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LARDER LAKE DISTRICT, ONT.

AND

ADJOINING PORTIONS OF PONTIACCOUNTY.QUE

BV

Morley £. Wilson.

INTRODTTCTORV.

Oeneral Statement and Aoknowledgmenti.

Along with the rapid development of mining in the Timis-
kaming region, and the continued northward progress of railway
construction, the activities of the prospector have been directed more
and more to the country lying to the north of Lake Timiskaming,
and beyond the height of land. Up to the present the chief result

of this activity has been the discovery of gold at widely separated
points throughout this territory, one of the most important of these

locnlities being the Larder Lake dis' .ct.

The following report treats of the geological and economic
rtsiHirces of the Larder Lake district, Ontario, and adjacent portions
of Pontiac county, Quebec. This region is of special interest, not
only because of its possibilities as a gold mining camp, but also

because it is geologically typical of a wide stretch of country in
that part of northern Ontario and Quebec. The report is accom-
panied by a geological map of the whole area examined, on a scale

of 1 inch = 2 miles, and an additional, more detailed map of the
mining claims in the vicinity of Larder lake, on a scale of 1 inch
= 1 mile.

Since very few of the numerous lakes and rivers of the district

had been previously mapped, a considerable part of the field work
required for the preparation of the geological maps was necessarily

128M—
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devoted to making topographical Burveys. For this purpose, tl

Rochon micrometer telescope and surveyor's compass we'.e used i

mapping the lakes and navigable streams, while a ilinin and su

veyor's compass were employed on the portages. The surveys mac

in this way were tied to the numerous base, meridian, and towi

ship lines run by the Crown Lands Departments of Ontario at

Quebec. The map thus prepared, with the addition of the numeroi

surveyed claim lines in the arcn, in most cases, furnished sufficiei

located points to fix the geologienl boundaries, but in some placi

iuUlitional surveyed lines were necessary.

The surveys and geological investigations, upon which tl

report with the accompanying maps is based, occupied the seasoi

of 10O8 and 1009. In 1908, field work was carried on in the vicinil

of Lake Opasatika. In 1909, the area covered the previous year wi

extended eastward to Kekeko lake, in Quebec, >ind westward acroi

the interprovincial boundary to Larder lake, in Ontario. Durin

the latter season, the topographical part of the work was carried o

by Mr. Robert llarvie, of McGill University. By this arrangemei

the writer was left free to devote his attention to the geologici

features of the area. ;Mc=sr3. G. II. Kilburn, W. D. McAndrew

and A. R. McLaren were attacheil to the party as student assistan

in 1908, while Messrs. A. J. Merrill and N. B. Davis acted in tl

sa'ne capacity in 10j9.

The following are the surve-s, other than our own, which wei

used in the preparation of the geological map accompanying th:

report :

—

Interprovincial boundary survey between Ontario and Quebe

from Lake Timiskaming to the height of land, by O'llanly an

O'Dwyer, 1873-4.

Survey of lakes on Canoe route from Windigo to Larder laki

by W. A. Parks, 1904.

Extension of Interprovincial boundary survey northward froi

the height of land, by Patten and Leberge, 1906.

Base, meridian, and township lines surveyed by the <^row

Lands Departments of Ontario and Quebec.

Surveyed claim lines recorded with the Ontario Bureau c

Mines, and the Department of Mines for Quebec.



LABDEB LAKE DISTRICT, ONT., ETC. f

The earliest topographical work in the region was a micrometer
•urrey of the canoe route from Lao dos Quinze to Abitibi, made in
1867, by Mr. Lindsay Russell.

In 1898, Mr. J. S. Bignell also made a survey of Albee, Erain
(Kaishk*), and Kekeko lakes, for the Quebec government. The last
aamed surveys, however, although accurate in general, were not
sufficiently detailed to warrant their use on a map on the scale of
2 miles to 1 inch.

The thanks of the survey are due to Mr. Albert Mckegg and
Mr. John Alger, of the Klock Lumber Company; to Mr. John
Hough, Mining Recorder at Larder City; to Mr. H. P. Depencier,
Manage- and Mr. D. S. Sawyer, Secretary, of the Dr. Reddick Odd
Mining Company; to Mr. B. Brooks, of the Toumenie Mining
Company, and to many other-., who by their co-operation agisted in
the progress of the work.

Location and Area.

The district described in the present report lies on both sides
of the interprovincial boundary between Ontario and Quebec, about
30 miles north of Lake Timiskaming, and immediately south of the
height of land. It comprises a rectangular area of about 600 square
miles, measuring 30 miles in length from east to west, and 20 miles
in breadth from north to south.

Transportation and Commanication.

There are several routes which may be followed in reaching
this region. For the eastern part, the easiest and most used means
of access is the Abitibi canoe route from Lac des Quinze. For the
Ortario portion of the district, either the new government road
from Dane, or the canoe route from Windigo lake, may be followed.

Prior to the autumn of 1908, when the government road from
Dane to Larder lake was completed, the usual route from Lt^Iie
Timiskaming to Larder lake was by way of Tomstown, on the
Blanche river. This village was reached either by steamboat from
New Liskeard, or by i.ilway to Heaslip, a station on the Timis-
kaming and Northern Ontario railway, 3 miles distant. The steam-

v.-i%I"^i.**°'r'P'''."?' n»n>«» "uwl OB the map which accompaaies this renort

g»phi^Bl>^"**^ " *^*- ^ '««°«l«»ee "ith "cent deciXS of the (522

1S8M-1I
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boat Mrvice has since been discontinuoJ. As the river route from

Tomitown to Wendigo lake is Tery circuitous, with three portagas,

one of which is over n mile in length, that portion of the Blanche

is usually avoided by taking the road to Wilson landing, n distaneo

cf 7 milee. From Wendigo to Larder the canoe route followt a

connected chain of lakes, wliicli afford comparatively eaay traTel-

ling, the portngc», although numerous—eleven in number—being

Fio •
1. Index map showing position of are* covered by report.

all short, in no case more than a fourth of a mile in length. There

is also a wagon road from Wendigo to Larder lake, with two

branches, an eastern one leading to Fitzpatrick landing, and a

western one to Spoon bay, but this route is now seldom used except

for winter traffic.



LAKDKR LAKK KI8THUT, ORT., ETC,

In 19<)8 a wagon road wm constructed by the Provincial Got-
ornment from Dane, a station on the Timiikaming and Northern

Ontario railway, to Larder City, a distance of 18 roilet. Since the

completion of this route n stage service hai been maintained

between Larder City and the railway, so that Larder lake can now
bo reached in less than twenty-four hours from Toronto or Ottawa.

The chief means of communication for the eastern part of the

district U through the old nnd well known canoo route from Lake
Timiskamiug to Abitibi, ut' which T^ke Opa^ntika forms a part.

There are two roads which mny be followed in starting out on this

route, one which lends from Villo Mario to Gillies Depot, at tho

foot of Lttc des Quinze, and ttio other from North Timiskaming to

Klooks Depot, 15 miles farther north on the same lake. With the

exception of one portage lees than a fourth of a mile in length, on

the Barridre river, there is a continuous waterway, navigable by

canoe, from Lac des Quinze to the head of Lake Opasatika. Lake

Opasatika can alao be reached from either Wendigo or Larder,

tlirough the canoe route which connects with the eastern extremity

of Raven lake. There are two branches to this route, indicated on

the map, a northern one leading from Wigwaug lake to Klock bay,

and a southern one leading to AtikaniOK buy. The portages on the

northern branch arc exceedingly rough and poorly cut out, so that

the southern branch is much the better route, although even on it

there are two rooky portageii, throe-fourths of a mile in length, ami

a stream that becomes difficult to navigate iu the late summer,

owing to low water. In the winter of 1908-0, a road was cut from

the head of Lake Opasatika to the northeast arm of Larder lake,

by the Pontiac and Abitibi Mining Company. This, while too rough

for a wagon road, is very useful for winter traffic.

History of Development.

The country from Lake Timiskaming northward was one of the

first districts, in northeastern Canada, visited by the early French

explorers, for a trading post was opened on Lake Abitibi in 1686;

so that even at that early date communication between Lake Timis-

kaming and beyond the height of land had become fairly well

established. From the canoe route indicated on the early maps of

Canada, it seems certain that the French in going from Timis-
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karoing to Abitibi followed the east or Abitibi branch of tlw
Blauche river, to Labyrinth (Labirinto) lake, instead of the now
well known route by way of Lac des Quinzc and Lake Opasatika.
Since both of these routes pnss through the area described in thia

report, some inference may be drawn with rcgnrd to the tinu of th*
first explorations in the region.

For many yeors following the<e explorations of the Fren-.'h, the
Larder Lake district and adjoining portions of Pontiao county
remained con:paratively unknown, except to the fur trader and the
Indinn. Liimbering ipcrntion*. bcpriin in the Timiskaming region

about sixty yciir» ^o, created a certain luiionnt of activity in the
Quebec section of the area, but it was not until after the diKcnvery

of silver or<n ut Cobalt, in the autumn of 19<<:J, that the <lis(iict

attracted attentiun.

