contracted portion of the Huronian belt in the Sudbury di,;trict 
may have reRultecl from the metamorphism of greywacke. 

In the centre of the township of J\IcKim a belt of altered greywacke Altered 

runs fro111 the Copper Cliff mine and smelting works no1fth-e<Lstward to greywacke. 

the VIth concession. Profes ·or \Yilliams describes an average speci- ' 
men of this rock from lot G concession IV, about three-quarters of a mile 
no1-th of Sudbury, as <t pale grey compact felsite, and its components 
do not differ from tho e of UJutlterecl greywacke except that they lmve 
lost their elastic appea.rance. On the railway track, one mile north­
west of Sudbury, there is a more compact <tncl silicious rnriety of this 
rock, which, on tt fresh surface exposed in a cutting, shows bunches or llornblendic 

l f . h . d. t k l l 1 tt l . bunches. spots, eac 1 a ew mc es m iame er, mar ec )y ong sea erec imper- · 
feet crystals of black hornblende. At <t short distance off these bunche · 
have the appearance of foreign inclusions, but on closer examination 
they were found to be continuous with the rest of the rock. On lot +, 
concession VI of l\IcKim, about a mile south of the Stobie mine, where 
this belt of rock is pinching out, it. hows <t distinct gneissoicl structure, 
both macro copically and microscopic<tlly. In some places near the 
south-eastern margin of this area. of altered greywacke, there is a rather 
fine-grained, ash-coloured rock, which might be called 1111 alter cl vol­
canic mud, in some parts of which white gmins of anclesine are dissem-
inated. Dr. Selwyn has called this variety "l·ice-rock." Examples of "Rice-rock." 

it may be found neat· the Canadian Copper Company 's smelting furnace, 
on the hill north of Sudbury and <tgain on lot 5, concession III of J\IcKim. 
Tt also occurs at Lake Panache. 

GENERAL CIIARAC'l'KR OF TUE UURONIAN ROCKS OF 'l'IIE DISTRICT. 

The descriptions of the field geology of the district in the foregoing Classes of 

pages and those of Professor \\Tilliams of the micro~copical characters of rock". 

the rocks contained in Appendix I, show that the Huronian belt in 
this district is made up of igneous or crystalline masses, metamorphic 
rocks derived both from these a.nd from sedimentary strata, together with 
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unaltered or only slight ly cha rwed elastics, which haYe been generally 
sed imentary, but with some exceptions. 

Notwithstanding the sedi1uentary charncter of a considsrable pro­
portion of these rocks, even they ~tppear to have been nearly aJl derived 
directly from igneous or· volcanic products, by undergoing a greater or 
less modification by wate r. Since their consolid11tion they h<we been 
subj ected to met;1morphosing influences, and lmve been more or lesR 
altered according to the difterent loct1l conditions, such as their attitude, 
exposure to pressure, shearing &c., as well as their own inh rent sus­
ceptibility to change. They may, therefore, a a class, be ap1 ropriately 
termed pyrodastic. The primarily volc<mic, as well ac the derived 
rocks, have also undergone some degree of change, as; for example, in 
the case of the ,-olcanic glass-breccia 'ibove referred to, (whether 
Huronian or <1 little newer) where the pumice has been completely 
silicitied, and again in the case of some of the diorites, which were 
originally massive, but in which a textural change <tncl a schistt>se 
cleavage have been developed. A careful study of these rocks, both in 
the field and under the microscope, in connection with such points as 
the above, might throw much light on Yarious questions regarding the 
metamorphism of rncks in general. 

Ecoxomc M.1:-<ERALS. 

Nickel and _,_Fickel ancl Co]J]Jei-. - In the Sudbury district these metals are so 
copper. intimately associated as to make it necessary to describe them to­

gether. They occur as mixtures of chalcopyrite and nickeliferous 
pyrrhotite. In some instances the copper is in larger proportion than 
the nickel, but in perhap the majority of cases the percentage of 

Occm-rPnces nickel predominates. The I rincipal occurrences of these ores yet 
shown on map. known are indicated on the accompanying map, from which it will be 

seen that they are <ilways associated with the greenstones and 11lso 
that their commonest situation is at the contact of these with some 

Area of 
occurrence. 

Associated 
with the 
greenstones. 

other rock, especially granite or gneiss. These mixed ores have now 
been found over an area extending on the strike, from the \'h1llace 
mine, on Lake Huron, north-eastward to the northern shore of Lake 
Vi-ahnapitre and transversely from t he south-eastern bouncbry of the 
H uronian belt in this district north-westward to t he western part of 
the Straight Lake outlier, beyond the Spanish River. 

The ores are always found in intimate association with the green­
stones, and in addition to the economic occurrences, these rocks always 
hold specks, crystals and often c mall patches of both pyn·hotite and 
chalcopyrite disseminated more or less abundantly throughout their 
mass. The existence of nickel in the sulphides of these greenstones 
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w11.s first ascertained by Dr. T. S. Hunt in 1856. ]\fr. Alex:.tnder First rliH-

l\l · · · 1 1 · l l l S 1 ' cornry. 1 u !Tay, ass1 tan t provrnc1a geo og1st, in t 1at year exp orec a ter s 
meridian lin e, running northward from vVhiteiiRh Lake and in wha,t 
is now the township of \Yaters he found a "green nrn.gnetic trap," of 
which he says :* "Specimens of this trap have been given to Mr. 
Hun t for a nalysis and the resu lt of his in ve t igations shows that it 
confatins magnetic i ron ore and magnetic iron pyrites generally dissem­
inatNl t hrough the rock, t he former in very small grains; titaniferous 
iron was found associated with the magnetic 01·e, ancl a, Rmall quantity 
of nickel a.nd copper with the pyrites." 

1\Ir. Murray viRited the \Vallace mine in 1 .J.8 and collected samr les W allace Mint> 

of t he 01·e. Iu his report for that year (page 4-t) he says: " Wit h a in 
1848

· 

view of ascertaining t he qm1lity of tpe nickeliferous portion of t he ore, 
a specimen of it, as free as possible from the coppe r py1·ites, was Rub-
mittecl to analysi by 1\fr. Hunt, who found it to contain 8 · 26 per 

cent. of nickel with <L t rnce of cobalt ; but as nearly two-fifths of the 
specimen co nsisted of ea1-thy materials, which might readily be sepa1·-
a.tecl hy dres. ing, the quantity of nickel in t he pure ore which th is 
would represent would equ1Ll nearly 14 per cent." 

ln t he Sudbury district, py rrhotite is more generally diffu sed and Abunda.ncP of 

more 1Lbundant than in any other known region of C<trntda and the un- pyrrhotite. 

usual richness of this pyrrhotite in nickel, as compared with that of 
other parts of the Dominion, is somewhat remarkable. The latter cir-
cumstance may point to a common deep-seated origin of t he accom-
panying greenstones, whether t hey occur at the surface among the 
Huron ian or t he Laurentim1 rocks. 

Th~ causes which brought about the deposition of the ore-bod ies in 
their present positions and the mode of their fo1'll1ation a re not very 
manifest. 

1t has been a.lreacly stated that the larger ore-masses are found 
principally at the junction of the g reenstones with some other rock. 
But t here is also another circumstance which appears to influence the Determining 

occunence or localization of the ores, namely, t he crossing of t hese lines causes. 

of junction by lines of fracture or by the g reenstone dykes which cut 
all the rocks. Some of the greenstones along certain lines hold abun-
dance of a ngular fragments of other rocks, especially quartzites, and 
this brecciated condit ion appears to be favourable to the accumulation of 
the ore. This variety of the rock is found near the Dominion or 
Blezarcl, the Stobie, Copper Cliff, Crean and Vermilion mines. 

The la 1·ger ore-bodies a ll resemble each other in most respects. Form of ore 

Th · 1 l' b · t 1 1 t' 1 · d · bodies eir genera out me apr ears to e ctpproxnmt e y en icu ar, JU gmg · 
----------

*Report of Progress of the Geological Survey for 1853- 56, page 180. 
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"rom the surface indications, but none of them Im Ye yet been sufficiently 
worked to prove their form, in depth.· Their greate t superficial di­
n,meter is always parallel to the general strike of the enclosing rocks. 

B~ecciated In each case the ore-mass consists of a brecciated or ~Lgglomerated mix-
nnxture of ore t f th h · d I 1 · l · l and rock. ure o e pyrr ot1te an c ia copynte a ong wit l the country rock. 

~Iixed 
sulphides. 

F!GUT!E 1. 

This figure represents a specimen, natural size, of ore from the Copper-cliff Min . 
The shaded portion represents diorite. 

" white chalcopyrit . 
" hatclwd " pyrrhotite. 

The included frngments of the latter are both rounded and angular, and 
va,1·y in size from thnt of pebbles to large boulders, but the average is 
a few inches in diameter. Jmmense blocks or "horses" also occur in 
the midst of the ore, and at the Stobie mine some masses of the country 
rock run through the deposit in the form of thick walls or partitions, 
both trnnsven;e to and parnllel with the general strike. vVhere the 
stony inclusion8 are widely separated, large quantities of the mixed 
imlphides haYe accumulated between them, hut where the former are 
closely crowded together the amount of ore is conespondingly small. 
BeRi<les being frequently inti1m1tely mixed together in the form of grains, 
the two sulphides are also commonly i.ntern1inglecl as spots and patches 
of all sizes. \Yhen the pyrrhotite is the more 11.bundant ore, the patches 
of chalcopyrite may be s11.icl to be incorpora.ted i.n it a.ncl vice verna., but 
the. two interlock or ramify with each other so inti.ma.tely that it is 
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impossible lo separnte by mechanica,l means eYen the co;irser portions 
for rnetallurgiotl trPatment, to S<ty nothing of the finer mixture in 
the form of grains 

FlGUHE 2. 

'l'hi1; figm'l' represents a specimen, ~natural size, of ore from the iHurrity i\[ine. 
'l'hc shaded portion represents diorite. 

" white chalcopyrite. 
" hatched pyrrhotite. 

The chalcopyrite of the large1· patches is generally nearly pure, but 
the pyrrhotite is almost always mixed with a considerable percentage Tm purities in 

of stony matter in the form of lcwge and small grains. This may incli- the pyrrhotite 

cate that the former has been segregated out of the mixture by some 
secondary process subsequently to the general deposition of the mass. 
The chalcopyrite often shows a tendency to run in the form of branching 
strings or to partially surround the smaller stony inclusions. In 
one of these brecciated ore-deposits which occurs on lot 3, con. V of 
Levack, the spaces between the greenstone fragments are sometimes Granitoid 

fill0cl partly by pyrrhotite a,ncl partly by light-colon red crystalline grani- filling. 

toid vein-matter. This circumstance may be of interest in connection 
with questions as to the mode in which the spaces between the rocky 
fragments in ttll these deposits have been filled with ore. 

The general character of the deposits seems to indicate that they Origin of 

have originated primarily from a state of fusion. Their intimate the ore. 
4 
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.association with greenstones, which <tre of igneous origin, would show 
this, as well as the fact that these greenstones themsefres fuse at 

FlGURE 3. 

Thi" figure represents a specimen, ~natural size, of ore from tne Stobie Mine. 
The shaded portion represents diorite. 

" white " " chalcopyrite. 
" hatched " pyrrhotite. 

about the same temperature as the sulphides. But they may: haYe 
Leen subsequently more or less modified by other agencies. The oc­
currence of crystals of felspar, qua1·tz and apatite in some of the 
deposits, and of laminated iron pyrites in one place in the Copper Oliff 
miue indicate the action of aqueous solution. 

The greenstone wall-rocks of the deposits, as well as the included 
frngrnents of the same material, are generally much impregnated with 
these sulphides in the form of isolated globules or kernels, usually from 
the size of peas to that of hazel nuts, besides irregular strings and 
p<ttches. A fresh surface of the rock will in one case show the two 
sulphides in separate spots thickly intermingled, while another section 
may show the spots to consist entirely of the one or the other. The. ·e 
disseminated sulphides exist in all proportions relatively to the green­
stone matrix until they replace more than half the latter and con-

Continuation stitute a self-roasting ore. To the south-west of the Stobie mine in 
of ore-beari!1g the strike of the principal deposit there smaller ore-masses are founcl 
belt of Stobie ' 
mine. . for a distance of more than a mile, and these are connected with each 

other by a belt of somewhat sla.ty cliorite full of disseminated ore of 
this kind. These impregnations haYe not been found in the elastic 
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rocki:; adjoining the g1·eenstones at any of the deposits, while their 
abundance in the latter ro ks goes to show th;1t the large1· or more 
concentmtecl deposits have also had an igneous origin like the smaJler 
ones enclosed in the cliorite. 

At the Vermilion mine, on lot 6, con. IV, DeniRon, a, shaft called Copper. 

:r o. 1 Imel been sunk in diorite to a depth of about twenty feet on a 
p1·omising Yien of chalcopyrite. On exposure to the weather, the ore 
is 1·emarkable for becoming tarnished of a deep purplish blue colour Blue tarni h. 

lil~e that of hornite. The vein occu1·s in chorite, and is about fou1· feet 
wide, but without distinct walls or any veinstone except a mixture of 
the country-rock. The upper ten feet were decomposed to a loose 
gos8an, holding fragments of rock. The new mineral Sperrylite Sperrylite. 

(arsenide of platinum with 11 little tin) was found by washing this 
material, 1ind Mr. H. H . H eclley informed me that he had fou ncl l :2 
clwts. of gold to the ton in one assay of ore from this shaft. A few 
specks of gold were seen in iron-stained spots on the weathered surface Golcl. 

of the clioritc close to the shaft. At about fifty ynrds to the south-
ward of the shaft, massive beds of quartzite and g1·eywacke terminate 
nbruptly almost at right angles ag1iinst the cleavage of a clioritic schist 
holding h1rge and somewlmt t1ngular fragments of quartzite, along with 
many small ones, nll mingled together. A belt of diorite run s east 
aud west acros~ the township of Denison, in the Vth concession, and Across Deni ­

along its southern horcler, copper pyrites ha. been found on almost son. 

eve1·y lot, but as yet no openings ha,·e been made to test the extent of 
these deposit.. Two or three masses of a fine-grnined mixture of py- Pyrite ancl 

rite ancl blencle occur on lot 10, co11. VI of Creighton. They are ;;;iid blencle. 

to be large, but we ha l not an opportunity of examining them. 
The mines from which ore has been sent to nmrket or smelted in 

the district are the 8tobie, the Copper Cliff and the Evans belonging to 
the Canadian Copper Cowpany, the Blezard ;Lncl the Worthington be­
longing to the Dominion JHinernl Conpany, ancl the Murray mine 
helonrring to Messrs. H . H. ViYian & Co. In order to ascertain the 
aYernge percentage of nickel <t1 1d copper as determined by the treat- Percen tage of 

f 1 . . i. ] . J 1. l l metals rn the men t o arge quantities uy t rnse compames, app iec to t rn secre_tary ores. 

uf the Canadian Copper Company and the managers for the other two 
companies, all of whom have kindly furnished me with the desired in-
formation. On 18th March, 1891, Mr. H. P. ::Ucintosh, secretary of 
the Canacli11n Copper Company wrote: "The output of our rnmes for l\lines of tlw 

last year aYeragecl as follows:-
Copper. Nickel. 