By the spring .of 1906, prospectors had extended their nctivitiea

from Lake Timiskiuuing northward into both the Ontario and
Quebec portions of this region, with the result that in July of that
year gold was discovered about 2 miles northeast of Lake Opasatikt,
by two prospectors, Alphonse Oilier and Auguste Renault, the speci-

mens obtained consisting of quartz, carrying considerable coarae
gold. The following month a similar occurrence of gold was dis-

covered by Dr. Reddick on the northeast arm of Larder lake, and
before the end of the summer a large number of claims had been
staked in the district, from which specimens carrying visible gold
were obtained. The return of tlie prospectors in the aufciunn. with

the news of their discoveries, was followed by a winter stampede to

the region, niul despite the thick mantle of snow which covered the

•urfacc, nearly the whole .-ountry in the vicinity of Larder lake
was indiscriminately staked. Over forty mining companies, with
a total capitalization ,f nearly $100,000,000, were organized during
the winter for the purpose of prospf cting and developing claims in
the district The evil effect of the tyromotion of so many companies,

on claims the value of which was entirely unknown, was shown by
the history of the camp during the following summer. In some
cases money was spent in developing claims, in order to fulfil

promises made during the promotion of the company or to comply
wit' •'<? demand of shareholders, although the value of the prospeot

•c y ju8ti*iod the expenditure. In one instance, a mill was
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croetaJ Uifurv m niiml)' l>la«t bud boi'ii itjt off or an mmjt mailo to

aiotrUin tba axtant and valua of tha ora depoait on tha proparty.

Tha inevitable fa'lure and coniequant diaappointmaBt whiA
followed the employment of atich mathoda neeeaiaril/ ratardad th*

proffnwi nf (leTelnpmont work on the more proroiaing claimn in tha

diitriet.

Vrtrieu Work.

The geological reporti having rafarenco to the Larder Lak*
dittriet and the adjoining portion* of Pontiae county, have up to

the prevent been entirely preliminary in character, o^niinad for tha

moot part to deaoription* of lome of tha moat important routes of

travel through the area. In the Report of Prograsa of the Oaologleal

Survey. Canada, / / 187S-8, there ia a geological daacription by

Mr. Walter McOuat of the vanoo route from liake Timiikaming to

r^ke Abitibi, which include! a very accurate account of tha geology

of Lake Opaaatika. In the Report of the Ontario Bureau of Miuao

for 1008, Dr. W. G. Miller, Provincial Qeolociat of Ontario,

givea an account of hia observations along the Abitibi branch of tha

Blanche river, during a canoe trip to the height of land, made in

tha summer of 1001. The 1004 Summary Report of the Geological

Survey,' Canada, indudea a reiwrt by Dr. W. A. Parita, of Toronto

University, on the geology of the country from Lake Timiskaming

northward, which describes the chief geological features of some of

tha leading waterways of the area. The reporta of the Provincial

Government of Quebec on mining operations in that Provlnre for

1006 end 1007 have aections devoted to geological observations by

Mr. J. Oba)«ki, in the northern part of Pontiae county, in which

the discovery of gold at the north end of Lake Opasatika, and the

similarity of this occurrence to that on Larder lake, is mentioned.

Mr. R. W. Brock, now Director of the Geological Survey, apent

about two weeks, in June, 1007, making a geological examination

of the country in the vicinity of Larder lake. His report, accom-

panied by a sketch map of the area, was published in tha same year,

by tha Ontario Bureau of Mines. Some geological notea and a

second .ketch map by Mr. N. L. Bowen, who, aa Mr. Brock'a

assistant, spent the greater part of the summer of 1007 in the Larder

Lake district, were also published in the Report of the Ontario

Bureau of Mines for IS"''.

^
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SUMMARY AND CONCLUSIONS.

Tbe Larder Lake diitriot and adjacent portioni of Pontiao

county poueat in general the tame leriea of Pre-Cambrian rocka

in the same itratigraphical Bucceuion aa found elsewhere in that

part 0* aorthem Ontario and Quebec; but nererthelen, in the large

proportion of sedimentarie?, quartzitea, arkosei, slates, and dole-

mites, contained in the pre-IIuronian complex, it presents a geologic

feature distinct from most of the other districts of the Timiskmning

region.

The earlieat record of srcologioal events in the area is found in

either the Eeewatin or the Pontiac schist. These two groups of rock

occur as a rule in separate areas and never in conttict with one

another, ao that their age relationship was not determined.

The oldest member of the Keowatin group, the greenstones and

green schists, consists entirely of igneous rocks, for the most part

volcanic, as shown by their nmygdaloidal and elli[woidal structures.

Along with these effusions of lava a considerable thickness of muds
and ferruginous carbonates was deposited, theoe aedimenia consti-

tuting the Larder slates and dolomites. Following the deposition

of the greenstones, slates, and dolomites, intrueions of quartz por-
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phyry, rliyolite, and aplite occrrred, accompanied by considerable

deformation of tht intruded rocks. The three members: greenstone

and green schist, Larder slate and dolomite, and quartz porphyry,

rhyolite and aplite, although not precisely correlative in age, are

always closely associated with one another, and together compriae

the Keewatin group.

The Pontiac scliist, unlike the Keewatin, consists entirely ol

sediments, which early in Pre-Cambrian time were transformed into

crystalline scliists. They form a very extensive series of rocks,

occupying nearly the whole of the Quebec portion of the district

included in the accompanying niup. Since they arc highly quartzoae

and of sedimentary origin, it necessarily follows that they have been

derived from still more ancient relatively acid rocks, although such

have not been recognized in the region.

Both the Keewatin and Pontiac schist are intruded by a com-

plcx of acid igneous rocks comprising a border portion of an

immense batholithic mass, extending for many miles to the south-

ward and eastward beyond the confines of the district. Thii

Laurentian complex consists of a great many varieties of rock,

including biotite granite, hornblende granite, and granodiorite, all

of which are intruded by numerous dykes of granite, aplite, and

pegmatite. The junction of the batholith with the Keewatin and

Pontiac schist is characterized by a wide contact zone, in which

numerous fragments of the older series occur within the granite

mass. It is probable ihat these great igneous intrusions accom-

panied great deformative, mountain niakinj,', movements, which

folded and metamorphosed the rocks of the ancient complex into

much their present condition.

The igneous activity of the Laurentian epoch was followed by

a long perioil of quiescence, during which the rocks of the Kee-

watin, Pontiac schist, and Laurentian were eroded, the region

approximately base-levelled, and a great thickness of clastic Huron-

ian sediments deposited. These sediments have, since their deposi-

tion, been firmly cemented into hard, resistant rocks, but otherwise,

have not been altered or deformed. They consist, in a general way,

of a basal conglomerate, passing upward through greywacke into

arkose, which in its turn is conformably overlain by an upper con-

glomerate. Since Pre-Cambrian times, the series has suffered almost

di
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continuously from denudation, so that it now occurs in the district

M residual hills and ridges, more remnants from which its original

extent and thickness csn merely be inferred.

The Hurouian, as well a, the older rocks of the district, are

intruded locally by diabase and gabbro, lithologically identical with

similar rocks occurring at C'obalt and elsewhere in the Timi>-

kaming region. In Boischatel township between Oilier and Renaud

lakes, the basal conglomerate of the Cobalt series is also intruded

by a mass of syenite porphyry which, however, has probably been

derived from the same magma as the diabase and gabbro, so that

all the post-Huronian intrusives may be grouped together in one

class.

The history of the area since the intrusion of the post-Huronian

diabase, gabbro, and other rocks, has been largely one of denudation,

although it is probable that the district, in whole or in part, was

submerged beneath the sea for a time during the Pakeozoic, since

an outlier of Silurian limestones occurs in Evanturel township, only

a few miles distant. However, if such sediments were, at one time,

present, they have been entirely removed by erosion, for with the

esccption of unconsolidated Pleistocene and recent deposits, the

post-Huronian intrusions are now the youngest rocks in the area.

There are a large number of mineral occurrences in the Larder

Lake district, and adjacent portions of Pontiac county, which have

attracted the attention of prospectors in recent years, but the chief

interest, from an economic point of view, has centred in the auri-

ferous quartz stringers of the Eeewatin ferruginous dolomite. This

formation is traversed by two systems of intersecting veinlets of

quartz, or of quartz and ferruginous dolomite, which in places are

so numerous as to convert the dolomite into a stock work or

breccia. These veinlets, at a number of localities, contain con-

siderable quantities of coarse, free gold, but up to the present such

development work as has been done has not resulted in a producing

mine.
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GENERAL CHARACTER OF DISTRICT.

Topography.

The physical features of the Larder Lake district and adjacent

portions of Pontiac county do not differ essentially from those of

other portions of the glaciated plateau of Pre-Cambrian rocks which

occupy the greater part of northern Ontario and Quebec. Numerous

lakes and muskegs, separated by low ridges and rounded knobs ol

rocks with here and there areas of sand, gravel, or clay, are the

characteristic surface features of the region. Thus, in detail the

surface of the country yaries greatly, although regarded as a whol<

it is rather monotonous and devoid of contrast.

The district in general has an elevation varying from 900 t(

1,200 feet above the sea, the general slope of the surface being t(

the south and southeast. There are, however, a few monadnod

hills and ridgc-^ of Huronian rocks, which rise to heights of fron

500 to 700 feet above the surrounding country. The highest o

these is a hill situated immediately to the southeast of the 40tl

mile post, on tho interprovincial Uoundnrs", known as Maun

Shiminis. This haystack-like olevntiou can be seen for many mile

from every direction, and is by far the most striking single topo

graphic feature of the whole region. According to an aneroi

determination by Dr. Parks, it has a height of 750 feet above Larde

lake, or between 1,800 and 1,900 feet above the sea. There are ala

two prominent hills between Opasatika -^nd Dasserat (MattewagosU

Island) lakes, which rise to a height of about 1,650 feet (aneroi

determination) above sea-level. These are known as the Swingin

hills, tho iiniii(> Loiiig dorivoil '" 'im the Objibway, which means tl

place where the spirit swingt^. Sonw of the Wendigo hills, whic

extend along the interprovincial boundary to the west of Fish at

Eel lakes, when observed at a distance can be seen to have a eerrat*

outline. This feature owes its origin to the manner in which tl

surface of erosion tends to parallel the bedding planes of the slight

tilted Huronian.

This district, as is usual in Pre-Cambrian regions, abounds

lakes, over one hundred occurring within the area of 600 squa

miles described in this report. They vary in size from small pon
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only a few chain* in diameter, to lakes several square miles in area;

the largest. Lake Opasatika, occupying about 20 square miles. In
those localities where the rocks have a definite and uniform struc-

ture, it may be observed that the rock structure expresses itself in

the linear arrangement of the lake basins. Thus, the northeasterly-

southwesterly trending chain of lakes, on the Wendigo canoe route,

parallels the strike of the Huronian rocks in which it occurs. The
same phenomenon of parallelism between hydrography and geological

•tructure is exemplified by Wigwaug (White Birch) lake, and by the

northeast arm of Larder lake.

The drainage of the area is largely into Lake Timiskaming, in

the eastern part by way of the upper Ottawa, and in the western

by way of the Blanche river and its tributaries. There are, how-
ever, a few lakes in the northern margin of the district, which are

north of the St. Lawrence-Hudson Bay divide and flow directly or

indirectly into Dasserat (Mattawagosik, Island) lake and thence to

Abitibi and James bay.

Owing to the intense glaciation to which the region has been
subjected, the drainage system of the area possesses most of the
'• T-acteristic features of youthful topography. Except where super-

Ucial deposits are well dceloped, stream erosion since glacial times

has been practically insignificant. In all the more rocky portions

of the district, the watercourses consist of a succession of alternat-

ing lakes, rapids, and waterfalls. This feature is most typically

exemplified by the watercourse which forms the canoe route from
Larder to Wendigo lake. Some of the waterfalls on the Wendigo
route, and on the Blanche river, are very excellent potential water-

powers, and would become valuable if a demand for power were

created by mining or other developments in their vicinity.

Agricnltnre.

Large areas of clay occur in the Que'«ic section of the region,

which are very suitable for agricultural purposes, the soil being

precisely similar to that occurring in the country to the east of

Lake Timiskaming, which has supported a large and prosperous

farming community for many years. At present these areas are

not accessible, but if proper transportation facilities were provided

they would no doubt be speedily occupied by settlers irom the older

districts of the Province.
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Flora and Fannft.

Forett.—The beit forest growth in the region it found

Quebec, the Ontario portions of the district having suffered fr

forest fires which swept over that part of the country about fo:

yeard ago. Much of the white pine originally present in the a:

has been removed by lumbering operations, but scattered tr

remain here and there. These are rather abundant in the coun

around Fiah and Lizard lakes. There are some groves of red pi

in the vicinity of Dushwah lake, but elsewhere this tree is not

very common occurrence. Among the more common trees compi

ing the thick forest growth which everywhere covers the surface

the country are white and black spruce, poplar, birch, banksi

pine, and cedar, the dominance of a particular species in a local

depending on a number oi factors, such as soil, moisture, and for

fires. Those portiors of the district which have been recently sw^

by fire are occupied almost ei>*irely by poplar and birch. In

clay areas of Montbelliard township the forest is largely spm

while in sandy districts, such as the western part of Hearst toi

ship, banksian pine predominates Cedar is confined to the 1<

lands, and the shores of lakes and rivers.

Many of the wild animals, especially the more valuable of

fur-bearing species, which were formerly abundant in the distr:

are now uncommon. Moose are very numerous, and bears

rather plentiful. Red deer and caribou are said to be prest

although none were observed during the two seasons spent in

region. Beaver, otter, martin, fisher, mink, and fox are also fou

but are rapidly disappearing, and will no doubt continue to decre

in numbers as the country develops.

GENERAL GEOLOGY.

Summary Statement.

The rocks of this region, if classified according to age, fall i:

a number of subdivisions; but in a larger way, divide themsel

into two strikingly different groups, to the first of which belong

Keewatin, Pontiac schist, and Laurentian, and to the second,

Huronian. The rocks of the first class are dominantly igneous, i

are more or less highly metamorphosed and folded. The Huron
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pockt, on the other hand, are entirely sedimentary, are metaiuor-

phoaed in only a few localities, und have a nearly horizontal attitudo.

The oldest rocks occurring in tho area belong either to th«
Eeewatin or to the Pontiac schist, but the age of the two leriaa
relative to one another is unknown.

Under the Keewatin has been included a large variety of closely
associated rocks, tho structural relations of which have been mor«
or lest obscured by the intense deformation and metamorphism to
which they have been subjected. Three divisions in the series can,
however, bo recognized. These, beginning with the oldest, are
greenstone and green schist, Larder slate and dolomite, and quart*
porphyiy and aplite. The greenstone and green schUt, the moat
extensive nnd oldest formation, consists of basic to intermediate
igneous rocks, a great port of which possesses structures character-
istic of volcanic lavas. Intcrbcdded, or possibly infolded with these
volcanics, a sedimentary formation occurs. This comprises the
Larder slate and dolomite. The third division of the Keewatin
consisU of quartz-porphyry which in a number of localities was
observed to intrude the greenstone and green schist.

The name Pontine schist has been used to designate a fine-
grained, uniform, biotite schist, which occurs extensively in the
eastern, Quebec portion of the region. From the mineralogirtl
composition and microscopical appearance of this rock, it seems
probable that it is a metamorphosed quartzite or arkose, and since
no similar series in the some stratigraphical position has been
previously described in the Tiraiskaming district, it has been called
the Pontiac schist.

The Keewatin and Pontino schist series are both intruded by
a third division of the ancient metamorphic complex, the Lauren-
tian. This consists entirely of acid igneous rocks, granite, gneiss,
pegmatite, and aplite.

Overlying the Keewatin, Pontiac .ichist, and Laurentian, and
eparated from them by a most profound unconformity, is a series

of elastics—conglomerate, greywacke, and arkose -comprising the
Huronian. These rocks have been only very slightly folded into

northeasterly and southwesterly trending synclines and anticlines,

the angle of dip averaging about lO". They have been very firmly
cemented, however, and have so resisted erosion that they form all

the higher hills and ridges of the area.
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Xb« Uuronisn, as well at tbo older rock* of tb« fundui

complex, ar« intruded and inetamorphoied locally by aeraral

ticK of rock, including diabeie, gabbro, and tyenite porphyry,

intrutiions, with the exception of unconsolidated Fleiatocei

rci'i'iit depoiita, being the youngest rocki in the area, are dei

simply as post-IIuronian. The diabase and gabbro are «

doubt, approximately, equivalent in age to similar rocka foi

Coliitlt, and elsewhere in the Ximiskaming region.

Although at present thero are no Paleozoic rocki in thi

if ]> I'vident from the i)re«enoe of an outlier of Niagara limi

ill Kvanturel ' township, leaa than 10 miles diitant, that duri

Silurian epoch marine ledimenti were deposited in this regie

the last remnant of the<<e has been removed by erosion.

Tho rocisy «urfuci' ol' this district is, to a large extent, n

liy unconsolidated Pleistocene deposits of two olacjes. To tl

class belong the widely distributed boulders, gravel, sand, ai

material left by retreating ice of tho glacial epoch; and

second, the stratified clay and sand, laid down during tho lac

epoch of post-glacial times. The latter occupy very wide

o->|)ccially in tho Quebec section of the region.

Table of Formationi.