Copper Cliff mine . ........ 6·2± per cent. 3·69 per cent. 
Evans n1ine .... ... . .. ..... ~·8.+ " :3·6:2 
i'.itobie mine ......... .... .. l ·99 
Average of all... . . . . . . . . . . 4-3 2 

.j.~ 

" 
" 

2·00 
3·'52 

" 
" 

Canadian 
Copper Com­
pany. 
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You will note that the <werage of the total output is more tlmn one­
third the total of the three mines ; this is a.ccounted for by estimating 
the a.verage according to the amount of ore uiined, which is the proper 
wa,y. \Ve have not clone sufficient work at the Vermilion to giYe you 
any 1·eliable data, but the ore taken out there, now on the dumps, assays 
about 16 per cent. copper and about 1 :-3 per cent. nickel." 

l\fr. George Attwood, M.E., manager fol' the Dominion l\Iinernl Com­
pany, under date of 18th ;\larch, 1891, wrote: "The 'Kies' or metallics of 
the Bleza.rcl mine average 4 per e;cnt. nickel which is accompcinied by 
about :2 per cent. copper. The above is the result of many hundreds 
of assays, also of the practical working on a lal'ge scale. The nickel 
ore at the \Vorthington varies very much, and we have had asimys froin 
:2 per cent. to 38 per cent. nickel. L<trgc shipments of clean ore ha,." 
gone about 9~ per cent. nickel and :3 per cent copper. " 'c haYe also 
shipped some cle<tn coppel' ore from the \V orthington mine assaying 18 
per cent. copper and :2~ per cent. nickel." 

l\Ir. F. R. \Y. Daw, ma,nager fur Messrs. II. H. Vivian & Co., writ­
ing un 20th March, 1891, said: "The average percentage of the 
ore smelted here (Murray mine) is as follows :-Nickel l ·5 per e;ent., 
copper 0·7 5 per cent. The matte or first met11l will a.verage 8-.'5 per 
cent. for nickel 11nd 4 per cent. for copper." 

The percentage of nickel in samples of the pyrrhotite ores from the 
numerous deposits of the district has genemlly been found to range 
from less tlmn :2 per cent. to nearly 5 per cent., while selected specirnens 
of the sulphides of nickel found at some of the mines have given from 
about :30 to 40 per cent. 

The Dominion Mineral Company has shipped in the spring of 1H9 L 
a small qm111tity of dressed ore from the vVorthington mine, containing 
in the neighbourhood of :30 per cent. nickel. 

From the description already giYen of the mixed nickel and copper 
ores of the i::luclbu1·y deposits, it would naturally be expected that the 
relative proportions of these n1etal.: would Ya1·y greatly. These 
va1fations ~tre illustrnted by the following tests: l\fr. F. L. Sperry, 
late chem ist to the Canadia,n Copper Company, in Nm-ember, 1888, 
made assays of nine different samples of the ores from the mines of 
this cornpany, and found them to show extremes of 1·12 per cent. and 
4·21 per cent. of nickel, the average being :2·38 per cent. 1111cl of +·Q:) 

per cent. and 9·98 per cent. of copper, the average of the lntter being 
6·44 per cent. ;\fr. G. C. Hoffnmnn, chemist to the Geological i::luney, 
had, in 1890, assayed four samples* of pyrrhotite from as many different 

* Coll~cted at the following localities: -
Naim, lot 2, con. III. Nickel, 1 . 95, with traces of cobalt. 
Lorne, lot 11, con. V. Nickel, 1. 95 with traces of cobalt. 
Drnry, lot 3, con. Ill. Nickel and cobalt, 2·01. 
~ eelon, lot 12, con. IU. Nickel, 3 .10. 
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deposits in the district, and found from 1 ·9.'5 per cent. to 3·10 per cent. 
of nickel, the av<"rnge being 2·:26 per cent. Since that time, by youl' 
direction, analyses of eight R<Lmples of these ores from seven clifterent 
locaJities lrnve bfen made in the laboratory of the Sunrey with t lw 
following results : 

They ;;how the pPrcentage of nickel contained in t he samples just as 
they were collected, or without the S<"paration of 11,ny portion of the 
gangue. 

l. Front 1-l. } lot G, concession TI, Denison. Pyrrhotite, disserninated 
Lh rough a quartzos<" gangue. Tt con t;iinecl ni ckel, l ·55 per cent. ; 
cobalt, none. 

:2. :From lot 7, con . TI, Levack. 
quartzose ga,nguf. rt contained 
per cent. 

Pyrrhotite disseminated through a 
nickel, with a trace of cobalt, 2<36 

:3. From lot 7, con. ] I, Levack (from a, different part of the same 
deposit as the last). A coarse-gmined pyrrhotite. Tt contained 
nickel, .J-· l 3 per cent. ; cobaJt, none. 

+. Frnm lot :), con. 1 V, LeYack. Pyrrhutite with <L liLtle copper 
pyrites in a gangue of clio1·ite. Jt conttiined nickel, with <L trace of 
cobalt, l ·9G per cent. 

5. Ros;; Location, :3 miles north of the centre of the north town-line 
of i\Iorga n. Pynhotite with a Rm all amount of coppe1· py1·ites. Jt 
contained nickel, 2·7.) per cent. ; cobalt, none. 

G. Locntion V.' 7, east side of \Vadclell'R Lake. Pyrrhotite with a 
little copper pyritfs in a gangne of diorile. Tt contained nickel, 2·00 
per cent. : cobalt, none. 

7. Boucher's mine on the north-east , icle of Lake \Yahnapit<B. An 
intimate association of copper pyrites in <L g<ingue of cliorite. Tt 
contained nickel, l ·5i per cent.; cobalt, none. 

/-\ . Vein on lot 10, con . VT, Ureigbton. An association of a dark 
g1·ey schistose rock and white quartz, ctirrying zinc-blende <md some 
pyrrhotite. Jt cont<Linecl neither nickel nor cobalt. 

The aho\'e results al'e not intended to apply to othe1· than the 
particular specirnf'ns examin ed. 

LPad rrnrl zinc.- Galena, and zinc-blende hn,ve be<"n found, but, as yet, Lead and zinc 
;ipparently, only in Rnmll quantities, at several places in the belt of 
hlack slate and volcanic breccia. One of these is on lot 4, con. V of 
Fairbank, near the outlet of Vermili,on Lake; another is on lot 8, con . 
TY of Dowling, near 01mping Falls, and a third occurs on the 
Pawatik or Rapid River, a,hout a mile and a-qmwter from Vermilion 
]~ i ver, whPre 1\-fr. Stobie i nforrnecl me he had found these ores in 
small qua,rtz veins cutting the breccia. A vein of blende and pyrite 
on lot l 0, con. VT of Creighton, has been already mentioned. 
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Galena has been found in small quantities with the pyrrhotite at the 
Copper Cliff [ine, and on lot 6, con. TII of Graham. It also occul'::; 
in small quartz veins in dioritic schist on lot 5, con. IV of Denison. 

G'old. - Fifteen samples collected in 1890 were submitted to Mr. 
Hoffmann for assay for gold and silver, and the followino- are his 
results :-

Locality. 

Simon Obonsoing's mine on lot 8, con. III of ~LoncriPff­
Quartz, honeycombed by the dissolving away of iron 
pyrites. . . . . . . . . . . . 

Vein of quartz, 50 feet wide, and running N. and S. on \V. 
side of Little Clear Lake, 2 miles \V. of dam at outlet 
of Lake Wahnapitre . . . . . . . .. . 

Vein 9 inches wide on East side of \Vaclrlell's Lake ....... . 
Vein No.1 on mining location W.R. HI, township-IO(S.E. 

of Lake \Vahnapitre). Property of Mr. Donald l\lc· 
L'1ren .... .... . .......................... ·1 

Vein No. 2 on same location...... . . . . . . . . ...... . 
Location ::\1. HI, at S. extremity of Lake~lattagamashing, 

a. short distance N. E. of Lake \Vahnapitrn. Property 
of Donald McLaren. . . . . . . . . . . 

:\fear line of C.P.Ry. 480:f miles West of Montreal . . . . ... . 
N. }!;, comer township of Plummer. Silicious veinstone 

containing grey eopper ore. From Mr . . Tames Stobie .. 
~Iicldle of large vein of bluish-grey quartz, Ophir min~, 

Lot 12, con. IIJ, Galbrnith. . .. 
Foot or North wall. \Vest end Ophir n1ine ...... . 
Hanging, or South w"ll, \Vest end Ophir mine .. . 
Near hanging wall, Ea ·tern opening Ophir mine .. . 
Lot 5, con. IV, Denison, No. 3 shaft. . .. .. . .......... . 
K .\ Ross location, 3 miles N. of middle of N. town\ine of1 

-~forgan (dt'composed pyrites) . ... 
Himpson's mine, lot 11, con. JI, Graham, 

Rtation on C. P. Ry . . . 
near \Vhitefish 

. . . . . I 
I 

Gold, 
per ton of 
2,000 lbs. 

Trace. 

None. 
Trace. 

0·117 oz. 
None. 

l 'Hi'i oz. 
Trace. 

do 

0·175 oz. 
Trace. 

do 
o· 583 oz. 
TracC'. 

Nmw. 

o· 350 oz. 

Silver, 
per ton of 
2,000 lb ... 

None. 

do 
do 

do 
do 

0·233 oz. 
None. 

do 

do 
do 

o· 175 oz. 
N'one. 
0·525 oz. 

~one. 

c\o 

Numerous veins of <tuartz, some of which 1L1·e of large size, have 
been discovered in the north-western part of Creighton and the eastern 
part of Fairbank. Their general course is N.N.E. Openings ha.Ye 
been made on some of these veins by Mr. J. H. Gordon ancl specimens 
sent for as, ay to Prof. Heys, of Toronto, a,nd others, who report the 
occurrence of gold in several instances.* 

11Iagnesian liml'stone. - Tbe purer deposits of dolomite which haYe 
been described as occu rring at Lake P<Lnache <L nd also t hose of GenenL 
L1Lke and near Cartier Station, as well as the ba,nd which crosses 
\Vahnapitre River at the I sland Portage, are <Lpparently suitable for 
burning into lime, and t hey may aJso be found useful in connection 
with metallurgical processes in the district. 

*Specimens of quartz from gash •veins in thes-;;- town•hips have \Jeen assayed \; 
~Ir. Hoffmann with the followinf results:-

Fairb>tnk, lot 2, con. lV. No gold or sih'er. 
Creighton, lot 11, con. V. N' o golcl or silver. (Two assays.) 
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APPENDIX I. 

:N"OTE8 O:N" THE MICROSCOPICAL CHARACTER OF IWCK8 
FRO:\l THE SUDBURY ~ITNING DISTRICT, CAXADA.* 

BY Pn01>. GEORGI,; H. \VrLLlA)rs, Ph.D. (of Johns Hopkins University). 
(Col1ectPd in 1880 00 by Dr. Robert Bell.) 

The suite of rocks from the 8udbu ry mining district entrusted to 
me for examination consists of forty-seven specimens, exclusive of two 
from Labrador and one from Hudson's Bay. 

These rocks consi t largely of distinct clastic8 derived from granitic 
or gneissic debris. \Vith them occur many undoubted eruptiYes, whose 
origin was contemporaneous 01· subsequent to the deposition of the 
elastics, and with which the origin of the ores nppea rs to be intinrntely 
connected. 

Both elastics <Lnd eruptives lmve been subjected to extensive meta­
morphism and recrystallization, which has frequently resulted in the 
partial 01· complete obliteration of the original structure. The write1· 
has frequently insisted \Ilull. U.S. Geol. Surv., No. 28, p. 9; Bull. Geol. 
Soc. Arn., Vol. J, p. 552 ; etc.) that a definite sequence of physical 
condition may produce from rocks of the most diverse origin, ultimate 
results that are indistinguishable. An eruptive granite and a sedi­
mentary arkose may, under like conditions, be so recrystallized and 
met;imorphosed as to produce gneisses which the microscope c<t1rnot 
sepmate and upon whose origin this instrument is able to throw 110 

certain light. 
As illustrations of progressiYe changes of this character in both 

elastic and eruptive 1·oclrn, this suite of spe ·imens from the 8udbu1-y 
region is particularly instructive. \Ve may find the typical arkose 
with its felspar just beginning to brenk down into ericite (N os. :U 
and 25) ; and we may trace this alteration to the development of a 
continuom; sericite matrix in which the quartz grains of the original 
rock are imhedded (No. 8, 9, 12, 13, 18, etc.). In similar rocks we 
may also see the new crystaJlimtion biotite, epiclote or chlorite. In 
this way gneisses nmy result which retain little or no tmce of elastic 
structure, and which might have originated from the cru8hing of 
<L grnnite ( os. 19, 2:3, 26, 27, 30). H ence it is not to be wondered at 
th;it the origin of CC'1-tain of the holocrystalline rocks must ctlway8 
remain in doubt. 

* _I. similar collection of rocks from the f>udbury region has been described hy 
Prof. 'r. G. Bonney \Quart . . Jour. Geol. 8oc., vol. 44, p. 32, l!'el.J., 1888), who reacheH 
about the same general conclmions in regard to them as the present writer. 
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l\lnny of the intrnsi 1·e rock:,; Htill l'etain, eYen when greatly weathel"ecl, 
the unmistakable signs of their true charncter and source. But these 
masses, like those of elastic ol'igin, are subject to nwtarno1·phism and 
recrystallirntion under <Lltel'ecl physical condit ions, which may in time 
obliterate entii-ely the minerals and strnct ures that <Ll'e such certa in 
guides as long as t hey ~mrYive . Such changes we may see in progress 
in the Copper Cliff rock (No. 5) while enough of the origi1ml clrn,ractel' 
remains lo definitely fix the natu 1·e of the mass. 111 Nos. 32 and ±0, 
however, t he mefaLmol'phism h aR pl'og l'essed Ro far t hat we are only 
wa rrnnted in as8igning the 1·ocks to the class of eruptiveH, aftei· having 
traced out the progress of their alterntions f<tep by ~tep. No. 43 
affords another ex<Lmple of such changes in prngresR in ernptive rocks, 
whern, howeve 1·, the natu1·e of t he nlt!:'r<Ltion is quiLe different from 
that seen in No. ;)_ 

Ap:irt from their alteratio1rn, some of the e l'upti ve rocks of this col­
ler-tion possesH an unusual intrinsic interest. Thi .- i:; noticeably the 
case with No. -J.6, qua,l'tz-hypersthene gaLbro; No .. 39, wtriolite; No. 
-J.:3, hornblendic pyroxenite; NoR. 3.) and 4-2, vitrophyl'e tuff; and No . 
.J.7 , micropegrnn.tite. 

Appended is <L classified list of the fifty specimens, followed by 
cl<>scriptio1rn of each one in l'egu la,r Rucce;;sion. 

T. - H.ocm; \\' uoH" CLA::>Trc ' 'l'RUCTU HE 1s PLAIXLY YrsrnLE. 

~ o. 1. Conglomerate. \Vest si<le of largest island in the w!:'st bay of 
v\'ahuapit<t> Lake. 