The geological succession, in descending order, is outli

the following table:

—

I'leiitocene anil Brrtnt.

Potit Glacial (•'»>•• "anJ. anJ gravel.

Glacial Boulders, gravel, Muid, till.

UxcoNronMnr.

Pott-Huronian.

Diaboiio. gabbro, syeni c porphyry.

lONiovs Contact

HuTonian.

Conglomerate.

Arkoae.

Grcywacke.

Conglomerate.

'Geo!ojri'':il Survey, Ciinathi, .Summary Rc'port, 1909. p. 221.
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CMOoMfoBMrrT.

Ismnuian,

Qruito, gaaia, gnuMdiorlto, paamMit*. apUt*.

Isaaooa Coarwr.
Kaswatia*. Poatlaa nhiit'.

SSJ; ^^^•i^^i^^'^''- BlotlU «htat. «ri q«rt. «hUt.
OrMiK,toa« aod greon lohiit.

KMwatia.

OENUUL OHARACTEB AMD 8UDDIVISI0NS,

The Keewatin embraces a complex group of more or leas meU-
morphosed sedimentary and igneous rocks, which may be subdivided
into three «tratigraphical divisions. These in ascending order are:
(1) greenstone and green schist; (2) Larder slate aod dolomite;
(3) quarts porphyry.

OinMSTONI AMD OUKR BGBOT.

DutrHmiien.-Owing to the numerous scattered remnants of
Huronian which overlie the greenstone and green schist, as well as
the innumerable smaU outcrops of the other members of the Kee-
watin associated with it, large continuous areas of the rock are not
common. For this reason, no attempt will be made to outline iU
distribution in detail. In the Ontario portion of the district, the
greenstone and green schist is the dominant rock in McVittie,
Herrst, Skead, and the northwestern par. of McGarry townships!
In Quebec it occurs along the northern margin of the district
included in the map-sheet, and in a few localities in the vicinity of
Lake Opasatika. the largest of these being an area between Lake
Opasatika and McLaren creek. On the whole, it u moderately
wall exposed, more especially so in McVittie and McGarry town-
ships.

Litkological Character.—The greenstone and green schist
member of the Keewatin consists of a great variety of basic to
intermediate igneous rocks, which, however, possess one common
characteristio-they are all green in colour, and for that reason are
designated greenstone or green schist, according as the rock is
massive or foliated. Mineralogically. they have all been more or

'ReUtionahip o( KMwatin and Pontiao sebiit not aaoertaJned!
12894—2
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1„. .Itcred. but the gm-n.to.u.* retain mu.h of tl...r or.g.n.

t«« .ud .tructur... whoreu. th« ^hi.t. h.ve been com,

,ecry..«llU«d. *« that their origi.u.1 .h.racter o.n only b. in

from their fiel.l relution*.

Tho rock, of the m«..ive gr.en*tonu type, at originally c

tutcd. belong to the diorit..«ndo.ito. diab.«,ba..It or per

family. «l.h..uKh in th.ir ,.r.-.ont form
>'"V'"j'"";^f;

of tho original .on..itu..ut n.ineral. can be
"^-"f

" ^j;*^;,

tho greenstone, arc oxcee-lingly flne-gra.ne.l. but locally tb

... ..o textured and ,.or,.hyrili.-. In many place, they p«.«*.

oidol and a«.ygd.»oid«l structure., tho amygdule. .how.ng .

tudinul nrrnngement parallel to the <1""«»-"
.f^;''^J '^/^

„,nygdul... usually .on.i.t of a •arbonatc or ep.do e, le. eon

;r,uar.. On lot to. c.^ion* IV and V. Skead tow.

,„aH. of terpentine travr.ed by carbonate «ean,* occur*, wh.c

U.e arrangement of it. alteration P'»<l"f "."'»-''*;
""J

uucroseope. originally condated largely of ohvme. The gre

alway. eontains a large nnu.unt of pyrite. and .„ .ome plac

Lna e. a. on the «.uth *hore, of Wa^hu.k lake where the

content is .-ffi-ient ... .ive .h- rook a light grey, almos,

KNan.ine.1 under the nnero.cu,K-. the greenstones are f

varv in .extur. fron> eoar-ely holoery.talline and oph.t.c

,p«'i„^ and aphanitio. In it* most typical form the rock

„f -...all .l..r..d .-ry^tal. of pl.igioela.e. .neluded m a m

...rlKO.at... .-..i.lot... an.l -lilorite. The original aug.te. wh

no doubt ,ne.ent in the roc-k. had entirely disappeared fro.

every thiu M-.tion exa...i..ed. The eonstituents of the ro<

than those mentioned, are: i.ornhlende, serieite pynte. m

ilmenite. sphcne. and see.n.dary plagioclase. The primatj

clase is always so decomposed as to render .ts further .den

impracticable, although from tho character of the rock .t .s

ably in most cases labradorite.

The schistose varieties in the greenstone-green sch.st

of the Keewatin are not nearly so abundant as the more

Bhaws. They occur most extensively, in the v.cm.ty

Opasatika. where they adjoin the I-^-^'^J™*
consist for the most part of chlorite a,.d amph.bole rocks
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a more or less parallel arrangement of their constituent minerals.
Like the greenstone, they usually .ntain an abundance of car-
bonate anil pyrite, the latter occurring in places as cubes, an inch or
more in diameter. In «on:o lo<'alities, notably on the north shore
of Moose bay, Ijike (>pasatika, these rocks are traversed by a net-
work ..f crtlcitc and chlorite soanis, which appear as grooves on the
weathered surface (Plate IV). Also on the prominent point which
ocfurs on the east shore of Lake Opasatika, just outside the
entrance to the same bay, there is a hornblende schist bolonging to
this phase of the Keewatin, wliioh is intcrlaminatcd with ferriferous

dolomite (Plate V).

Microscopic examination of these rocks shows them to be largely
composed of ferromajrnesian minerals, some sections consisting

entirely of chlorite, others of amphibole, others of hornblende—
both actinoHte and tremolite. Calcite and feldspar are also

abundant in some sections; the other minerals present, such as
biotite, quartz, pyrite, magnetite, and sphene, are unimportant.

Examination of the green schist under the microscop'j gives
little evidence as to the original character of the rock from which
it was derived, but when its field relations ne studied it is seen
that in places the greenstone and green schist pass into one another
by an insensible gradation, showing that both types of rock were
originally the same, the schistose variety representing simply a
more advanced stage in dynamic metamorphism.

Structural Relationx.—Oy/iut^ to tb 'morphosed condition
of the greenstone and green schist, as , their hoiuugeneoua
character, the detailed structure of these .as not dctormined.
That they are highly folded, however, is shown by the nearly vertical

attitude of the sediments associated with them. A similar infer-

ence can be drawn in places, from the rapid variations in the green-
stone from a fine-grained, amygdaloidal, to a coarse-tcxtui„d rock,

when observed in a direction at right angles to the strike. With
regard to the relationship of the other members of tlie Keewatin
to the greenstone and green schist, it is believed that the slates and
dolomites were probably laid down contempor lusly with the
original volcanic flows, and have been subsequei.tiy folded into their
present position, although there is a possibility that they, entirely
or in part, overlie the greenstones, and have been infolded. The

12894—2i
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relationship of tlie quartz porphyry and aplite, although sen

complex in places, is evidently that of a younger intrusive, si

occurs as dykes cutting the greenstone and green schist.

Origin.—The rocks comprising the greeustone-green

member of the Ke watin, while not all of precisely the san

are all of the same general basic to intermediate character,

igneous partly intrusive, but largely eff-sive. and belong

great epocD of igneous activity. A laige part of the greei

has many of the characteristic textures and structures of i

igneous flows, and even where these are lacking, the field re

are such in many places as to indicate their volcanic origin,

are, however, along with these volcanic lavas, some dyk.

identical in composition and degree of metamorphism with th

greenstones, and evidently of approximately the same age

green schists of the Keewatin, as was pointed out above, were

ally massive greenstones, hut have been recrystallized and

under the action of dynamic agencies.

I.ARDEB SLATE3 AND DOLOMITES.

General Character and iJistrifcufion.—Throughout the K

greenstone and green schists, in the Ontario portions of the

al»o in Quebec to the northeast of Lake Opasatika, areas an

of slate, phyllits, dolomite, and iron formation occur in a

of Lcalities. These, -^ks have their greatest developmer

the north shore of Larder lake, where they occur in an c

belt over a mile in width and several miles in length. Thej

of well bedded phyUites and slates, interbanded with fer

dolomite, the dolomitic bands having widths ranging froi

yards to several hundred feet. The iron formation consi

few small outcrops of banded jasper and magnetite, occurr

in the slate and greenstone. One of the largest of these

exposures occurs on the peninsula to the south of the Na:

Larder lake.

There has also been included with the Larder slate so

mitic, sericite schist, chiefly that occurring in the vi(

Diamond and Marjorie lakes, in McVittie township, and

west trending band situated a short distance north of Eei

on the property of the Pontiac and Abitibi Mining Compar
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eerioito gchiai may result from the iretamorphigm of either iKneous
or sedimentary rocks, the origin of this schist cannot be determine*!

froui its petrographical character. It has been classed provi>ic>niill).

however, V7ith the Larder slate, because of its association at a
number of points with dolomite and a dolomitic chert-like rock.

Lithological C/arac/tr.—Lithologically, tlie Larder slates and
dolomites do not differ essentially from similar sedimentary rocks
deposited in more recent geological periods. The slates and phyl-

iites are soft, grey to green rocks, showing two distinct cleavnges,

•me parallel to the bedding, and the o'Vcr croasiug tho bedding
planes obliquely. The most interesting phase of th? altered sed'-

inentaries are the dolomitic bands, which, owing to their liiphly

'•lliceous and hence more resistant character, stand up conspicuously
as ridges wherever they occur. They consist of pyritic, ailicified,

ferruginous dolomite, or possiltly ankerite, traversed by numerous
intersecting veinl^ts of quartz, or of quartz and ferruginous dolo-

mite. In most localities the fresh rock has a bright green appear-
ance, owing to the presence of a chromifcrous mica, probably
fuchsite. On the weathered surface the bands are always covered
by a thick coating of rust owing to the oxidation of the ferruginous
dolomite. The quartz veinlets which cut tlie rock are almost always
present even in beds only a few feet in thickness, and in many
places becomes so numerous as to convert the rock into a stockwork
or breccia. They usually terminate abruptly at the margin of the
band, or extend but a few inches, at the most, into the adjoining
M.ite. In a number of localities the veinlets can be seen to cut one
another obliquely, appearing on the surface as a rhomboidal net-
work. This feature is well illustrated by an outcrop of dolomite
on the Chesterville claim, shown in Plate VI. These dolomite rocks
are of special importance because of the occurrence of gold in some
of the quartz veinlets. The greater part of the prospecting and
mining activity in the Larder Lake district and adjacent areas, in
recent years, has been confined to this euriferous quartz of the
brecciated dolomite.

Examined in thin section, under the microscope, the slates and
phyllites are seen to consist largely of chlorite, with smaller

amounts of pyritc, quartz, sericite, orthoclaae, dolomite and plagio-

clase, the latter minerals becoming more abundant in the less meta-
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morphosod phase* of the rock. Ine dolomitic rock., in some p

consist entirely of ferruginous dolomite, chron.iferou* mica,

pyrito, hut usually varjing proportions of feldspar, quart/.,

sericite are aUo present. The chromiferous mica, as a rule,

not occur uniformly disseminated through the dolomite, bul

tributed in a linear form, xvhich suggests that the mineral

developed along fracture* in the rock, in a secondary manner.

Structural Eelations.—The structural relations of the I

slates, phyllites, and dolomites can be best studied in the di

to the north of the northeast arm of Larder lake. In this lo

they occur as a conformable succession of strata, with a un

southwesterly strike, a uniform cleavage, and an approximate!;

form dip. usually about TO deerees or more to the northwei

ac»le
„-- «n.

Fio. 3. Relation of frautures in dolomite to

direction of stress.

wouJ seem that during the deformation of these rocks the i

dolomite tended to fracture, in accord with the laws of dy

along planes making an angle of approximately 45 degre<

the direction of stress, so that two systems of fissures intei

one another at 90 degrees were developed. The relationship

fractures, now occupied by quartz veinlets, is shown in Fis. !
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occur oti tti<> imrth shore of Larder lake, the slates and

'lolomiteii appear to be iiitonttratitied with the greenstones and green

schist, and while it may he poinHihle that they nre in reality younger

than all the greenstones, Imving been infuliled to their present posi-

tion, there is no structurnl evidence in support of such u conclusion.

C'onglomeiates, or other evidence of unconformity, were not observed

along th line of junction of the slates and the greenstone, the two

rocks apparently grading into one another.

Thickness.—In tlie district along tin; north shore of Larder

lake, where the slate and dolomite are most extensively developed,

these roeks seemingly form a conformable monoclinal succession,

dipping steeply to the northwest for over a mile. If it l>c assumed

that there has been no duplication of beii". i; thi-> distance, the

Larder slate and dnloniitc in that locality have a thickne-s of 5,000

feet, of which 90(» to l.iHM) feet, or nearly one-fiftli, consists of

ferruginous dolomite.

Origin of the Dolomitic Rocks'—In the Summarj- Heport of

1910 it was pointed out that, while it was assumed that the car-

bonate rock occurring on the north shore of Larder lake and else-

where in that vicinity, owed its origin to sedimentary deposition in

a manner similar to the slates and phyllites with which it was there

associated, there was apparently a relationship between the dolomite

and the quartz porphyrj* which this assumption did not explain.

If it be assumed, for the purpose of investigation, t!iat the ferru-

ginous dolomite is not of sedimentary origin, it seems necessary to

conclude that the rock has originated by the alteration and replace-

ment of quartz porphyry and aplite under the action of hydro-

thermal solutions. That replacement has taken place, under this

hypotheiis, is evident from the fact that carbonation of all the lime,

iron, and magnesia in the quartz porphyry or aplite would result in

less than 2.5 per cent of ferruginous dolomite, whereas the carbonate

rock usually contains 40 per cent and upwa !- of this constituent.

The evidence supporting the hypotli"si3 of alteration and

replacement of the porphyry and aplite by hydrothermal solutions

may be briefly stated as follows :^

(1) On claim L M 31, McVittie township, immediately north

of the Harris-Harwell property, masses of porphyry—too small to

'Revised Nov. 30. 1911.
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)m indietted on the map—occur in the dolomite. The dolomite all

putet trtniitiontlly into the porphyry, on dtiin L1I81, on tl

Valentine claima in Skead townahip, and in the aouthwett com<

of Heant townahip.

(2) The porphyry everywhere contains a considerable propo

tion of carbonate, and in places is largely replaced by it. This

exemplified by porphyry dykes occurring on the aouth shore (

Fortune lake, on the property of the Pontiac and Abitibi Minir

Company.

(3) Numerous vcinlcts of quart* and dolomite containii

chrome mica intersect the porphyry dykes occurring on the sou

shore of Fortune lake. Similar veinlets also cut the aplite occii

ring on the Gold King claims IIF 140, on claim SV 601, and

a number of points on tlie shore of Fitzpatrick bay, Lnrder lak

(4) The following observation-, while not conclusive when co

sidered individually, yet taken as a whole indicate without a dou

that thi; carbonate rook or the rock from which it was derived h

^n subjected to the action of hydrotbennal solutions.

The minerals quartz, chrome mica, ferruginous dolomite, se

cite, and pyritc, wbWh constitute the ;iolomilic rock, are those wlii

commonly result from hydrothcrmal action.

Tiie mineral tourmaline, which contains boron, occurs in t

quartz veins traversing lV ''dloinitc.

Mr. N. B. Davis, vlio ,tcil in the field work in this distr

during the summer of lOlo, found the carbonate rock to contt

traces of boron.

Tlio occurrence of the chrome mica in the quartz veinlota

porpiiyry, as well as in the carbonate rock, suggests that this mine

is of secondary origin and, if secondary, a result of hydrothcrr

action.

As opposed to the above hypothesis it may be observed that i

carbonate rock in its most extensive development is interbedc

with slate and phyllite, and occurs in uniform continuous bai

extending for several miles, that the quartz porphyry and aplite

not unique in containing considerable carbonate since all the K

watin rocks of the reg'on show the same alteration to a greater

less degree, and further, there is no apparent reason why the repls

ment should be largely limited to a locality where sedimentary ro

occur.
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It is apparent, therefore, that hydrothermal solutions hare acted
on the Keewatin rocks of the region and that some carbonation and
replacement have been « ff.'ctcl tlirough their agcn-y. but in vLu of
the intense niotamorphism and deformation to which tliese rocks
have been subjected, and the extromo mobility of carbonates under
such conditions, the writer has ossumed provisionally that the car-
bonete rock as it occurs in its most typical <levelopment—along the
north shore of Larder lake—is of sedimentary origin.

gUAHTZ PORPHYRY, RIlVOtJTK, AND APLITE.

Oeneral Character and Di»trihution.—T\ii! greenstone and green
schist described above are intruded here and there by quartz por-
phyry, rhyolite, and oplitc, whidi have been included in the Kee-
watin aa a third subdivisio; . Owing to the complex manner in
which these rocks oml the greenstone and green schist have been
intermingled it is difficult 'n places to properly delimit all of the
outcrops on the mop. The largest area in the di-itrict is that which
occurs in the vicinity of Beer hike, on the boundary botMcn
McVittie and McOarry townships.