2-J.. Conglomerate S<tndstone 01· g reywacke. f-louth side of Bay 
Lake, Monti-ea,! Ri ver. 

20. Conglomerate .sandstone or greywacke. Fi ,-e miles N. E. of 
inlet of Echo L 1Lke, St. Mary's River. 

9. Coarse a.rkose with se ricite matrix. East side of ::\Iaple 
::\fountain , ~outh of Montl'eal Rivel'. 

8. Finer arko,·e with serieite matrix. Sturgeon RiYer, ne<tr 
junction of Obabika River. 

12. Arkose with little sericite Dl>ttrix. ~outh i:; ide of Littl e 
Hi ve r, Lake Temiseaming. 

18. Arkose with much sericite mat rix. Thirteen mil es up Upper 
\Ya hnapike River. 

22. Arkose with felspar in process of sericitization . l\Iontreal 
RiYer, four miles aboYe Tem<Lgami Branch. 

25. Arkose with fe lspnr in process of serieitization. N. E. side 
mountain, ne>tr \Yencl abin's HouRe, Lady Evelyn Ln.ke. 
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No. 1:3. Quartzite grit with sericite matrix. High Pond, east side of 
Maple Mountain. 

17. \\'h ite sandstone, with kaolinized fe]Hpar. Four miles N. E. 
of inlet of Ecbo Lake. 

:21-\ . Felspathic sandstone 01· quartzite. Uolcl Mine, south side of 
\\Tahnapitre Lake. 

Il. RocKs DIS'l'INCTLY 0LAsnc, BU'I' PAR'l'L\LLY RBCRY:>TALL1z1m. 

No. :36. 

.j. [. 

:~:3. 

l.J.. 

~t1·etched quartzite. Three 111iles up \Yesl Bmneh of tlw 
Spanish RiYer . 

Arkose with granite fmgments partially recrystallized. 
Quarter of a mile N. \Y. of Copper Oliff mine. 

ffandstone, pa.rtly rec1·ystalli zecl. The Hill, north side of 
Sudbury Village. 

G reywacke, with iron in felspa1" .J.5i5~ rnileH west of l\lon­
t 1·e;LI, on main line of Onnadian Pacific Railw1ty. 

11 T. - HwHL\" CR YSTALLINE H.ocKR, PllOBABLY D1m1Yrm F1w~1 0LAS'1·1cs. 

"Xo. 6. 

(. 

J .). 

16. 
19. 

n 

'Ji. 

:26. 
:m 

Felsite. 01madi11n Paeitie H.aihrny trnek, between Sudbu1·y 
and the l\Iurrny mine. 

Feh;ite. :300 yards east of the Copper Oliff mine. 
Felsite. North side of Copper Oliff mine. 
l<'elsite. Southern part of Lady EYelyn Lake. 
Ji'elsite. Foot of first portage below Habbit -LRke, between 

Litkes Temagami 1111d Temiscaming. 
Biotite epiclote gneiss conglom emte. Three-qua.rtcn; of <t mile 

N. \V. of Copper Oliff mine. 
Metamorphosed g i·eywacke conglomemle. :200 yards N. E. of 

Copper Oliff mine. 
Biotite gneiss. Railway tmck, one mile 80uth of Stobie mine. 
Hericite chlorite gneiRs. Rmelting fur1rnce, Copper Oliff mine· 

T\'. H.oCJ(l:i 11Tr11 xo IxDICATIONS OF 0LASTIC Omorn. 

'o. :2. Gmnite (with allanite7) "\Ym;t side of hirgest ishtncl rn west 
bay of Lake \VahnapitR>. (In contact with No. 1. ) 

:3. Granite. Same as last . 
.J.. Gnwite. Same as la. t. 

11. Oom·se granite. One mile south of 0 1·ow's Nest Rock, west 
side of Lake Temiscarning. "' 

:n. -Fine hornblende biotite grnnile. Ridge three-quarters of a 
mile west of Stobie mine. 
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No . .J.5. Crushed granite. Canadian Pacific Railw,iy line, half a mile 
S. E. of Murray mine. 

:34. G::i,rnet augite gneiss. 'IV est town-line of H yman, two ancl 
a,-half miles 1101-th of Spa,nish River. 

-l.J.. Gametiferous homblend e schist. Vermilion mine, one-third 
of a mile 8. \Y. of the hoarding house. 

V. - UXDOUBTEJ) ERUP'l'll' ES . 

No. .). U rnlitic ga,bbro. Khaft of Copper Cliff mine. 
10. Similar rock , much more altered. \Vall rock of shaft No. 2, 

V errnilion mine. 
10. Simila1· rock, Rtill rno1·e alte1·ed. \\'all rock of sha,ft No. :2, 

Vermilion Lnke. 
:l2, Fine-grained clio1·ite (cf. N; . . ).) Ridge west of i':ltobie mine, 
40. Hornblende schist 01· amphibolite. :Hurray mine. 
35 & 42. Vitrophyre t uft'. Lowest High Fall of the Onaping Ri1·e r . 
.J.6. Quartz-hypersthene gabb ro. Dyk e ctt Blezarcl mine. 
48. Olivine diabase. Great dyke at foot of fifth portage, i':lpanish 

J'liYel". 
.J.9. Diabase (ctlterecl). Country rock of the Bruce mines. 
:39. V1triolite. Ottawa I slet, Hud Ron Bay. 
;38. Diabase porphyrite. NachYak, Lctbraclo1'. 
-~:3 . Hornblende pyrnxenite (changing to talc). Nachrnk, Labrador. 
±7 . .Micropegrnat ite. Eagle Rock Lnke, Township of Levack. 

No. l. U1·eywach·p Uong{mnP rate. - \\'est side of the llwgest island in 
\Vest Bay, Lake \Vahnapita). \Veil rounded granular quartz-felspar 
pebbles, two inches in cliamete1" cracked and scaled, imbecldecl in <t fine 
compact black matrix. i':lection shows the pebbles to be made up of 
la rge felspar grains (mostly orthoclase) which are much broken and 
displaced. They further show indication of ha Ying been squeezed, in 
an unclulato ry extinction. These felspar grains are cemented by <t re­
crystallized mosaic of chaJceclonic quartz grains, which ntries consid­
erably in its fineness. It iR well known that, under intense dynamic 
action, the quartz of a rock may be completely recrystallized into a 
mosaic of interlocking, fresh looking gmin" while the felspar retains 
its original character and is only broken or opticktlly disturbed. ( cf. 
Rosenbusch, :i\Iass. Gest., :!ml Ed., p. -! l ; Lehmann, Altkrystallinische 
Schiefergesteine, p. 250.) 
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The microscope shows the tine-gniined nmtrix in which these pebbles 
a re enclosed, to be compoF>ed of very minute sericite scales, which have 
resulted from the decomposition of felspar sub 'tance, together with 
extremely small qmwtz grains. This clay-like matrix contains numer­
ous small angular fragments of quartz, orthoclase, ;ind plagioclase. 
The structu l'e of this rock is in every respect typically cla tic, and it 
may be designated as a greywacke-conglomernte. 

o. 2. Granite. Same locality as No. 1. Hock of medium grain tincl 
somewhat porphyl'itic, through the presence of hwger crystals of white 
Ol'thoclase. 

The ection shows ordi1mry grnnitic quartz with tluirl inclusions ;. 
orthoclase in large individuals, as well as in the tinel'-grained portion 
of the rock; plagioclase (oligoclase); and biotite, which is altered to 
chlorite, either wholly or in pm·t. This section >ilso contains a deep 
brown mineral, which is probably allanite. It is su rroundecl by a ri1n 
of epidote, as in the allanite-granites of Maryland. (cf. \V. H. Hobbs: 
Am. Jour. Science (3) xxxviii, p. 223; ;ind Tschenrnik's Min. and 
Petrog. 1\'Iitth. xi, p. 1, 1890). This rock shows the el"idence of dyn­
m11ic action to >l slight degree, but has not the faintest indication of 
elastic origin. 

No :3. (,'rrmitP. - Same locality as Nos. 1<Lncl2. This l'Ock is a granite 
like the last, except thtit it hris a tiner an<l rno1·e even grain, i.P., is 
without porphyritic crystals. 

The section Rhows under the micn>scope granitic lJU<Lrtz, orthochrne, 
phtgioclase, biotite, with a little magnetite mid py1·ite. The biotite is 
much less altered than in the preceding specimen, showing only occa­
Hional ch lori t ization in stl'eaks. There is no allanite or epiclote observ­
able in this section. 

No. "L Omnite.- 8arne locality as N os. l, 2 tincl ;). The specimen is 
much clarke1· and tiner-gmi.:ned than the lrist clei;cribecl rock, but the 
two varieties close ly resemble one another. 

The microscope shows granitic quartz, orthoclasc extensively kaolin­
ized, plagioclase, and biotite which is <ibout half tilterecl to chlorite. 
There is <ilso some magnetite and pyrite. 

Tbis section is trnYersecl by a 1rnrrow vein composed of quartz, ortho­
clase, plagioclase and ch lorite. Lt is worthy of note that all the felspar 
of this vein pre ents a striking contraRt to that of the rest of the rock 
in being quite clear and fresh. The phice of the biotite of the granite 
is, however, here wholly taken by chlorite. There is also in this vein 
an extremely fibrous mineral in matted tufts. It is closely related to 
the chlorite and may be chrysotile or asbestus. The grnin of this rock 
is tine; its structure is typically granitic. 
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No. 5. Umlitic Oobbro m· (,!abbro Dio1·ilf> - 'haft, Copper Cliff 
mine. Country-rock of the Copper Cliff copper-nickel pyrites. 

A medium-grained massive greens tone or tmp, containing both chal­
copyrite and pyrrhotite. This rock is undoubtedly of eruptive origin, 
and from its present mineralogical composition it might be c:illed a 
biotitic diorite. Both its hornblende m1d biotite 'ire, however, of 
secondary origin, and have been derived from some pre-existing consti­
tuent which was in all probability py1·oxene. 

The microscope shows that the light portions of this section are com­
posed of an interlacing net";ork of idiomorphic felspm· laths, whose 
fine striations show them to be plagioclase. The union of these felspar 
cryst11ls to c0nsidernble irregular areas free from bisilicate p1·events 
their producing a typical diabase or ophitic structure in the rock. 
The place of this felspar toward the more acid end of the plagioclase 
series is indicated by its local alterntion tc kaolin, rather than to cnl­
cite. Most of the felspar is penetrated by minute hornblende needleH, 
and it is also often sprinkled with magnetite. .Associated with the 
felspar are apatite needles, and <t rebitively small an10unt of quartz 
which fills up the interstices between the felspar laths. 

The ferro-magnesian constituents of this rock (hornblellde and bio­
tite) are, like the felsp;tr, grouped into aggregates which occupy 
irregular a.reas. The ho1·nblende is dark green and strongly pleochroic. 
It occurs in clusters of small needles and gmins which by their armuge­
ment and sfructure beai· eYery eYiclence of being secondary after 
pyroxene. The hornblende of the outside of these dusters is more com­
p<tct and more darkly ·olored than that in their centi-e ; nnd, while the 
remains of a pyroxene core could not in any case be definitely substan­
tiated, the resemblnnce of this to other hornblende is too close to he 
mistaken. (cf. G. H. \Yillim11s: Gabbros and Associated Hornblende 
Rod:: of Baltimore, Mel., Bull. U.S.G.S., :ro. 28, Pl. I, li'ig. 2, Pl. IT, 
Fig. L Max Schuster: :r eues J·ahrhuch for l\Iin., etc., Beil. Band 
v, p. 565.) 

The biotite, which is less in ;imount than the hornblende, is of :1 

copper red color and strongly pleochroic. It also bears strong indica­
tions of secondary origin. Both the hornblende ;md the biotite, but 
especia.lly the latter, surround the ore (pyrite) in a way to suggest that 
the metamorphism to which they owe their origin, was in some way 
geneticnlly connected with the deposit of the copper a.nd nickel. 

There can be little doubt that this rock was once an intrusive gah­
bro or diabase, which, owing to some suh, equent met<tmorphism, has 
had its pyroxenic components changed to secondary hornblende or 
urnlite. During the chemim~l ancl molecular changes which brought 
about the alteration, the felspar was tilled with minute hornblende 
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needles, biotite was produced, ;mcl perhaps t he l:Opper and nickelifer­
ouR iron sulphides took their preRent form and position. 

~o. 6. J1 fic rogmnitic Roe!.· (possibly a recrystallized elastic arkose 
or greywacke).- One mile north-west of Sudbury. Appe:irs to the un­
aided eye as a, pnle grey felsitic nrnsR, without prominent grni1rn or 
porphy ritic c1·ystaJs. 

The microscope shows the slide to be composed of an even ly grnn­
u Jar mosaic of quartz and felspar ( orthoelase ), interspe1·sed with an 
;1hu ndance of lJiotit and consicl rable muscovite. Highly refractive 
epiclote granules also occur and the biotite is rarely altered to chlorite. 
Trnces of pyrite nre ;tlso present. 

The rock is not typically grnnitic, and yet it be11rs no certain eYicl­
ence of elastic origin. The quartz and felspar grnins interlock, and 
the biotite has evidently originated i 11 ~itu. No outlines of originally 
elastic grains can be detected, though it ii:; not impossible tlmt thi& 
spe ·irnen m11y represent ;1 metamorphosed and recrystallized elastic 
t;ornposed of graniti c minernls. 

No. 7. 11/icro,q}'({nitic Rork. :~OO yards east of Copper Cliff mine. A 
pinki><h grey felsitic rock, much like the lai:;t desc1·ibed. 

The microscope shows the structure of this rock to be much like 
tlrnt of the last described. Its com1 osition is also similar, except tha,t 
biotite is ab ·ent. ~foscovite also is I resent in much snmllel' amount. 
The ferro-magneHian HilicateR <tre ,-ery sp<1rnely distributed, and are 
mostly chlori te, with perhaps a trace of green hornblende. Epiclote iH 
p1·esent as in No. 6. The rock is mostly an e\'en mosaic of qua.rtz and 
felspa,r grnins ( ort hoclase anrl microcli ne ), the latter rni neral being 
much more ahu nd<1nt t hat in No. 6. It iR often stained with iron 
liydl'Oxide which giYes t he pinkish t inge to t he rock. The microscop­
ic1tl eYidence of t he ge neRi8 of this specimen is about the smne as th;1t 
obtained for the preceding ( Jo. 6). The two succeeding specimens 
(~ <Lnd 9), although to the mrnicled eye apparently quite like t he last 
two, ttl'e shown by t he microscope to possess a typically elastic 8truc­
tu re, which pl<wes their fragmental origin beyond all doubt. 

No. 8. Arko~e Srmrhtone or (!1"ey1rncke. 8turgeon River near junc­
tion of the Ob,1bika. P<1le g reenish-grey fine grained rock of felsitic 
<tppearance. 