Lithological Character.—The quartz porphyry in its most typi-

cal occurrences is a fresh, pink to jrrey rock, contiMuing di-stinet

phenocrysts of quartz and feldspar. As a rule it is lii«hly charged
with pyrite, and contains considerable ferruginous dolomite, which
gives the rock a yellow appcaraiao on the weathered surface. In
some places it is cut by vcii.iets of quartz mid cnrboiiiite precisely

similar to those traversing the dolouiitic bands. 'J lie name rhyolito

has been assigned to a few siuall acidic dykes of exceedingly tine

texture. The aplite is p pink rrick consisting largely of feldspar

and quartz, ha- - niodiuin texture, and is intersected by veintets of

quartz and dok of the usual character.

The microscopic study of the quartz porphyry shows the rock

to consist of phenocrysts of quartz, orthoclase, and plagioclase,

enclosed in a matrix of quartz and feldspar, usually accompanied
by some carbonate and chlorite. The plagioclase phenocrysts range
all the way from albite to labradorite, but the nlkalic varieties pre-

dominate. In those sections in which basic plagioclase becomes
abundant, the orthoclase disappears, so that the rock passes out of

the granite-rhyolite family into the diorite-andesite group of rocks.



26 OKOI,OOir.\l. HfKVKY, CASAIIA

•ml i-. therefore. n..t properly qu.rt/. porphyry but .,««rtx por,

,i,c Since, however, .,«««/. porphyry i. the prr.hmunat.nB t

the n«,.... pon.hyrite ha. boon omitted. Tho rhyohto .. prcc>

.iDiilar in eompodtion to the .,u«rt. porphyry but po».e..«. «

texture. The ..plite whe.. examined i..icro«copT«ny wa» foun

con.in InrKely of ..unrtz. gruphio intergrowth. of quartz and

,p.r and nlkalic plagioolase. w.th earbonato and pynte m very

quantities.

Structural Helal ion,.-Ovi\ng to tho .nechanioal defora.ti

which .he ...idic «.e.n.,er. .f the Keewa.in have been subjeot.

i, ditHcult ,o detem.ine their .truHurul relations, but the ev

considered a. a whole indicates that they are

«""-»J J"
than the .,.hor n ..,n>«.r. of the group. Throughout eons.dc

areas the porphyry and greenntone appear to bo very much ,

mingled, so nuu-h so as to forn. u p.eu.lo-.-onRb„>ernte. and

possL that so.ne of this roek n^ay be .i.nply the .nter.or c.

portion of acidic volcanic flows. In a few places, however,

defined .lykes of the porphyry intrude the greenstone, and a

relationship holds for the rhyolitc and apl.te. If he do.

rock is of sedimentary origin, then the quart., porphyry rh

and aplite must have intruded the dolomite, formmg an

mediate rock, for all intermediate types between quartz po.

and aplite and the dolomite are present. There is an alte

possibility, however, .ha. .he dolon.itic rock has been forme

aykes of aplite. .p.ar,/ porphyry, a.ul related rocks by tl

replacement, but. in eitl er cu.e. the a..idic n.embers of th.

watin must be younRer than the Larder .late and phylhte.

lielatio. of th.- Kr.<valn, to Other .SVne^.-The Ke

group, as els.where in the Timiskaming region, and . (

intruded by tho Laureutiau granite and gneis,. and .s o

unconformably by the Iluronian. Its relationship to the 1

.ehi.t was not ascertained, owing to the fact that the two se.

largely confined to separate portions of the d.stnct, and as

was observed <lo not occur in contact with one another. T

Keewatin has been intru.led by the Lnurentian ,s inferrcl f.

presence of inclusions of liornblenJe schist in the granite am

in the vicinity of the Keewatin contact. But there is a

further evidence that the highly metamorphosed green scl
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the Keewatin are chiefly developed in the district adjacent to the

Laurentian hatholithic border. The unconformable relationship of

the Huronian to the Keewatin is shown by the occurrence of frag-

ments of the various Keewatin rocks in the Huronian conglomerate,

and by the immense structural break which separates the two groups

of roclw, the flat-lying Huronian resting on the upturned edges of

the Keewatin.

PtINTIAC SCHIST.

General Character.—In the eastern part of the district large

areas are occupied by a very fine-grained, uniform mica schist, con-

stituting an extensive series, lithologically distinctly separate from
all the other rocks of the fundamental complex. It consists essen-

tially of quartz and biotite, with usually some feldspar, either

orthoclase or albite. The relationship of the series to the Keewatin
was not ascertained, hut, like the latter, it is intruded by the

Laurentian granite and gneiss.

Distrihulion.—Although the rock surface in the district in

which the Pontiac schist occurs is largely buried beneath Pleisto-

cene deposits, rock exposures are sufficiently numerous to indicate

its approximate distribution. With the exception of the southwest

comer, it occupies practically the whole of Montbeillard township.

There is also a westward extension from the main area along the

line between Dufay and Dasserat townships, which reaches within

less than 2 miles of the interprovincial boundary. The Pontiac

schist thus comprises a continuous area of over 100 square miles,

although its actual extent, if its distribution beneath the Huronian

is considered, is no doubt considerably greater. The surface distri-

bution of the series is sharply defined to the north by its contact

with the Huronian, but to the south and west its areal extent cannot

be fixed on the map, except within wide limits, owing to the contact

zone which marks its junction with the Laurentian. To the east it

extends beyond the limits of the area mapped.

Lithologicdl Character.—The Pontiac schist varies in minera-

logical composition from a biotite schist to a quartz schist. When
freshly broken the rock presents a bright grey appearance, but on

the weathered surface is usually more or less rusted, due to the

oxidation of sulphide of iron. In a number of localities pyrrhotite,
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or pyrrhotite and magnetite, occur interlaminated with the schist,

the mineralized zone having a width of several feet. Irregnilar

veins and lenses of quartz strung out along the parting of the schist

are also very common, particularly on the east shore of Moose bay.

Lake Opasatika. On weathered surfaces the rock, in places presents

a ridged appearance, the ridges occurring in two sets at right angles

to one another. The greater resistance to weathering shown by the

schist at these points arises apparently from a slightly finer terture,

since the ridges differ in no other respect from the rest of the rock

The origin of the textural variation was not apparent, but might

possibly arise by recrystaUization along rectangular joint planes.

Examined microscopically, the schist is found to consist essen-

tially of quartz and biotite, with or without feldspar, the latter

when present being usually orthoclase, but in some cases albi e.

Small quantities of other minerals, such as pynte. muscovite,

calcito, epidote, and garnet are commonly present as accessory con-

stituents. The biotite, as a rule, is not very abundant, and is always

more or less chloritized. In the more schistose sections the quartz

grains are distinctly elongated in the direction of schistosity. The

texture is rather fine-grained, although the individual mineral frag-

ments vary considerably in size. In sections of some of the more

massive specimens of the rock, the mica can be seen to fill the inter-

spaces between the quartz grains.

Origin.-The microscopic examination of thir. sections of the

rock, as well as its field relationslup, suggest very strongly that the

Pontiac schist has been derived by metamorphism from ancienl

quartzose sediments. The banded character of the rock, m places;

the occurrence of magnetite interlaminated with the schist; anr

the hornfels structure, which it exhibits in places when examine.

in thin section, under the microscope, are all indicative of a st-d,

aientary origin. And since, in some localities, the rock consist

almost entirely of quartz, having a silica content as great or greate

than most acid igneous rock, it seems probable that the or.gina

rock, at these points at least, was a quartzite. In some of thos

portions of the schist most remote from the contact of me intrude

Laurentian granite and gneiss, particularly in the vicinity o

Kekeko lake, the rock seems to have suffered less alteration, and t

retain in part its original clastic character. A thin section of th
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schist from Eekeko lake, whra examined under the microscope, was

found to consist largely of grains of quartz, orthoclase, and plagio-

claie, evidently constituting an arkose. The presence of such an

extensive series of quartzose sediments in the fundamental complex

seems to necessarily imply the existence of an older Laurentian

granite in this region. This, however, if exposed at the surface,

has not yet been recognized.

Structural t^eaturet.—The very pronounced schistosity shown

by the Pontiac schist, as w^ as the banding which in some places

parallels the schistosity, suggests that the cleavage and the original

bedding planes of the rock are coincident. The manner in which

slabe of the rock break off parallel to these planes of parting is

particularly well exemplified on the east shore of Moose bay, Lake

Opasatika (Plate VIII). The angle of dip of the cleavage varies

from zero to nearly vertical, but is usually less than 60 degrees. The

direction of dip also changes greatly, although in general it is to

the north or northeast, awr/ from the intruded Laurentian granitw

and gneiss. Vertical or nearly vertical jointing planes paralleling

the strike of rock are very common.

BelaHons to Other Fomitttiont.—^The Pontiao schiat was not

observed adjacent to Eeewatin rocks, although outcropa of green-

stone belonging to the latter group occur wit' •>rt distances of

the schist, in the vicinity of Lake Opasatikt. <e exposures,

however, afforded no evidence as to the stratigram A or struc-

tural relationehip of the two groups, so that their age with respMt

to one another was not determined.

The manner in which the Laurentian granite and gneiss have

invaded the Pontiac schist is strikingly evident throughout a wide

zone along their contact. In the district to the east of Lake Opasa-

tika, the border of the Laurentian batholith contains numerous

blocks of the mica schiat throughout a belt several miles in width.

These xenolitha are in many cases cut by numerous intersecting

dykes of granite, aplite, and pegmatite, the older dykes, in aome

places, being faulted along the plane of the younger, as shown in

Fig. 4. In the country to the west of Lake Opasatika the manner

of intrusion appears to have been largely by lit par lit injection,

innumerable narrow dykes of the granite penetrating the sehiat
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parallel to its cleavage, at intervals of a few inches or le«. ThU

type of igneous intrusion is illustrated in Fig. 5.

Throughout the contact belt to the east "f Opasat.ka smaU

local areas of rock rich in ferromagnesian -l^-^^^J.^f"^

occurrence. Tn »on,e plnoo. the.e consist entirely of hornblende,

rmatite, and aplite, cnttnur

other places of pyroxene, or of both hornblende and Pyj-^- |»

a rule, the rock also contains a varying proportion of other minerals,

such as biotite, orthoclase. microcline, soda plagioclaso sphene

apatite, magnetite, garnet, quartz, epidote. pyrite, and c^l^^J
^^

would seem most probable from their mineralogical composition^

that these peculiar variations in the normal granite have resulted

in some way from the recrystallization and partial assimilation of

masses of Keewatin greenstone, although there .8 also the possi-

bility that they are original segregations (ideoliths) in the granitic

magma itself.
». -d *• „

The unconformable relationship of the Huronian to the P.ntiac

schist might be inferred from the fact that the latter has been muA

more highly metamorphosed. However, in a number of placee,

Huronian conglomerate occurs overlying and containing fragmente
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of the schist, thereby giving uinplc pruul' ul° an crosional break

between the two scries. That this is not only an erosional but a

marked structural break is clearly shown by the difference in the

direction and angle oi dip ut tlic point of junction, the lluronian

dipping slightly to the nortlnve-t, ami the schist steeply to the north-

east.

mns Huronimn conglomvmte
R^Q iMuitntimn grmnita

Via. 0. Puntiac acbiat, intruded by Laurrntian granite, and iinounforinably nverlaiii

by HuTonian congloinerate, paxt ahor? of island in RcHt lake.

The Pontiac schist is intruded in a few places by dykes of post-

Huronian diabase, the most conspicuous examples being the long

northeasterly-southwesterly ridges which subdivide the two large

expansions at the northern end of Lake Opasatika.

LAURENTUN.

General Charact'n:—Practically the whole of the southeastern

part of the district mapped is occupied by a cuniplex of acid '<?neou8

rocks of various kinds constituting the Laurentian. These ^ongist

largely of granite and gneiss, although passing locally by loss of

quartz, or of quartz and orthoclase, into syenite or diorite. They

vary greatly in texture and composition from point to point, and

are cut nearly everywhere by dykes of aplite and pegmatite, the
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Whole forming an igneous m.ss of a very heterogeneout cha»ct«.

The«. rock, aro younger than the Keewatin and Pont.ao whirt.

•ince they intrude them, but are overlain unconformably by »•

Huronian.

Distribution.~The Laurentian of this district compriMi •

marginal portion of the larger area of similar rocka extending for

many miles throughout the country, to the southward and eastward.

Within the limits of the accompanying map, it U confined to the

Bortheru half of Pontleroy and Desandroimi towiuh.p.. and the

southern part of Dufay and Montbeillard. The western border of

the area is delimited by the Huronian. while the northern borctor

is fixed by its contact with the Pontiao schist.

Lilhological Character.—The rocks belonging to this series of

acid intrusives. except where masses of pyroxenite and amphibolit*

occur, are always very light coloured, with a texture varying from

extremely fine to very coarse-grained. The most typical member of

the series is a biotite granite, although hornblende granite, lyenita

and diorite are locally not uncommon. The hornblende and biotit*

of the granite in many places show a slight parallelism m th.

arrangement of the individual mineral crystals, but • pronounoe<

gneissoid structure is not extensively developed, except in tb

country immediately to the west of Atikameg bay. Lake Opaaatiki

In many places the granite and gneiss are intruded by dykes o

pink aplite and pegmatite which from their lithologictl characU

and field relations were evidently formed during the Laurentia

epoch of igneous activity, and hence constitute an essential part c

that group. Mineralogically, these are identical in compoaitioi

consisting of quartz, orthoclase, or microcline, with a small quai

tity of muBcovite. but the aplite has a fine-grained, almost felsit

texture, while the pegmatite is very coarsely crystalline, containii

feldspar individuals 3 inches or more in length.

Microscopic examination of the Laurentian rooks shows thi

omitting the aplite and pegmatite from consideration, two m*

classes may be recognized, the first of which is characterized 1

biotite as its ferromagnesian constituent, and the second by hoi

blende. The rocks of the biotite group are usually granites

gneisses, consisting essentiaUy of biotite. quartz, orthoclawj. a;
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microdine. Thoie of the hornblende lubdivisioa range from horn-

blende granites to diorites, consisting chiefly of hornblende, ortbo-

cluse, and microclino, or iilkalic plagioclase, with quarts entirely

absent or present in sub* dinate amounts. Other minerak occur-

ring in theae rocks in less abundance are muscovite, apatite, sphene,

epidote, allanite, magnetite, calcite, ilmenitc, pyrite, and chlorite,

the latter always of secondary origin after biotite or homUende.
The calcite is much more common in the hornblende rocks, espe-

cially the more basic varieties. The aplite and pegmatite, where
pxuniined microscopically, were found to consist chiefly of quart/

orthoolaae and microoline, with muscovite in subordinate quantity.

Accesaory minerals were not numerous, but when present were
chiefly magnetite, biotite, and calcite.

In addition to the rock types just described, the contact sone
of the Laurentian with the Keewatin and Pontiac schist contains

uumeroua local areas of hornblendite, pyroxenite, and other varia-

tiona from the normal granite, all rich in ferromagnesian minerals.

If theae, however, have resulted from the modification of included

blocks of Keewatin greenstone they cannot properly be regarded as

an integral part of the Laurentian aeries. Where examined under
the microscope, in some cases, they are found to consist of horn-

blende, in others of pyroxene or of both of these minerals, but, as a

rule, more or less feldspar, either acid plagioclase, orthoclaae, or

microcline. In some sections biotite is very abundant, along with
other minerals such as sphene. apatite, magnetite, pyrite, calcite,

epidot«, and garnet.

Structural Feo<ure«.—Structurally, the Laurentian rocks of
this area appear to form a marginal portion of an immense batho-
lithic mass, which occurs extensively throughout the country to the
southeast of the district. This border belt constitutes an igneous
complex of exceedingly variable cliaracter, containing numerous
inclusions of the invaded rocks, and cut nearly everywhere by dykes
of granite, aplite, and pegmatite. It is probable from the wide
extent of the contact zone between the Laurentian and older schists,

that the upper margin of the granitic mass was nearly horizontal
and parallel to the present erosion surface of the country.

Relation to Other Formatiom.—The intrusive relationship of

the Laurentian to the other members of the ancient complex, the
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the miiitt of conglomerate, and a tiinilar relatioiuhip may cxiat

between niiy of the ineiubera of the »crie«. H wever, if minor Taria-

tion« be disregarded, in most places where the Ilur^nian occura, •
•tucw-iiioii can be recognized, cousiating of a bii^ul conglomerate

pa««iiiK u|i\vard through greywaclce into arkose, whii-h in its turn ia

iivcriiiiii l>y nn upitet conglomerate.

IHxhihulion.—Owing to the immense nunil)er ..f .^cnttered out-

.•r..|H .,r Iluronian i>rt-«nt in the district, no iittt-mpt is made to

outline tliu geographic disiribiilion of tlie series in dituil. The
largest Iluronian area ih that comprising the series of hills and
ridges extending along tlie interprovincial boundary, and eastward
across the northern part of the Quebec portion of the region. Out-
ride of this belt there arc two other areas which might be men-
fione<l: one on the north shore of Larder lake extending from the
Narrows eastward, and the other at the south end of the west arm
• if the same lake. Elsewhere in the district the exposures of Huron-
inn are uU merely small ronmantg capping the Keewatin, I.«uren-

tian, or Pontiac schist.

Uatal Conglomerate.—Kx the base of the Iluronian, where its

contact with the older complex is exposed, there is usually a coarse
conglomerate, resting in some places on a very definitely denuded
s\irface, but in others, grading into the older rock. The conglo-
merate is never distinctly stratified, although in a few places a
slight parallel alignment of the pebbles can be observed. It varies
greatly in thickness in different localities, the maximum being about
L'lK) feet.