The micrnscope <Lt once disclosed the pronounced fragmental char­
acter of this rock , which is not so appa1·ent to the unaided eye . 
.Anguhtr or slightly rounded grains of less tb:m ;1 millimetre average 
diameter, are imbedcl ed in <1 tin felt-like matrix consisting principally 
of sericite (hydromica or kaolin). The angula l' grains a re of t he gran­
itic minernls, quartz, orthoclase, microeline nnd oligoclase, with rarely 
<L grnnule of reclcli>d1 zircon. One fragm ent of well marked rnicropeg-
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matite (granophyre) was also observed. The grains Y>wy much in size 
and shape. Many of them are brnken and their pieces only slightly 
di8located. There is no mica in this rock, but there is <L little chlorite, 
filling the nanower interstices between the grain8. 

The ground mass or cement of this 1·ock i.s propo1·tionately small 
in quantity. It is lL confused mass of minute sericite scales, being 
t he argillaceous product of decomposing felspar substance. 

No. 9. Coarser reddish Ai·kose.- Ea,st side of l\Iap~e Mountain , 
sout h of J\II:ontreal River. This specimen, upon a supedicial examin­
ation, does not look unlike a rather fine-grained granite. It is, how­
ever, a chtstic a rkose sandstone like the last, but of somwhat coa,rser 
grain. The grains a re mostly a ngular, a nd often much fractu reel. 
They consist of qmtrtz, orthoclase <tncl plagioclase. Neither mica n01· 
cblo1·ite occur in this section, excep t ;\s a component of the sericite 
ground-mass or cement, which is here relatively more abundant than 
in the last-described specimen. Stains of ferric hydroxide are abund­
an t and impart the reddish color to the rock. 

No. 10. U1 ·er1tly rtlte1·ecl CJrel'1wtonl' ( (/abbro? ) - :::lhaft 2, Vermilion 
mine, Denison. The country-rock of the auriferous quartz vein. 

A fine grained, evenly granu lar, greenish grey rock, with n, some­
what silvery lustre. 

The microscope shows this to be an extremely cha nged basic 
eruptive, prolably originally a gabbro or a chabase. It appear8 to be 
a rock much like No. 5, but in a much more arlvanced stage of altera­
tion. There is now no trace of its origiirnl &'tructure nor of its 
original pyroxene. It is a confused aggregate of brown biotite, in 
rather sharp crystals, somewhat clmnged to chlorite, green hornblende 
fibres, epicl ote, quartz, calcite and sericite. The hornblende has, in a ll 
probability, resulted from the uralitization of pyroxene. The felspar 
of t he original rock has also completely disappeared, and is now re­
placed by the micaceous mineral (se ricite) l'.Lnd calcite. The quartz is 
all secondary, a.s is also the epidote and a little chlorite. In this 
confu ed mass are still numerous needles of ttpatitc, which have sur­
vived all the <\Iterations. Small grains of ilmenite, surrounded by 
leucoxene rims, are also present. 

R ocks quite like this have been studied in many regions, where they 
can be traced with certainty into basic eruptives of normal charncte1-, 
a nd it is not impossible t hat specimens might be collected at this 
locality which would establish posit ively both the original form a nd the 
course of alteration of the present specimen. 

No. 11. Coarse-,qrainecl Urnnite. - Lake Temiscarning, weRt Ride, 
()ne mile south of Crow's Nest Rock. 
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Macroscopically a coarse aggregnte of grey quartz, reddish felspa1· 
and a pale yellowish <tltern,tion product. 

The microRcopr shows a typic<tlly granitic structure, with orthoclase 
and rnicrocline itnd a little stri<tted plagioclase, nncl quartz. The l'Ock is 
considerably ;i,lterecl, the felspn,r being opaque from this cause. The 
micaceous constituent, once pl'esent, has wholly clisappem·ed, and is 
now l'eplacerl by a ixile greenish-yellow sericite, contai ning iron in 
the form of DHtgnetite. It also contains 1-mrne sharp yellow needles 
(prob<tbly rutile). There lurn >tlso heen considerable potash mic;i (mus­
covite) developed >Lt the expense of the Ol'thoclase. There m·e further 
pre ent in this granite as accessory constituents : zircon, in sharply 
defined reddish crystals ; sphene, greatly <tlteJ"ed : and a ;;mall arnou nt 
of apatite. 

No. 12. A1·kosP SandstonP or (/,·ey1rnrk1' . - Routh side Little Rfrer, 
Lake Temiscaming. 

A dark grey, e,·en >Lncl fine gmined rock. 
The microscope shows this to be compo.-ed of more 01· less rounded 

grnins of granitic minerals qu<wtz, orthodase, microcline and oligo­
clai;e - cemented by propol'tionately litt le sel'icite and chloritic 
mate1·ial. The grnins are all of the same average diameter, and plainly 
show by their chamcter their derivation from granite while they appear 
to have f<ufferecl but little abrasion by running water. The d1irk color 
of this rnc:k is brgely due to the great amount of chlorite in its cement. 
~ o. l :~. (,Juw ·tz ifl' ()rit. - High Pond, ~fa pie :Jlountain, west of Lady 

Evelyn Lake a ncl south of JYlontre<ll ]liver. 
This iH a p>tle yellow rock, resernhling a quartzite, but with distinct 

<tnd more or Jes\' rounded, pebbles which in >tppem·ance closely resemble 
thefr nmtrix. Sericite is also abund1Lnt.ly visible to the unaided eye. 

The mi;;croscope shows this rock to be composed of angular or but 
slightly l'Ouncled grains of granitic quartz, full of fluid inclusions, which 
am imbedclecl in a ground-mass of f<ericite <tnd finer qmirtz fragments. 
Thei:;e quartz grnins or fragments differ greatly in size, but are under n 
millimeter in diameter. Felspa1· substance is now rare. It, however, 
was once pl'esent, but under t he influence of dynamic a,ction, it seem8 
to lmve pa ·secl into sericite or muscovite. ln a, matrix of this clmracter, 
medium sized pebbles are imbeclcled. These differ from the matrix 
principally in having a more sili cious ground-mass, i.e., they are freer 
from the Rcricite. They <ire, however, ccmtecl by a membrane of sericite, 
as is apt to be the case with squeezed conglomerates or grits. The rock 
shows distinct evidences of the action of prcs ure, and the development 
of its mica is probably due to this agency. A large fragment of the 
reddish 2frcon, like that in slides 8 and 11, was a lso obsen·ed in t hi s 
section. 
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:No. Lt firey1rnckP. .J.55~ miles west 0f Montreal, m the main line 
of the C11naclian Pacific Ritilway. 

A dttrk-bluish gre_y rock in which minute quartz fragments iwd 
grains iire very apparent to the unaided eye. 

Under the microscope numerous angular or somewhat rnunded grains 
of granitic qmtrtz of va,rious sizes 11ppear, imbedded in a finer aggregate 
of felspar, quartz, chlorite and micit. The dark color of thr rock is 
due to minute dust-like inclusions of 1111 opaque substance which crowd 
the felspar grains. They ;;eem genernlly to be developed along cle1iv11ge 
cracks a.nd appear to be of seconcla.ry origin, as they sometimes cover 
the whole felspar grain so as to make it almost opaque, and at other 
times are developed only in certain parts of the gra,in. The felspar 
:mbstance is furthermore so111ewh11t cha.nged to rnic11 and considerable 
chlorite is also developed. Reddish zicron and a little brown tourmaline 
;ire also found in this ruck. The black opaque ubstance of this rock 
is not carbon, as it cannot be burned away by heating. It i;; some 
oxide of iron not easily dissolved by hydrochloric acid as is magnetite. 
By heating it is reddened, 1rncl rnay be ilnienite. Hee Figure+. 

FrGUHE 4. 

0 

Hection of specimPn H, from the main line of the Can!tdian Pacific Raihrny, 435~ 
111iles west of :Montreal. Greywackt', showing gr::i,ins of quartz ernbeddecl in 
a finer aggregate of felspar, quartz, chlorite and mic1t. 

Ko. 15. Felsite or .11/icro,qrani/P.-North side of Copper Clift' mine. 
A li.,ht colorecl evenly gnmular rock containing Yery occasio1rnl 
black . ·pots. 
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Unde1· the microscope this is an aggrega,te of interlocking quai~tz and 
felspar grains with almost no trace of a ferro-magnesian constituent. 
Only minute needles and flakes of green hornblende are very sparsely 
disseruinated, and these may make up the black spots visible in the 
hand specimen, though none of these were intersected by the thin 
section. The felspar is mostly orthoclase, with a little microcline and 
oligoclase. It is slightly kaolinized. Minute crystals of zircon are 
also rarely visible. There is nothing in the structure of this rock to 
indic<ite its elastic origin, although it is not impo sible that it may be 
a recrystallized arkose. The constituents, especially the quartz, in­
dicate by their undulatory extinction the action of pressure. (This 
rnck may be compared with N os. 2, 3 and 4.) 

o. 16. ]ficrogranite or Pelsite.- 8outh part of Lady Evelyn Lake. 
A fine compact pale grey rock, dotted with minute green specks. 

The microl>cope shows this specimen to be an extremely even aggre­
grate of quartz and felspar grains, containing disseminated areas of 
chlorite. The separate grains <tre noticeable for having almost exactly 
the same shape and ;:ize throughout the rock ; still they form an inter­
locking mosaic ancl appear to have originated in sitii. The felspar is 
mostly orthoclase, and the structure is typically that of a microgranite. 
No porphyritic crystals whatever are discernable. The ferro-magnesian 
silicate is wholly replaced by chlorite. It is not impossible that this 
rock mr1y have been derived from the consolidation and recrystalliza­
tion of a,n arkose. Its strncture is not conclusive on this point. 

No. 17. White Sandsto11P. - Log rollway, four mile north-east of 
inlet of Echo Lake. 

This rnck looks like a, white and slightly felspathic quartzite, but its 
elastic charncter is app<trent upon closer examination, even without 
the aid of the microscope. 

The section of this specimen appears under the microscope to be a 
mass of variously shaped, but mostly rounded quartz grains. There is 
but very little true cement, but the quartz grains have undergone 
enlargement by the deposition of interstitial silica so that they fre­
quently interlock by i1Tegular sutures. This silica is optically con­
tinuous with the qmLrtz grain which it surrounds, as described by 
Irving and Van Hise. (U. S. G. S., Bull. No. 8.) There is also some 
felspathic substance present in this rock which is considerably kaolin_ 
ized. Rutile in deep yellow grains and crystals is also quite abundant, 
while the quartz encloses occasional zircon crystals. 

No. 18. Pine-gmined Arkose or G1·pywacke.-East side of Upper 
\Vahnapitre River, 13 miles north of mouth. 

Compact, greenish-grey vitreous-looking rock, resembling a felsite. 
5 
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The microscope shows small angular fragments of quartz with a little 
kaolinized felspar, distributed through an abundant sericite matrix. 
This has mostly resulted from the alteration of felspar substance, al­
though it is mixed with some smaller quartz grains. The cla'stic origin 
-0f this rock is beyond a doubt. 

No. 19. ~lficrogranite or Ji'elsite. - Foot of first portage below Rabbit 
Lake (between Lake Ternagami and the foot of Lake Temiscaming.) 

Compact brown felsitic rock. 
The microscope shows this specimen to be comparable with No. 16 

from Lady Evelyn Lttke. It is an even grained mosaic of quartz and 
felspar ; the latter mineral (on account of the thickness of the section) 
being reddish and nearly opaque. The place of the ferro-magnesian 
constituent is now occupied by chlorite. Crystals of magnetite, which 
are sometimes accompanied by yellow rutile needles, occur near the 
chlorite. The shape of the grains in this specimen suggests, even more 
strongly than in the case of No. 16, a possible cla tic origin. 

No. 20. Coarse conglomr>ratic Sandstone 01· Greywacke.- Five miles 
north-east of inlet of Echo Lake. 

V ariagated rock of uneven coarse grain, containing good sized pebbles 
of white quartz. 

The thin section of this specimen. shows both rounded and angular 
quartz grains of very variable size imbedded in a moderately abundant 
sericitic matrix. Its appearance is closely like that of slide No. 9 from 
Maple Mountain.. The quartz grains and pebbles exhibit the influence 
of pre sure, many of them having an unclulatory extinction and not 
infrequently being broken and displaced in the matrix. 

No. 21. Conglomerate (or Agglonerate ? ).- Outlet of Lake Maski­
nongewagaming. 

Large rounded pebbles of a granular mottled rock in a black com­

pact matrix. 
The microscopic section of this specimen shows both kinds of rock and 

the contact-line between them. Thepebblesareextremelyaltered, rather 
coarse grained diabase (dolerite). The structure of this rock is still 
sufficiently preserved to make its nature and origin certain, although 
its original mineral constituents are now entirely altered. Its lath­
shaped felspar crystals have decomposed to a semi-opaque grey saus­
suritic mass, while its augite is now replaced by cblorite of a pale green 
color. Even its ilmenite has wholly disappeared, as such, but it has 
left an unmistakable record behind in the characteristic skeleton forms 
produced by the rhonbohedral parting, and now composed of dark grey 
leucoxene which has resulted from its alteration. Pyrite is also present 
in this altered diabase. The matrix of this rock i unmistakably elastic 
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in its charncter. Small angular and slightly l'Ounded quartz grains 
with some felspar, are enclosed in a chloritic base, containing brightly 
polarizing sericite or kaolin. 

No. 2 2. A 1·kosP Sandstonl'.-Montreal River, foul'lniles aboYe Ternaga­
rni Brn,nch. 

Areddish grey granular rock of medium even grain. 
Th e microscope shows this to be an even grained mixture of some­

what rounded quartz grains with an equal amount of felspar ( orthoclase, 
microcline and oligoclase). The mineral and their proportions are 
those of a grnnite, and yet the appearance of the grains and their re­
lations to one another at once disclose the elastic character of the rock. 
The felspar, except a few of the largest gra.ins, is quite changed to 
kaolin or sericite, although its external characters are still plainly dis­
cernable. This renders this specimen of peculiar interest in showing 
the origin of rocks like Nos. 9 and 20, whose ericitic matrix has, in 
all probability, passed through a, similar stage in its development out of 
the felspar substance. 

No. 23. Biotile-Ppidote Unei8s (or Oneiss-conglomemte).-Three quar­
te1·s of a mile north-west of Copper Cliff mine. 

This s1mdl specimen consists of two distinct portions : a dark, fin e 
grained, micaceous rock, and a light felspathic one. The true relations 
of these two portions cannot be made out from the material at hand. 
The latter rock may be a nest or "eye" secretion such a.s are frequent 
in the gneissic rocks ; or it may be a pebble. The extreme sha.rpness 
of the contact between the two portions points rather to the latter 
hypothesis. 

As seen under the microscope, both portions of this specimen are 
gneisses. The cfarkcr portion, of which there is but very little in this 
section, is a fine grained aggregate, consisting mo;;;tly of biotite and 
epidote (or zoisite) with both felspn,r and quartz. The mica and epidote 
have certainly crystallized in sitn, but they surround small transparent 
areas of qtrnrtz or fel spar which look as though they might represent 
former fragments. 

The lighter portion of the specimen is n fel pathic gneiss, of uneven 
grain. It contains comparatively small amounts of the same biotite 
and epidote occurring in the darker portion, which have here also crys­
tcillized in their present position. No part of this rock now shows an 
undoubted elastic st ructure. If it was ever a, sedimentary deposit, it 
has undergone very extensive recrystallization since its consolidation. 

No. 24. Banded coarse and fine conglomeratic Sandstone 01· r:rey-
1rnckP.-Sou th-west side of Bay Lake, Montreal River. 
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A po1·tion of this specimen is quite like No. 20, but this alternaLe8 
with much finer grained layers, which alone are represented in the 
thin section. 

The section shows an aggregate of angular and subangular quartz 
grains with some felspar. Between these grains much chlorite has been 
developed, which, together with the magnetite preseut, gives the dark 
color to this layer. 

No. 2!5. Arkose Sandstonf'.- orth-east side ot mountain, near 
\Yenda.bin's house, Lady Evelyn Lake. 

A reddish white rock of medium grain, which closely resembles a 
granite in macroscopic appearance. 

Under the microscope Lhe elastic nature of this rock is at nnce 
apparent, especially when it is viewed with a low power between 
crossed Nicol prisms. The grain va1·ies considenibly in its coarseness 
in different parts of the section. Quartz, orthoclase and plagioclase 
fragments are thickly crowded and connected by comparntively little 
sericitic matrix. This can, however, be seen to be forming at the 
expense of the felspar substance. Them has been some enlargement 
of the grains by subsequent growth, so that, in spite f their elastic 
character, they often interlock with irregular sutures. 

No. 26. Dark .fine-grained .Biotite (JnPiss. (Extremely metamor­
phosed clastic).-Raihmy track, 1 mile south of the Stobie mine. 

A dark-colored compact rock, which gives in the hand specimPn 
but little clue to its true chm·acter. 

U nclel' the microscope this rock appears as a fine-grained mixture of 
biotite and quartz, to which a small proportion of felspar is added. 
The mica has evidently crystallized in sitii, and exhibits a decided 
parallelism in the position of its flakes. This produces a somewhat 
indistinct gneissic structut"e, which is hardly observable at all in the 
hand specimen. Moreover, the mica is not evenly distributed through 
the rock, hut is concentrated in bandi:; which surround oval or lenticular 
areas. These are always elongated in the direction of gneissic 
structure and are composed of quartz, with occaRionally a little felspar. 
The material which composes these elongated areas differs extremely 
in the coarseness of its grain, and appears to have been entirely 
recrysLallized, although the form and distribution of the areas strongly 
suggest their being former pebblei:;. The only other constituent 
observed in this specimen consists of minute highly refractive granules 
surrounding grains of iron ore. They are the variety of sphene known 
as leucoxene. 

My interpretation of this rock is that it was once a elastic grey­
wacke, like many of the others represented in this collection, but that 



BELL •• ] APPEXDIX I. 69 F 

it has Hubsequently undergone such complete metamorphism that a 
large amount of biotite was developed anew in it, while most of the 
quartz was recrystallized. These extensive changes have, however, 
gone on without entirely obliternting the original chistic structure of 
the rock. 

No. 27. JlfPtciinorphosed G1·eywackP Conglomemte.- Two hundred 
yards east of Coppel" Cliff mine. 

This is a pale pinkish, felsitic l'Ock in which large and small 
irregularly slmped pebbleR are very faintly traceable in a matrix that 
differs from them in extermil appeamnce only in being slightly darker. 

The contrast between pebbles and matrix is much stronger under the 
microscope than it is in the hand specimen. The former (the pebbles) are 
composed of a granular aggreg<ite of quartz and felspar, the latte1· being 
in proportiomitely small amount; while the matrix consists mostly of 
quartz and epidote. The latter mineral is in very minute highly 
refractiYe granules which are crowded into a nearly opaque mass until 
they are resolved by a high magnifying power. This epiclote has 
originated in its present position as a re ult of metamorphism. The 
pebbles themselves abo show the effect of metamorphism by dynamic 
action, being pressed and distorted in shape, as well as frequently 
broken and their fragments more or less disphwed. 

No. 28. Felspathic Sands/on!' or Qunrtzite with lrirgl' qunrtz pebbles(?). 
- Lake \\~ahrnipit::e Gold mine. 

A vitreous white quart2ite full of reddish felsp<tr grain and con­
taining large areas of pure white quartz, whose nature cannot be made 
out from this specimen. 

The section, which is from the finer grained portion of this rock, 
1-1hows unde1· the microscope m1 appearance like that of No. 22. An­
«ular or sub-angular quartz grains that have undergone ome secondary 
enlargement, are mingled with felspar which is changing, though it 
has not yet entirely changed to a sericitic ground-mass. 

No. 29. A dark greenish-g'rl'y cryptocrystalline rock.-Islancl in 
L1idy Evelyn Lake. 

This is a light colored felspathic sandstone, with an abundant seri­
citic-grouncl mass or matrix, much like the last described specimen, 
except that there has been no enlargement of the quartz grains to 
speak of. 

No. 30. SP1·icitic Chlorite Schist.-The Rmelter, Copper Cliff mine 
near Sudbury. 

A dark grey compact rock with small whitish blotches, a nd a quite 
distinct cleaYage caused by the parallelism of the mica flakes. 

This specimen, which was probably once a elastic, has undergone 
ext reme metamorphiRm, whereby most of its original characters have 
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been obliterated. It is now a fine grained aggregate of quartz and 
sericite, with which is associated considerable pale green chlorite and 
<t minute quantity of opaque iron oxide. The sericite and chlorite 
have a distinct parallelism in arrangement, producing a cleavage. 
vYithin this uniform mass, which makes up by far the larger portion 
of the section, are irregular and ill-defined "areas much richer in quartz. 
These correspond to the lighter colored blotches in the specimen and 
may represent former pebbles which have been recrystallized and 
well nig}1 obliterated by the metamorphism. A small vein of quartz 
passes two-thirds of the way across the section and terminates within 
it. The indications are that the chlorite of this rock has been derived 
from biotite, and its sericite from felspar, aJthough neither of these 
original constituents is now present. 

No. 31. Fine-gmined Jlornblende Riotite (imnitl'. --Riclge three 
quarters of a mile west of Stobie mine. 

It is of course impossible for me to tell whether t his rock may not 
possess in the field a parallel structme which would entitle it to he 
call ed a gneiss, but as far as this small specimen is concerned its structure 
is typically granitic. t 

The constituents of thi rock ttre quartz, orthoclase, rnicrocline, 
oligoclase, biotite, hornblende, zircon, magnetite and epidote. The 
structure '.Jf this rock is typically granitic, but it shows a, decided 
evidence of the action of pre sure both in the di turbed optical 
behavior of the felspar, and in the peripheral granu~ation (Germ. 
Ranclliche Kata,klase) produced by a rubbing of the grains against each 
other. (cf. Rosenbusch: Mass. Gest. 2nd. Ed., p. 42.) The ferro-ma:gne­
sian components are not evenly distributed through the rock, but are 
aggreg<tted in groups which consiRt mo. tly of hornblende and biotite, 
along with considerable reddish zircon. There is also scattered 
generally through the rock a small quantity of biotite. The latter 
mineral is of econdm·y origin. The opaque iron oxide of this rock 
resembles magnetite, but it is probably titaniferous, as each grain is 
surrounded hj a highly refractiYe transparent border, which has all the 
properties of leucoxene (titanite). 

No. 32. Fine-grnined Diorite.--Oountry-rock of the ridge just west 
of Stobie mine. -

A fine-grained dark hornblenclic rock, without a,ny foliation Yisible 
in the small hand specimen. 

The microscope shows thi rock to be a fine e'en ly granular aggre­
giite of felspar, hornblende, biotite and magnetite, which is practically 

t No indication of foliation was 'observed at this locality. The roek is extensivPly 
exposed and is all massive.-R. BELr,. 
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free from quartz. The felspa,r is for the most ptwt unstriated (which 
indicates, but does not prove, that it is orthoclase). If analysis houlcl 
show that orthoclase were much the more abundant felspar, the rock 
would be more properly termed a syenite. The general character of 
the rock is, however, rather that of a diorite. Hornblende of the 
usual green variety, rarely with well-defined crystal form, is <tbundant. 
Assoe;i<Lted with this is considerable biotite. The opaque iron oxide is 
surrounded by leucoxene borders. Apatite needles abound in the 
felspar, <tnd quartz is only , poradically pre ent. The structure of the 
rock, as seen in the section, is granular, and it is not impossible that it 
may have originated from the metamorphism of a basic eruptive 
containing pyroxene, although no trace of this mineral is now present· 
The specimen in compa,rable with No. 5 (the rock immediate)y 
associa,ted in the ore of the Copper Cliff mine) without, however, 
there being here the certain proof of derivation that there exists. 
~ o. 33. Recry8lal1ized , 'nndstone. - The Hill, Sudbury Village. 
A light grey, distinctly elastic though fine-grained rock. It has no 

pronounced deava,ge in the hand specimen, but is somewhat evenly 
jointed. 

The microscope shows this to be a fragmental rock composed nrninly 
of quartz, in which consiclemble recrystallization has gone on. Good 
sized and quite irregularly sha,ped quartz gmins are imbeclclecl in a fine­
gminecl mass, which >tlso conHists in large part of quartz mingled with 
some felspa,r su bstnnce. The c1unrtz frequently shows the opLie;al disturb­
ance which is indictitive of the action of pressure, and the interlocking or 
the grains proves tlmt there has been considerable growth or enlargement 
since deposition . Chlorite has been extensively developed in the 
matrix of this rock. The only othei· minerals noticed were magnetite 
in minute specks ancl an occasional gmin of zircon. A qmt1·tz vein of 
small dimensions crosses the thin section. 

No. 3.J.. OarnPtiferovs Ifornblende Biotite ".Angen" Unf'i..,..,-. - \Vest 
line of the township of Hyman, one mile north of Spanish H.iver. 

Thi-> is " normnJ gneiss, much "stretched," whose d:irkei· and finer 
grained portion bends ftround elongated lenses or "eyes, " composed 
essentia,lly of quartz. l\Iinute crystals of red garnet are abundant, 
particulltrly around the edges of the quartz lenses. 

The microscope shows the lenses or "eyes" of this specimen to be 
composed almost exclusively of large interlocking quartz grains, which 
bear witness by their undulatory extinction to the action of great 
pressure. The mass of the rock which encloses these lenticular areas 
is an aggregate of felspar (both orthoclase and plagioclase) quartz, bio­
tite, hornblende, garnet, and iron oxide. The felspar, quartz and 
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biotite present no peculiarities worthy of note. The hornblende is 
inten ely tricbroic, as follows: a pale yellow; b Yery dark yellowish­
green; C dark bluish-green; absorption: c > b > re. It occurs in 
irregulai- patches or in prismatic crystalloids, ~ssociated with the 
biotite in matted aggregates. It has evidently originated in situ. The 
garnet is in good sized grains or imperfect dodecahedral crystals in 
the matrix of the rock. It also occurs in Yery minute, but very 
imperfect dodecahedrons in Lhe quartz of the "eyes." 

The structure of this rock is granular as far as its quartz and 
felspa,r are concerned, and shows the effect of pressure in the crushing 
of its grain . The interlacing or rnembrnnous (Germ., fl.aserig) strueture 
characteristic of a gneis;; is impa,rted altogether by the arrangement of 
its mica and hornblende. The recrystallization of a11 the con1ponents 
of this rock has been so complete that it can now only be spoken of as 
a gneiss. There is nothing in its structure to indicate whether it has 
been produced by dynamic meta,rnorphism from a elastic arkose, from 
an eruptive granite, or whethe1· it has always possessed the charnct.ers 
which it now exhibits. 

No. 35. Sa1ne as No. 4-2., q. i' 
No. 36. Stretched Quartzite- Three miles and a-half up the \Yest 

Brnnch of Spanish H.iYer. 

J?IG!JHE 5. 

Section of specimen 36, from three rniles and a-half up the west branch of Spanish 
River. Stretc.:hed quartzite, showing the larger grains of quartz pulled apart in 
the direction of the stretching. 

This is a pinkish to brownish, cryptocrystalline banded rock, which 
might be macroscopically designated as a banded jasper or felsite. 
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The microscope shows that it is a elastic, consisting of quartz which 
has been almost wholly recrystallized under the influence of intense 
pressure, and that it has thus had the parallel structure developed in 
it by an elongation of its grains in one direction, that is commonly 
known as "stretched" (Germ., gestreckte) structure. 

During this recrystallization there has been a large amount of 
epidote developed in this rock, which appears as extremely minute 
granules. Felspar substance is also present in amounts ·which vary 
very much in different parts of the specimen, being most abundant in 
the pinkish bands. An occasional needle of hornLlende may also be 
seen. That there has been an actual stretching of this rock during its 
recrystallization is proved by the fact that the larger quartz grains, 
which have retained their original individuality, have been broken and 
their fragments pulled ap<trt, always in the direction of the banding. 
This may be seen from the accompanying sketch, Figure 5. 

No. 37. Extn'mely alte1wl Gcibln·o or Diabase (1)-- Vennilion mine, 
shaft No. 2, Denison. 

A pale grey compact even-grained rock, rich ·in pyrite.* 
This rock now appearn under the microscope as a confused mass of 

chlorite, biotite, epiclote, sericite, quartz, pyrite, opaque iron oxide, 
leucoxene, calcite and apatite needles. All of these minerals except 
the apatite are of secondary origin, and with their production the 
original structure of the rock has been quite obliterated. This speci­
men is comparable with No. 10 from the same lomility, of which it 
seems to represent a much more altered form. 

It is of courne impossible to say in such an altered rock what its 
original form was, but there is little doubt that it represents the 
remains of some basic eruptive (either diabase or gabbro). From 
analogy with Nos. 5 and 10 we may say that the choice is perhaps in 
favor of gab bro. The pyroxene of the original rock has given rise to 
the chlorite and biotite; the felspar, to the sericite, calcite and quartz. 
The iron oxide (ilmenite or titaniferous magnetite) is partly changed 
to sphene (leucoxene), while the apatite needles alone remain in their 
original form . 

No. :38. Rock from Nachvak, Labra,dor. See end of list. 
No. 39. Rock from Ottawa Islet, Hudson Bay. Sre encl of list. 
No. 40. Amphibolite or !Iornblencle Schist. - M:urray mine. 
A fine-grained very dark green or nearly black foliated rock, contain­

ing a much coarser felspathic or granitic vein. 
This is a closely interwoven aggregate of green hornblende and 

brown biotite. The foliation is produced by the approximate parallel-

*The pyrite is thickly scattered through the rock in very fine grains. - R. B. 
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ism in the cleavage directions of these mineral s. The only other 
constituents visible under the microscope are quartz, and ilmenite 
surrounded by veins of sphene (leucoxene). Of the origin of this rock 
we can say nothing now with certainty. It may well haYe resulted 
from the extreme metamorphism of some basic eruptive, but from a 
small specimen like this it is unsafe to draw any such conclusion. The 
felspathic vein is a much coarser aggregate of quartz, orthoclase and 
plagioclase with a little green h rnblende. The felspar has many 
minute hornblende needles secondarily developed in it, but otherwise 
t he rock appears like a fresh granite. 

No. 41. R ecrysta11ized Arko8e. - Quarte1· of a, mile north-west of 
Copper Cliff mine. 

A grey rock enclosing htrge <ind small fragments of a "highly fel­
spathic granite or coarse gneiss. 

The microscope shows plainly the elastic nature of t his rock, in spite 
of the fact that extensive recrystallization has gone on in its matrix. 
This is a mixture of minute quartz and felspar grains, in which biotite 
and epidote have been extensively developed in sitii. Some of the 
smaller areas included in t his matrix l'eem to have been entirely 
recrystallized and now consist of an interlocking mosaic of limpid 
striated felspar (albite) and quartz grains. The largest fragments in 
t his rock have, as far as can be determined by t he microscope, the 
normal structure and composition of a hornblende-biotite granite. 

Nos. 35 and 42. Vitrophyre J'u.ff*. - Lowest falls of the Onaping 
River. 

This dark compact rock is crowded with lighter-colorecl patches, 
which at first glance seem to resemble porphyritic crystals. A closer 
examination, however, shows that they possess extremely irregular 
outlines which a 1·e inconsistent with such an hypothesis. 

Under the microscope t he real character of this unusual rock is at 
once apparent. It consists of volcanic ejecLamenta in the form of glass 
fragments of all shapes and sizes, a:sociated with some crystals or 
crystal fragments (Fig 6). Some of the glass is, or was, a pumice, 
although mo ·t of it was compact, and exhibits in a bea,utiful manner 
the fluidal structure often observable in recent acid glasses. These 
sharply a ngular fragments grade down to t hose of microscopic dimen­
sions, and all are imbeddecl in a dark matrix consisting of still finer 
fragments of <L globulitic glass. This specimen is therefore a con­
solidated volca,nic ash in which a great amount of chemical change 
(wainly silicification) has gone on without materially disguising the 

* Th.is rock has been mentioned by Prof. Bonney in his paper on the Sudbury 
rocks. (l. c. p . 40.) 
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original form of the rnck. Jn spite of the rock having once been 
principally composed of glass it now contains none of this material. 
It has been replaced almost entirely by finely crystalline chalcedonic 
quartz. The c;ivities in the pumice ha1·e been filled with the same 
substance. Some of the cryHtal8 are rounde~1 gra,ins of limpid quartz 
without any implll"ity or composite character. In one of the speci­
mens there is a, large crystal of fresh folspar, presenting gli tening 
cleavage surfaces, but this mineral is exceptional a,nd does not appear 
in either of the thin sections. 

T n a,n appendix to a paper by Dr. Bell, read before the Geological 
Society of America, 3lst December, 1890, the present writer says: 
"In a hand specimen this rock presents a nearly black folsitic matrix, 
in which are em bedded sharply angular or slightly rounded fragments, 
1·arying from I~ cm. in din.meter downwards to ultra-microscopic 
dimensions. These fragments a re lighter in color than the matrix, 
but differ considerably among themselves in their tint, structure and 
composition. The nmjo1·ity resemble chalcedony in appearnnce, others 
are greenish, while some of the la,rgest fragments are now replaced by 
a 1:>ingle ca.lcite indiYiduaL 0 ·cnsiona.l small grnins of clear vitreous 
qtmrtz may also be detected, while specks of magnetic pyrites (pyrrho­
tite) <ire everywhere abunchtnt, )[any of the <Lngular fragments show 
distinctly under· the lens a flow or vesicular i-;t ructure, which is still 
more apparent in a thin section of the rock when seen under the 
microscope. 

FIGURE 6. 

Section of silicified llla>s-Breccia or Vitrophyre Tuff. ~o. 42. 



76 F GEOLOGICAL SURVEY OP CANADA. 

"The appearance of this rock when Yiewed with a low magnifying 
power ( X 20 diameters) is shown in the accomp<tnying figure 6, for 
which I am indebted to the skill of l\Ir. Charles R Keyes, Fellow in 
Geology at the Johns Hopkins Unisersity. 

"The fragments, even down to those of the smalle. t dimensions, hiwe 
the angular form characteristic of glass sherds produced by explosive 
eruptions. The larger fragment in the lower pal't of the figure is finely 
vesicular, while the one above is more coarsely so. The flow structure 
is as perfectly marked by sinuous lines of globulites and microlites, 
whic:h terminate abruptly against the broken edge of the glass particle, 
as in the most recent vitrophyre. Minute spots of opaque pyrrhotite 
are scattered throughout the section. The ground-mass is of a dark 
color, owing to the ma ing in it of minute black globulites, to whose 
nature the highest magnifying power gives no clue. 

"Unfortunately, no* analysis of this interesting rock has as yet been 
made. Between crossed icols ·it i seen to be made up largely of 
chalcedonic quartz, which has changed the easily destructible glass into 
a sort of jasper. Chlorite is also <tbundant, frequently mTanged as a 
border of mdiating scales around the edges of the fragments, so as to 
coat them green in the hand specimen. The larger grains are alwap 
a fine mosaic of interlocking quartz, but some of the smaller ones are 
composed of a unit individual of clear Yitreous quartz. The only other 
minerals which could be identified in the section ttl'e calcite and a few 
grnins of a glassy, striated feldspar. The presence of this latter min­
eral is very noteworthy, as we should expect it to haYe diHappeared 
during the vicissitudes through which this rock has passed. 

"After a careful study of this rock I find it possible only to inter­
pret it a a remarkable instance of a very a.ncient volcanic glass­
hreccia, preserved through the lucky accident of silicification. Nor 
did this process go on, as is usual, through deYitriiication and loss of 
structure, but rather like the gradual replacement of many silicifi.ed 
woods, whose every minute detail of structure is preserYerl. The rarity 
of such roc:ks in the e>trth's oldest formations is readily intelligible, but 
for this ve1·y reason the exceptional prese1Tation of a rock like this is 
all the more welcome proof that explosive volcm1ic activity took place 
at the urface, then as now, and on a . cale, if possible, even greater 
than that with which we are familiar." 

No. 43. Rock from near kynner's CoYe, Nachnik, Labrador. See 
encl of list. 

*Since the above was written, f.[r . Hoffmann has made an :tnalysi$ of a pecimen of 
this rock from the High F,,11, of Onaping River and found it to contain 60.23 per cent. 
of silica. 
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No. 44. Uametiferous llornblende Schist.-Yermilion mine. Road­
side, one-third of a mile south-west of boarding house. 

A fine-grained dark green hornblende schist, acting as the matrix for 
huge rounded crystals of reddish garnet, two inches or less in diameter_ 

The thin section of this specimen shows little except the garnet. 
This is quite normal, being reddish in color and isotropic in optical 
behavior. It is much cracked and slightly seamed with green chlorite 
which has resulted from its incipient alteration. It is also stained with 
iron hydroxide, and contains numerous inclusions of magnetite n.ncl 
quartz. 

There is a very little of the hornblende schist also included in this 
section. It is an irregular aggregate of short and stout hornblende 
fibres mingled with more or less quartz. 

No. ±5. Crnshed cmd re-c1·ysta7lized Urnni/P.-Canadian Pacific 
Railway, south-east of Murray mine. 

Pale grey granitic rock. 
This rock appe1Lrs, under the illicroscope, like a granite which has 

been subjected to great crushing action. Its constituents are quartz, 
orthoclase, plagioclase, biotite, Yery little green hornblende, magnetite 
and zircon. The structure is irregular, the grains being of very unequal 
size with considernble fine mosaic. They, however, all interlock and 
<Lppear to have been much broken by a crushing action. Many large 
felspar grnins are fractured <tnd the fragments separated. They are 
also granulated into 11 fine-grnined mosaic around their edges. It is not 
possible to assert positiYely that this rock is not a wholly recrystallized 
1trkose, composed of grnnitic debris, but there is now nothing in its 
compo. ition or structure to indicate a elastic origin. 

:No. 46. Qunrtz lfypers/hene Uabbro with accesso1·y Biotite. Dyke, 
Dominion mine, township of Dlezarcl. 

A meclium-grnined massive brown trap, quite full of mica. 
The microsco1 e shows this to be an eruptive rock of quite exceptiomil 

character and interest. It belongs to the general type of g<tbbros, but 
has traces of a cha.base-like structure in its long idiomorphic felspars; 
is rehited to the norites by the abundm1ce of its hypersthene, and con­
tains what is exceptional for all of these rock types-an abundance of 
original qmirtz. The rock is quite fre h, but shows the effect of dyna­
mic action in the bending of felspar crystaJs and in the uralitization of 
the pyroxene. 

The felspar is in stout lath-shaped crystals of good size, which prn­
cluce a co<irse ophitic or diabasic structure, as in many of the well 
known Scandinavian gabbros. They present a brownish color in the 
thin section, from an abundance of ultra-microscopic dust-like inclusions. 
They exhibit, in <L beautiful manner, the effect of strain, in the bending 
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of the crystals and the production of secondary twinning lamellre, 
similar to those described and figu reel by the writer from the N orites of 
the Cortlandt Series, near Peekskill, N. Y. (Arn. J our. Sci. (HI) 33, 
p. 140, Feb., 1887.) 

The pyroxene is both monoclinic (dialhLge) and orthorhombic (hy­
persthene) in about equal amounts. Both are undergoing alteration 
into compact green hornblende. The mica is an intensely pleo ·hroic 
biotite. It is abundantly present in large flakes of irregular size and 
has all the properties of an origi1ml constituent. Quartz is also quite 
abundant in large clear grains of irregular shape, and was apparently 
the last mineral to crystallize. Apatite, zircon and magnetite are also 
present in considerable amount. This rock, although a typical gabbro, 
is unusually acid, 11nd approaches in its quartz m1d zircon to the augite 
granites. 

No. 47. Grnnite (,IIicropPgmatitl' ).- Eagle Rock Lake ("Moose 
Lake"), near west encl ; township of LeYack. 

A dark rock of medium grain with reddish felspar. 
The microscope shows this to be a biotite granite or granitite whose 

quartz and felspar are minutely intergrown as they are in graphic 
granite, thus producin,,. the structure called micropegmatite or grano­
phyre. This structure exists in this specimen in an unusual degree of 
perfection. It compo e8 most of the rock-mass, and is usually developed 
as a delicate network urrounding and rndiating from a central rectan­
gular orthoclase crystal (generally <t Ocirlsbad twin). The quartz exists 
for the most part intergrown with the felspm·, but ci few separate and 
individual grains may also be found. The feno-rnagnesian silicate is 
biotite, now considerably altered. A little light green hornblende is 
also present, but this, like the chlorite, seems to be of secondary origin. 
Apatite is abundant in sharp acicular crystals, some of which have 
attained an extraordinary length. 

No. 48. Olivine Diabase.-Great Dyke, 5th Portage, Spanish River. 
A medium grained grey rock whose diaba8e tructure i macrosco­

pically apparent. 
The microscope shows this specimen to he a fresh <tggregate of 

olivine, reddi h ~mgite, plagioclase '°nd ilmenite, with accessory apatite 
and biotite. Its diabase or ophitic structure is very typical. The 
olivine in this rock is rernarkly fresh. It is in small pale yellow gniins, 
which rarely show external crystal boundaries. It has a very , high 
refractive index, no pleochroi m, and contains glass inclusions. The 
augite is of the reddish and slightly pleochroic variety common in 
diabase. It not unconunonly shows zone of growth, having different 
shades of color. In form the augite is allotriomorphic, filling the 
interstices between the laths of plagioclase. The felspar (probably 
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hibrndorite) is idiomorphic and forms an interlacing network of lath­
shaped crystals. It is the only constituent that shows any alteration, 
and this is comparatiYely slight. The opaque iron oxide is prob<ibly 
ilmenite. It is without distinctive form or alterntion, and is some­
times surrounded by a narrow rim of biotite. Apatite is abundm1t. 

No. 49. DiabasP.- Bruce Mines, north shore of Lake Huron. 
A dark brown grnnular rock, contktining Yein quartz and dissemin­

ated cl1alcopyrite. 
The microscope shows this specimen to be a diabase, free from oli­

vine and in rather an advanced tage of alteration. Its structure is 
quite normal. The stout and somewhat rounded laths of plagioclase 
are but little altered. The place of the pyroxene, on the other hand, 
is entirely taken by a granular aggregate of brownish crystalloicls with 
a weak double refrnction and high extinction. These may represent 
originally polysomatic augite (cf. Lawson, Rainy Lake Report), but 
they now occupy areas of the irreguhir form characteristic of diabase 
pyroxeue. The common change of the pyroxene to hornblende or 
chlorite has hardly more than commenced in this rock. There is little 
secondary quartz present. 

No. 50. Pe1sitf. - Clift' on Colonization Hoad, half a mile north-west 
of Sudbury. 

Pale grey compact felsite. 
The microscope shows this rock to be a medium grained mosaic of 

interlocking quartz and fel par individuals, with which are associated 
a small amount of biotite, magnetite and minute highly refractive 
epidote (?)granules. All the constituents are quite fresh, although the 
felspar shows an incipient stage of kaolinization. The grain is not en­
tirely even, nor are there any distinctly porphyritic crystals present. 
It is not impossible that the rock may be of elastic origin, but if it is, 
recrystallization has progressed so far as to obliternte all certain traces 
of its original tructure. 

No. 38. Po1phyritic Diabase or Diabase-PoryhyritP.- (Dyke) Nach­
vak, Labrador. 

A dark green compact and massive rock, in which minute crystals 
may be detected with the unaided eye. One side of this specimen 
represents the edge of the dyke, and from this the grain can be dis­
tinctly seen to grow coarser as we pass to the opposite side of the 
specimen. 

The miscroscope shows that, in spite of considerable alteration, the 
original composition and structure of this rock are still plainly recog­
nizable. Good sized lath-shaped crystals, of an almost colorless 
augite, <tre imbedded in a fine-grained but holocrystalline ground-mass, 
composed of rninute hith-shaped felspars and green hornblende. The 
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only other noticeable constituent is titanic iron (ilmenite) rn minute 
grains, which is laruely altered to grey leucoxene. 

The alteration to which thi,,; rock has been subjected, consi ts prin­
cipally in uralitiz<ttion of the pyroxene, i.P., its change into more or 
less fibrou , secondary green hornblende. This change is only partial 
in the case of the larger porphyritic pyroxe1rn c1·ystals, so that a large 
core of unaltered mineral remains at the centre (Fig. 7). In the case 

J<'WURE 7. 

Section of 8pecimen 38, from a dyke at Nachvak, Labrador. Porphyritic diabase 
or diabase porphyri te, 8howing an unaltered core of pyroxene in a crystal which 
has been peripherally changed to hornblende. 

of the finer pyroxene of the ground-mass, however, the change to horn­
blende has been complete. Accompanying this development of secondary 
hornblende, there has been some little biotite also l'ormed. The felspar 
has itself suffered little alterntion, although very delicate hornblende 
needles have also been developed in it. The opaque iron ore (ilmenite) 
is extremely changed to leucoxene, which surrounds it as a border, 
when the grain of the original mineral has not been entirely replaced. 
Twinning parallel to the orthopinacoid is a very common fea.ture in the 
original augite of this rock. 

No. 39. Vario1iff (Spherulitic Diaba1:1e.)- OttawrL Islet, Hudson Bay. 
A compact greenish-grey rock, with round or oval spots of a paler 

color distributed somewhat i1Tegulal'ly through it. 
The microscope shows this specimen to be, in spite of its greatly 

altered condition, a rock of unusual interest. It represents a peri­
pheral facics of a diabase, called variolite ( cf. Rosenbusch : Mass. Gest., 
2nd Ed., p. 227), which, although well known from many localities in 
Europe, has not, as fa,r as I am aware, eYer yet been described from any 
part of America,, This specimen came in all probability from near the 
edge of a mass of dia,base, and was once a very fine grained (possibly 
p<utly glassy) and porphyritic variety of this rock. The round or oval 
spots represent former spherulites, which are characteristic of rocks 



IELL, J APPENDIX I. 81 F 

whose solidification has been rapid. Such spherulitic aggregations, 
while universally distributed through the acid rocks, are exceptional 
in those of basic composition. Nevertheless, they have been described I 

from the edge of diabase areas in Bavaria, Saxony, Savoy, Piedmont, 
Russia and Great Britain. 

This specimen of variolite from Hudson Bay has suffered total alter­
ation of all its original mineral components, and yet enough of its 
original structure has been preserved to place its true character beyond 
reasonable doubt. The main mass of this rock is now a matted aggre­
gate of secondary homblende flakes and fibres, together with epidote, 
chlorite and a little quartz. There are, however, still recognizable 
traces of the former structure, for the narrow laths of felspar have 
frequently left their outlines where their substance has wholly dis­
appeared. The outlines of the former porphyritic crystals are in the 
main quite sharp. From their shape t hey appe::tr to have been largely 
olivine, although they are now all replaced by an aggregate of serpen­
tine, chlorite and epidote. The oval patches of a lighter color appear 
in t he thin section as cloudy and almost opaque areas. They are also 
composed largely of secondary hornblende, chlorite and epidote, but 
through them run the lighter, more or less radiating lines representing 
the former felspar crystals, whose arrangement is quite characteristic 
of t he spherulites or "varioles " of the European varieties. 

No. 43. llornblendic Pyroxenite, in process of alteration to talc 
(steatite). Near Skynner's Co e, Nachvak, Labrador. 

A dark massive rock of trappean aspect, but noticeably soft and easily 
scarred white by even a slight scratch. 

This specimen is of very exceptional interest, both on account of its 
original petrographical character, and also because of i ts alteration, 
the process of which is admirably shown in the thin section. The 
rock was once an evenly granular aggregate of enstatite, diallage, 
hornblende and magnetite.* The first named of these constituents is 
by far the most abundant and it has succumbed to an extensive altera_ 
tion into a finely matted aggregate of talc scales. This same alteration 
has also gone on, although to a much less extent in the hornblende and 
also to a still smaller extent in the cliallage (Fig. 8). It is analogous 
to t he alteration of the enstatite from Bamle, Norway, to talc, so fully 
figured and described by vom Rath and Bragger (Monatsber. Berl. 
Akad. Wiss., Oct., 1876, and Zeitschrift. filr Kryst. I. p. 18.) 

The enstatite has very pale colors in t he thin section, but has its 
characteristic pleochroism; a. reddish; b. yellowish to colorless; c. 

* It is, therefore, a hornblcndic variety of the rock-type for which the writer has 
suggested the name W ebsterite. Am. Geologist, July, 1890. 

6 
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pale greenish. It also shows parallel extinction and all the other proper­
ties of an orthorhombic mineral, together with the rectangular cleavage 
of pyroxene in cross sections. It no longer has its original form, but 
now exists only as irregularly shaped cores in the midst of the talc 
which has taken its place. 

FIG URE 8. 

Section of specimen 43, from near Skynner 's Cove, Nachvak, Labrador. Horn­
blendic pyroxenite in process of alteration to talc. et. Hypersthene or enstatite. 
b. Homblende. c. T alc. d. Magnetite. e. Diallage. 

The hornblende is next to the enstatite in abundance. It has all 
the properties of an original component. It is compact and with its 
usual optical orientation and pleochroism : fl. and fl. pale yellow ; C. green. 
Its al teration to talc is as yet comparatively slight. The monoclinic 
pyroxene, recognized by its high extinctive angle, is nearly colorless 
and devoid of all pleochroism. Its amount is relatively small and it is 
the best preserved of all the constituents. The opaque iron ore in this 
rock occupies a very prominent place. It is in irregular grains, some_ 
times of rounded form, and is either compact or porous. The magnet 
shows it to be magnetite. The talc scales are usually arranged radially 
about t hese grains. The rounded contours of the largest and least 
solid of the magnetite areas, suggest that they may represent a replace­
ment of olivine, but no certain traces of this mineral now exist in this 
rock. 
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LEVELS OF LAKES ABOVE THE SEA. 

The following are the approximate elevations above the sea, of the 
more important lakes shown on the map accompanying this report. 
In the case of lakes lying close to the Canadian Pacific Railway, the 
levels have been ascertained by direct comparison wjth some point on 
the line, but where the distance was considerable, the altitude of the 
lake was determined by barometric readings relatively to the railway, 
except, that of Onaping Lake, which was derived from a comparison of 
the mean of twelve barometric readings with the average reading at 
the sea level in the same month. The heights of the lakes in the 
north-eastern part of the sheet are deduced from the observations of the 
late Mr. A lex. Murray and myself, checked by the level of the railway at 
W ahnapit::e station. The names of the lakes are given i~ alphabetical 
order. 

F eet above sea level. 
Bannerman Lake .... .. ... . . . ... .... . .... .... 1,270 
Barlow (near W. end of Lake Nipissing).. . . . . . 650 
Campbell do . . . . . . . . . . 645 
Crooked or Crab (near Cartier Station) ......... 1,348 
Elbow (in Township 45).. . . . . . . . . . . . . . . . . . . . . 678 
Fairbank, or V.,T ashaigamog. . . . . . . . . . . . . . . . . . . 867 
Geneva . ... ....... ........ . . ... . ... .. ... . .. 1,345 
Koo-ka-gaming. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 879 
Maskinonge-wagaming.. . . . . . . . . . . . . . . . . . . . . . 800 
Matta.-gama-shing.. . . . . . . . . . . . . . . . . . . . . . . . . . 866 
Ma-zin-in-waning, or Vermilion. ........... . . . . 786 
Murray (W. of Sturgeon River).. . . . . . . . . . . . . . . 77 4 
Nipissing . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 639 
Ni-ta-wa-gami or Whitewater. . . . . . . . . . . . . . . . . 835 
Onaping ... . . . .. . .. ......... . .... " . . ....... 1,417 
Onaping, Lower Lake .. .. . .... .. ............. 1,410 
Panache.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 772 
Pogamasing .... .. .. .. ....... . ......... . .. .. . 1,181 
Ramsay.. . ... . .......... .. . .. ...... . . . . . . . 820 
Red Deer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 685 
Round..... .. .. . .. .. . ..... .. ...... ......... 780 
Straight ............. . .......... . . ........ . 
V ermilion, or Ma-zin-in-waning .... . ... . . .. . . . . 
Wahnapit::e ... .................. . .. . .... . . . 
W ashaigamog, or Fairbank ..... . ... .. .. .. .... . 
W ash-ki-gamog .............. . .... . . . ...... . 
··white-water, or Ni-ta-wa-gami . .... . .. . .. . ... . 
Windy, or Ma-ko-ping .. . ......... . ... . ...... . 

1,335 
786 
845 
867 
788 
835 

1,060 
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List of Elevations on the Ccmadian Pacific Railway from a point Fifty­

twq (52) miles west of Callander, which is 343·9 miles from 
Montreal. 

These elevations were obtained from the profiles of the Canadian 
P acific Railway corrected by comparison with the recently perfected 
levels of the United States lake surveys, as published by Mr. L. Y. 
Schermerhorn in trrn American Journal of Science, April, 1887, and 
the level of Lake Nipissing, as ascertained by William Murdoch, C.E., 
for the Department of Railways and Canals, Canada. The mean 
level of Lake Huron is given as 518-fo feet above mean sea level, while 
the level of Lake Ni pissing, according to Mr. Murdoch, is 639 feet. 
Assuming these elevations as correct, the height of Sudbury Junction 
was fixed at 840 feet by the mean of the levels as brought up from 
Lakes Huron and Nipissing. 

MAIN LINE CANADIAN PACIFIC RAILWAY. 

Miles ·w est E leva- Miles W est Eleva- Mi les West Eleva-
of t ion of tion 

of tion 
Callander. above Callander. above Callander. above 

Sea. Sea. &a. 
----·-----------

- 120--1- 9® 52 653 87 784 
53 655 88 812 121 996 
54 657 89 812 122 1037 
55 661 90 796 Onaping St. 1050 
56 657 91 810 123 1075 
57 657 R omford St. 835 124 1097 
58 660 92 831 125 1145 
59 671 93 853 126 1202 
60 672 94 833 127 1219 
61 675 95 838 128 1257 
62 670 96 838 129 1292 
63 668 97 882 130 1349 
(i4 663 98 842 131 1360 
65 664 Sudbury St. 840 132 1370 
66 662 99 856 133 1351 
67 662 100 906 Cartier St. 1356 
68 662 101 954 134 1364 
69 G63 102 976 135 1345 
70 665 Murray Mine. 975 136 1349 
71 667 103 949 137 1359 
72 670 104 895 138 1364 

. 73 669 105 871 139 1343 
74; 670 106 875 140 1289 

Markstay. 673 107 879 141 1258 
VeuveRiverB'dge. 674 108 878 142 1261 

" 
75 G93 109 881 143 1292 
76 6!l9 110 876 144 1340 
77 714 Chelmsford St. 876 Straight L ake St. 1335 
78 7W 111 883 145 1336 
7!l 740 112 877 146 1311 
80 766 113 872 147 1259 
81 823 114 865 148 1206 
82 847 115 865 149 1202 
83 847 116 858 150 1156 
84 818 Bridge across Ver- 151 1150 
85 788 milion River. 858 152 1145 
86 777 Larchwood St. 860 153 1144 

vVahnapitre St. 776 117 867 P ogarnasing St. 1144 
Bridge across Wah- 118 884 154 1140 

napitre .River. 776 119 931 155 1156 
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Miles West 
of 

Sudbury. 

-------

Sudbury St. 
1 
2 
3 

Copper Cliff St. 
4 
5 
6 
7 

I 
8 
9 

10 
11 

Naughton St. 
12 
13 
14 
15 
16 

Bridge across Ver-
milion River. 

APPENDIX II. 

SAULT STE. MARIE BRANCJJ. 

I 

Eleva- Miles West Eleva- Iiles West tion of tion of above Sudbmy. above Sudbury. Sea.. Sea. 
-- ------- ·--------- -

840 17 777 35 
834 18 794 36 
829 Whitefish St. 791 37 
828 l!) 7 5 Bridge across Span-
832 20 810 ish River. 
836 21 822 38 
848 22 803 39 
857 23 7!)3 40 
848 24 761 Stanley St. 
8-13 Worthington St. 736 41 
792 25 756 42 
783 2() 738 43 
786 27 710 44 
786 28 685 45 
779 2!J 705 46 
787 30 671 47 
775 31 700 48 
765 32 718 W ebbwood St. 
770 Nelson St. 

I 

702 49 
33 705 50 

771 34 704 

85 F 

]~ 

a 

leva­
tiou 
bove 
Sea. 

6!)0 
646 
620 

620 
(;71 
677 
671 
G6!J 
669 
663 
663 
682 
667 
679 
666 
(H2 
643 
622 
646 



/ 
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REPORT BY H. H. LYMAN, M.A., OF :MONTREAL, ON 
LEPIDOPTERA COLLECTED BY DR. R. BELL IN THE 
COUNTRY NORTHvV ARD OF LAKE HURON. 

These specimens were taken in different years by Dr. Bell and 
mbrace seventy-three (73) species of the order. Most of them were 

unfortunately in poor condition, and hence several species could not 
be determined with certainty, while some of the specimens were quite 
undeterminable. I·faving been collected for the purpose of identifica­
tion only, few of them were preserved in such a way as to be of value 
for museum purposes. 

The species of most interest is Cqmonympha I nornata, Edw., des­
cribed from the neighbourhood of Lake \\Tinnipeg. This species was 
not previously known from so for east except that ::\Ir. \Vrn. H. Edwards, 
from drawings by Gosse, believes that it occurs in Newfoundland. The 
form represented in this collection is a, very dark one and wa thought 
by Mr. Henry Edwards of New York, to be a new species, but Mr. W . 
H. Edwards, of Coalburgh, I V. Va., pronounced it to be Inorncitci. 
The other species represented are chiefly those which might naturally 
be looked for in the Lake Huron region. One of them, however, l'hecla 
stri,c;osa, Harris, was not before known to occur so far north in this 
longitude, though, further west, it is said to have been taken as far 
north as Manitoba. One of the most interesting specimens is a 
hermaphrodite of Argynnis Atlantis, Edw., in which the right side is 
male and the left female. The abdomen is uMortunately in too poor a 
condition to admit of an examination of the genital organs. 

For the determination of some of the specimens I am indebted to 
Mr. vVm. H. Edwards, Professor J. B. Smith, of New Jersey, and the 
Reverend Geo. D . Hulst, of Brooklyn, N.Y. The following is a list of 
the species with the localities and the dates of capture. The number 
of specimens taken at each place is indicated by the numbers 111 

brackets. vVhere no number is given, one is to be understood. 
Pieris Protodice, Bd.- Lec. Sault Ste. :Marie, July 16th. 
P. Oleracea, Harris. Sault Ste. Marie, La Cloche, Montreal 

River. June, July and August. 
P . Rapce, Linn. Lake Temiscaming. September. 
Golias Philodice, Godt. Sault Ste. Marie, Lake Temagami, Lake 

Temiscaming, La Cloche, Sudbury. July, August and September. 
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C. Inte1·ior, Scudder. ( 4) Spanish River, Lake Tcmagami. August. 
Danais Archippus, J?ah. Georgian Bay. July. 
Argynnis Cybele, Fab. (3) Georgian Bay, La Cloche. July and 

August. 
A. Aplwoclite, l<'ab. (3) Lake Temiscaming, (3) Spanish River, 

Montreal River. July and August. 
A . Atlantis, Edw. ault Ste. M aric. June, July and August. 

One . pecimen is a hermaphrodite. 
A. ~Iyi·inri, Cram. (.J) Sault Ste. Ma,rie. July tind August. 
A. Chariclea, Schneid. (+) Spanish River. July. 
A. Bellona, Fab. Lake Temiscaming. July. 
Phyciocles Nycteis, Doub.- H ew. (2). Sault Ste. Marie. July. 
P. 1'haros, Drury. (8) Sault Ste. :Niaric, Spanish River. July. 
Crnpta Fa~mns, Edw. Montreal River. (2) Lake Temagami. 

( 4) Vermilion River. August and September. 
G. Progne, Cram. Vermilion Lttke. July. 
Vanessa A ntiopa, Linn. ( 2) Lake Temagami, Vermilion River. 

August and September. 
Vanessa J Album, Bd.- Lec. Lttke Temagttmi. 

River. ( 4) Echo Lake (2) Montreal River. 
and September. 

(3) Vermilion 
July, August 

V. Milber·ti, Godt. (3) Sault St. Marie. July. 
Pyrameis Atalctnta, Linn. (2) Sault Ste. Marie, July. 
P. Carcliti, Linn. (2) Sault Ste. l\farit. July. 
P. Iluntem, Fab. Sault Ste. Iarie. July. 
Limenitis Arthemis, Drury. (2) Lake Temiscaming. July. 

(2) Sault Ste. Marie. June rmd July. 
Neonymphct Canthits, Bd.-Lec. Stiult Ste. Marie. July. 
Ccenonympha Inornnta, Edw. (4) Sault Ste. Marie. June 28th, 

July 8th. 
Satynts ~Vephele, Kirby. Georgittn Bay. (2) La Cloche. Augu;;t. 
Th eclct Strigosa, Harris. vV tthnapitre Lake. August l 7th. 
Chrysophanits 1'hoe, Bd.-Lec. Sault Ste. Marie. July. 
C. lfypophleas, Bel. (2) Lake Temiscaming. Little Current. 

(3) Sault Ste. Mnrie. July, August and September. 
Lyccena -- 1 Sp. undeterminable. Sault Ste. Marie. June 28th. 
Parnphila P eckiits, Kirby. Sault Ste. Marie. June. 
Pamphila--1 Sp. undeterminable. Sault Ste. Marie. End of 

August. 
P. ~{ystic, Edw. (2) Sault Ste. Marie. June and July. 
P . Cerues, Bd.-Lec. (2) Sault Ste. Marie. July. 
Nisoniacles--1 Sp. undeterminable. La Cloche. August. 
Deilephila Lineata, F. (2) Michipicoten. August. 
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Ctenucha Virginica, Charp. Sault Ste. Marie. June 30th. 
Litho·ici Bicolor, Grote. \.Vahnapita.! River. August 16th. 
Eiiphanessa jjfendica, \Valle (2) i':lnult Ste. Marie. July. 
C1·ocotu---1 1\fattawa. July Hth. 
C. Riibicunclaria, Hubn. Sault Ste. Ma.l'ie. July. 
Arctia Scmndersii, Grote. Geol'gian B<ty. August. 
A. Phy1/im, Drury. N ea. I' Brnce Mines. August 6th. 
Agi-otis ]{o?"lnaniana, Grote. 1\fattaw<t, July. 
A. lla.ruspica, Grote. 1\fottawa. J·uly 14-th. 
A. Ypsilon, Rott. Sault SLe. 1\forie. July. 
A. Saucia, Hubn. Sault Ste. 1Yfarie. June Htb. 
Jfamestm Yicina, Grote. MaLtawa. July. 
, 'coliopteryx Libalri.c, Linn. La.ke Temi~caming. July. 
Litho7;lwne P e.,;ata, Grote. Upper Ottawa Rive1-, Septembel'. 
Aletia Argillacea, Hubn. (5) pper Ottawa .River. Septembel'. 
P1'nsici Ballnca, Gey. Mattawa. July. 
!'. Bimriw1ata, Step h. (:2) Lake Temiscaming. July. 
P. fifortiwnrni, Guen. (2) Montl'e<tl Hiver. August ::lnd. 
J'. 1'iridisi,qnata, Grote. Montrea.1 Hive!', Au()"ust 9th . 
!/eliotlii.~ Armiger, Huhn. \Tel'milion Rivel'. 8eptembel'. 
Catocalll Concwnbens, \Va,Jk. :-lault Rte. l\laril'. August. 
P"enclaylossri Lnbricalis, Gey. i\fattaw:i. ,July 14- t h. 
l!,'pizenrris ./Enm1a, Huhn. Vermilion River. Augm;t. 
E. Ame1·ica/is, Guen. ~attaw;i. July. 
E1itrapelci J'ransverscitci, Dl'm·y. i\fonti-eal Rive1· a.nd Trout RiYl'r 

to the nol'th of it. August. 
E. 1'1·rmsversata, Drury, Va1·. Vennilion River. September. 
J'herina Ji'ervidaria, Huhn. (:2) Montreal River. August 9th. 
,'"J'icyci Jlfaciilaria, Harris. T_,,i Cloche. July. 
A nyeronci Crocataria, Fah. Sault Ste. Marie. July. 
Corycia Vestnliata, Gu en. Sa.ult 8te. Ma,rie. July 2ncl. 
C. Semiclarata, \.Valk. Sault Ste. Marie. June 30th. 
Semiothisa Uranitata, Guen. Vermilion Eiver. August. 
Cleora P1dchraria, Minot. Monti-e;i] River, August 9th: (:2) 

Onaping Lake, September 1 l t h. 
'l'riphosci Dubitcita, Steph. Near Ona.ping La.ke, Septembe1· 

Township of Levack, October. 
Rheiimaptera Unangulcitci, Haw. 'ault Ste. Marie. July. 
R. Jfastata, Linn. (2) Sault 8te. Marie. July. 
Jlydriomenci Sordiclata, Fab. Var. Ulancata, Pack. Sault Stc. 

Marie. July. 
Salebria Fusca, Haw. Sault Ste. Marie. July. 
7 





APPENDIX IV. 

MEANINGS OF INDIAN GEOGRAPHICAL NAMES IN THE 
COUNTRY AROUND SUDBURY. 

During the progress of our surveys and explorations, care was 
taken to obain from the local Indians the meanings of thei1· geo­
graphical names as far as they were able to give them. My own 
knowledge of the Ojibwe or Otchipwai language enabled me to 
vel'ify these in most cases. But all the translalions in the following 
list have been submitted to Mr. Robert Ross, of N'aughton, and 
Professor John Galbraith, C.E., of Toronto, both of whom have a 
knowledge of this language. Some of these names have Lhe Cree 
rather than the Ojibwe form, from which it appears probable that 
the Crecs, who now inhabittbe country al'Ound James' Bay, may have 
at one time extended further south. The meanings of these Indian 
names are often obscured by contractions, which al'e very common 
in the Ojibwe dialect, and also by corruptions that have crept in by 
carelessness and have been adopted by the Indians themselves. The 
spelling in common uRe is given with the addition , in some cases, 
of what is believed to be the correct form. In the pronunciation, 
it is to be understood that the value of the lettel's is the same as in 
French, which gives the sound much more correctly than by using 
the English pronunciation. Most of the Indian geographical names 
are in the locative fol'm, so that at 01· the place of is to be under­
stood in addition to the interpretation given in this li st. The names 
are in alJ_Jhabetical order. 

Ashigan-ipoon-sap-agaming-The lake whol'e nets are set for bass 
in winter.-A lake just south of Koo-ka-gaming Lake. 

Ka-bi (or pi)-to-ti-twi-a-Thc stream having the same course as 
(or continuing the cou rRe of) anothe1· stream; or it might, in 
other cases, mean the stream parallel to another stl'eam.-A 
branch of Sturgeon River from the west in townships 25 and 
23, which bas the same course a~ the stretch of the latte!' juRt 
below it. 

Ka-kake-sbi-wish-ta-gwa-ning-The cormorant's head.-A rock 
forming part of the cliffs on the west side of Onaping Lake, a 
short distance north of Proudfoot's line. 

Ka-min-i-tik-wia-kwuk-River having many islands.-A stream in 
the township of Morgan. 

8 
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Ka-si-se-gan-da-ga-wonk-Where there are spruces.-A lake west 
of upper Vermilion River and near Proudfoot's east-and-west 
line. 

Ka-wa-wi-ai-gama-The round lake.-Situatcd east of the outlet 
of Onaping Lake. 

Ka-wa-sa-ski (or hi)-gama-The Jake of bays.-A lake on a small 
river of the same name which flows into the upper Vermilion 
from the west. 

Ka-wak-won-e-ka-gama-Lake where tripe de roche is plentiful.­
Situated a short distance west of Upper Vermilion River. 

Kin-ni-wabik-(Golden) eagle's rock.-A lake in the south­
eastern part of Levack, which the surveyors have called 
"Moose Lake." 

Kitchi-mish-kwis-Big grass.-A branch of Vermilion River from 
the north. 

Kino-gami-Long lake.-Between Lake Panache aml Wahnapitm 
Station on the Canadian Pacific Railway. 

Koo-ka-gaming-Owl lake.-A lake nine mile!! long, situated a 
short distance east of W ahnapitm Lake. 

Ma-ko-ping-Contrnctiou for bear lake-literally, bear's water.­
The aboriginal name for the sheet of water which has been re­
named "Windy Lake," on the line of the Canadian Pacific Rail­
way norLh-west of Sudbury. 

Mat-ta-ga-ma-shing-A contraction for Mat-ta-wa-ga-ma-shiug­
The meeting of the watel's-literally, the place where the 
lakes meet together.-AL this sheet of water two arms meet 
and into each of Lhem a canoe-rouLe falls. A lake laying just 
east of Wahnapitre Lake. 

l\faskin-onge-wa-gaming- Big pike lake.-Between Sturgeo n 
River anJ W ahnapitm Lake. 

Maz-in-in-waning-The pictured water.- So called from the re­
flection of the landscape on the calm water in the summer 
evenings. Situated in the township of Fairbank. The sur­
veyors re-named it "Vermilion Lake." 

Ministik (Sa-kuh-i-kun)-Island lake (Cree).-A lake on the 
town-line between Ermatinger and Cascaden. 

Miska-wi-ko-bang- P lace of the rushes.-A lake about ten miles 
north of the township of Lumsden. 

Muck-a-tai.-wa-gaming-Black lake.-On the east side of the 
Whitefish Indian reserve. 
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Na-mai-gus (or,goos)-Trou't (the large grey or lake trout) .-A 
lake east of Onaping River. 

Ni-nips-lrn-gaming (or Ni-bish-i-ka-gami ng)-Leafy lake-'L'he 
so11rce of Vermilion Rivor.-Situateu a short distance east of 
Onaping Lake. 

N ipissing- A contraction fo r A-nib (o r nip)-i-sing-The place of 
elms. Or, possibly, it may mean the little lake- as compared 
with Lake Huron.-Lake at the head of French River. 

Nita-wa-gami- LakA where the stream is born- A lake in the 
northern part of Snider. Re-named Whitewater Lake by the 
surveyors. 

0-na-ping.-May be a contraction for 0 (or wun)-num-un-a-ning 
- Cree for red paint or "vermilion" p lace. Perhaps the 
reason why the river from the junction of this stream with 
what the Indians call the Omvatin, has received the name of 
Vermilion River, is to be traced to th is meaning. Onaping 
might also be a contraction fo r Oo-na-min-a-ping-place of 
goosebel'l'ies, Oo-na-min being the word for the fruit we call 
goosebeuies in the dialect of' the Crees around James' Bay, 
although shabomin is the name of' the!le berries in the Ojibwe 
dialect. 

On-wa-tin- Calm or smooth-literally no wind.-A lake on the 
Vermilion River, regarded by the Indians as the source of the 
main river, which is known among them by the same name. 

Pawa-tik, or Pow-a-tik-Rapid.--A small river which flows through 
towmihip 66. 

Pay-pun-aka-mas-kik- Probably a contraction for Pay-i-pa-pun­
aka-mas-kik. Where the sun shines out upon the other side, 
or there is a glint of' sunshine over on the other side of the 
water.-A lake between the Onaping and upper Vermilion 
River. Its northern extremity touches Proudfoot's east-and­
west line. 

Pi-mitchi-wan-ga (or ka)-Probab.ly for Pi-midgi-i-wan-ka­
Place of running water.- A lake on the upper Vermilion 
River. 

Ping-wi-i-min-ka-ni-wi (sipi)-Sand-cherry river with the two 
branches.-A small r iver flowing into t he township of' Morgan . 

Po (or pa)-gama-sing-A contraction for either Opa-gama-sing, 
Lake-of-the-nanows or Pa-gwa-gama-sing, shallow lake. Lake 
of the Shallow Norrows would be an appropriate name.-A 
lake ten miles long, situated just west of Spanish River, opposite 
the station of t he same name on the Canadian Pacific Railway. 
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Sa-ga-mook-The Peninsula.-The name of an Indian village 
situated at a peninsula on the north shore of Lake Huron 
a few miles west of La Cloche. 

Sagitchi-wai-a-ga-mog-Lake with the hills where the water goes 
out. Sagitchi is a single pai·ticle and means out of, or out 
from, and wai is a contraction for wai-!ichu, a hill.-A Jake 
situated jmit north of the township of Lumsd en. 

Schkow-a-na-ning (for Wa-ska-wa-naning).-The place of the turn 
(in the canoe-route). A lake ea t of Onaping River. 

Shi-ba-o-na-ning-The channel.-The original and proper name 
of a place on the north shore of Lake Huron. Called also 
"Killarney." 

Shing-wak-White pine.-A lake a short distance east of Onaping 
River. 

Temagami-Deep lake (in the Ojibwe or Otchip"'.ai dialect).­
A lake thirty miles long between the Montreal and Sturgeon 
Rivers and sending a stream into each. 

Temiscaming-Deep Jake (in the Cree dialect) .-On the Ottawa 
River, where it changes its general course from west to east. 

Wab-a-gi- (or ki)-zhik-Clear or white sky.-A lake in the 
southern part of Nairn. 

Wah-na-pit-rn-More ocrrectly Wa-na-pit-e-(ping), the final 
sy llable being merely locative, as it was formerly spelled upon 
the maps. The change to the present incorrect form was intro­
duced by the late Me. Alexander Murray when he surveyed 
the lake in 1856, and arose from a misapprehension of the pro­
per pronunciation of the diphthong rn and which, moreover, 
does not occur at all in the Cree or Ojibwe language. The 
accent is on the final e. The h is the first syllable is unneces­
sary, as the a alone is sufficient, being always prounced soft 
and long in the Ojibwe language. A return to the proper ar:d 
simpler spelling would be welcomed by everyone who has 
occasion to write this .name often. The word means hollow 
(molar) tooth and was probably suggested to the Indians, who 
are good map-makers, by the fact that the outline of the lake 
resembles that of a side view of a molar tooth. It is the 
largest lake on the river of the same name. 

Wa-na-tanga-(sa-gai-(hi)-gan)-Hollowed-rock lake.-Situated east 
of Onaping River and north of the township of Levack. 

Was-ka-gaming, for Oja-wask-ka-gaming-Green or blue lake, 
these colours having only one adjective to denote them. Called 
Lake Panache, (Antler Lake) on the maps. 
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Wa-shai-ga-mog-Clear lake.-A lake in the south-west corner of 
Lhe township of Fairbank. Re-named, contrary to the wishe8 
of the nativeA, "Fairbank Lake." A similar name with the 
prefix ka belongs to a lake in townsrip 66. 

Was-ki-ga-mog-the lake that curves round.-A hook-shaped lake 
on the Maskinonge River, not far west of Sturgeon River. 

We-quet-(sa-gai) (hi)-gan)-Bay lake.-In the township of Erma­
tinger. 

W enge-kis-i-naw-Why is it cold ?-The name of an Indian, afte1· 
whom a stream north-west of Morgan, and passing through bi~ 
hunting ground, is called. 

Wia-sbai-ga-mog-Olear lake.-The same as Wa-sha-ga-mog. 
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