When studied in the field the basal conglonicrate is found to
vary greatly from point to point, both in the size and variety of its

lobbies and boulders, and in the character of their cementing
uiterial. In some localities the enclosed fragments consist entirely

.< small pebbles whereas, in other districts, huge boulders predom-
inate; and the matrix, which in one locality is a fine-grained
fircywackc, in another district may be a coarse-grained arkose.
Small local masses of arkose, or greywacke, within the conglomerate,
are also common.

The pebbles and boulders of the conglomerate embrace all the
numerous rock varieties contained in the underlying complex,
although fragments of the greenstone and green schist are not aa
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consist primarily of rounded to angular grains of quartz, orthoolate,

aud plagioclase, with subsidiary quantities of calcite, sericite, epi-

dotc, and pyrite.

Upper Conglomerate.—Resting conformably on tho Huronian

arkose, is an upper conglomerate, which differs but little from the

basal member of the series. As a rule, the enclosed fragments of

this conglomerate are smaller than those in the lower, but the two

rocka are lithologically so nearly identical that they cannot be

differentiated in the field, except where their stratigraphical reln-

tions are known.

Thickness.—Owing to the lack of distinct bedding planes in the

conglomeratic members of the Huronian, it is usually difficult to

determine the direction and angle of dip of a complete section of

these rocks so that their exact thickness can not always be deter-

mined, although vertical sections of portions of the eeriee can

be obtained in many of the prominent hills of the region. The

maximum vertical thickness is probably about 900 feet, but this

would be slightly greater than the actual thickness, for the series

has a dip of about 15 degrees. This thickness, on the other huid,

may be considerably less than the maximum thickness actually

present in the region, and is certainly much less than that origin-

ally deposited, since a large part of the scries has been removed by

denudation.

Structural Features.'—The Huronian on the whole has not been

greatly deformed, being very gently folded into northeasterly and

southwesterly trending anticlines and synclines, with au angle of

dip averaging 10 degrees. In the neighbourhood of Larder lake,

however, there are numerous areas of conglomerate which have been

greatly mashed in a direction parallel to the strike of the under-

lying Eeewatin. These conglomerates might have any one of the

three following relationships to the other rocks of the region: (1)

They might be Keewatin conglomerates deposited between the vol-

canic flows of that series in a manner somewhat similar to the

interflow conglomerates which occur in the lower portion of the

Keweenawan series. (2) They might belong to an older Huronian

series, that is, a series younger than the Keewatin but older than

'ReviseU Nov. 30, 1911.
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the undi.i„rled Iluronian. C^!) They might be portions of the

ordinary flut-lying series which have suffered local disturbance^

It is possible that conglomerates belonging to all three of tl.e

above classes nre present in the region, but the evidence is not con-

clusive There is an area of mashed conglomerate on the shore of

Larder lake, at Larder City, which has been intruded in a m.*t

complex manner by a hornblende lamprophyre-vog«.te (see Plat*

X) The pebbles of this conglon^erate also differ from the normal

tvpe in that thev consist entirely of quartz porphyry, rhyolite, and

iron formation. 'From the occurrence of pebbles of iron formation

in the rock it mi^ht be concluded that it is younger than the Lanier

date since the latter contains some of that formation. The presem-e

of the intruded lan.prophyre, which was not observed to cut tl,e

undisturbed Iluronian, suggests on the other hand that the mashed

conglomerate may be older than the flat-lying series and that .t

therefore, lelougs to class 1 or 2. It was also observed, however, that

in some outcrops, where the mashed conglomerate had a considerable

vertical thickness, the schistosity appeared to diminish froni the

base upward, as if the contact of the flat lying Huroman and the

Keg^atin n.i^'ht have served as a plane of deformation. This pheno-

men* can be seen in a conglomerate hill situated on the northern

boundary of claim H.J.B. 21, in McGarry township. From this

observation it is probable that the mashed conglomerate, in some

localities at least, represents simply a local phase of the normaUy

flat-lying series.
, «• • „

In a recent contribution to the Engineering and Mining

Toumal Dr W G. Miller describes certain mashed conglomerates

occurring in tl.o vicinity of Kirk and Cross lakes, in the Cobalt

district. These conglomerates, like that at Larder City, have been

intr^uled by hnnprophyre dykes which in turn are cut by 'dykes ot

fine-grai.u.1 granite, apophyses from the Lorrain mass. He. then-

fore concludes that this mashed conglomerate belongs to a Iluronian

(Timiskau.ing series), older than the less disturbed Huronian or

CohaU oeries. The occurrence of the lamprophyre cutting tlie

sheared conglomerate at Larder City suggests that this conglomerate

may be the equivalent of Dr. Miller's Timiskaming series.

Relattous fo Other Fom«Hor.«.-The relations of the Huronian

to the Keewatin, Pontiac schist, and Laurentian indicate that prior

to the deposition of the series a prolonged period of erosion occurred,

durinir which the highly folded and metamorphosed rocks of the
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ancient complex were reduced to almost a peneplain. The abund-

ance of small scattered remnants of Huronian in lome portions of

the district, shows that at these points, at least, the pre-Huronian

base-levelled surface corresponds very closely with the present

surface. But some hills of Keewatin occur in the area, having an

elevation of from 200 to 300 feet above the general level of the

country, and these were no doubt much more prominent prior to the

time of the deposition of the Huronian, since they have certainly

been much retUiced by post-Huronian denudation. The areas where

T^urcntian ro<rks oo«"ur have also been greatly erode<l, since all traces

of the Huronian have lieon entirely removed throughout nearly their

entire extent. It is probable that during the erosion interval which

preceded the Huronian epoch, the Keewatin rocks suffered more

rapid erosions than the Laurentian. so that the more prominent

monadnocks of that ancient peneplain were composed of rocks be-

longing to the latter group.

The contacts between the Huronian and the rocks of the older

complex reveal some interesting facts with regard to the character

of the surface upon which the basal conglomerate of the Huronian

was deposited. lu some places tlm underlying rock passes gradu-

ally upward into the conglomerate, without any definite line of

junction. This feature can be seen at (he base of many of the small

Huronian outcrops overlying the Larder slate and dolomite, and at

the junct-on of the Huronian and Pontiac schist exposed at the

northern extremity of Lake Opasatika. On the other hand, in some

localities the contact is very sharply defined, the conglomerate rest-

ing on a smooth undecomposed surface of the older rooks. This ia

best exemplified on the south shore of Rest lake, where a rounded

knob of I^tirentian granite is overlain by coarse conglomerate.

Origin of (he Huronian.'—The Huronian in the region under

discussion, as elsewhere in the Timiskamiug district, is largely

represented by a series of conglomerates, greywackes. arkosea, ..nd

quartzites, formerly classed, in the Cobalt district, as lower and

middle Huronian, but now designated the Cobalt series.* The origin

of this group of rocks pwsents a problem for which a solution

entirely satisfactory to those geologists most familiar with the facta

'BeviNd Not. M, IWl. , , „ , «„ „.
'EnninMrinK and Miiiina Jotirnal, Vol. 92, p. SU.
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to be obwrved in the field has not been obtained. The «etie« wb» at

ene time thought to be wholly or in part of pyroclaatio origin;

later it woa suggested by Dr. W. G. Miller that deaert condition*

prevailed in this region, in Huronian times, although he noted

that the conglomerates in some respects resembled a glacial till;

B. W. Brock and others also pointed out the similarity of theae

depoaiU to glacial material, but considered the evidence available

at that time inconclusive, while Dr. A. P. Coleman, who has con-

tributed aeveral papers to the discussion, is convinced of their

glacial origin.

A complete investigation of such a problem, however, involve*

the consideration of every possible process which may have played

a part in the formation of the various members of the series. These

processes may include any of the following:—

(1) Marine or marine littoral deposition.* (») Wind depori-

tion. (3) Accumulation in situ by the normal process of weather-

ing. (4) Deposition from floating ice. (6) Fluviatile deposition.

(6) Lacustrine deposition. (7) Glacial deposition; or (8) any com-

bination of the above.

I shall apply some of the criteria which distinguish deposito

originating in these various ways, and endeavour to draw some con-

clusion as to the probable origin of the series.

(1) The great heterogeneity and general absence of complete

sorting throughout the greater part of the Huronian, the angularity

or Bubangularity of the pebbles and boulders in much of the con-

glomerate, and the great thickness and enormous extent of the con-

glomerate are features not characteristic of marine or marine

littoral deposits, and furthermore, the ancient regolith which occurs

at the base of the series, in places, could scarcely have survived a

marine submergence accompanied by the intense wave-action which

the accumulation of a wide-spread basal conglomerate st-veral

hundred feet in thickness necessarily implies. The marine or

marine littoral origin of the Huronian of this district need not,

therefore, be further considered.

(2) In a few localities, notably in the vicinity of Lake Timis-

kaming, the quartz grains of the Huronian quartzite are surrounded

•Journal of Geology. Vol. XIV. p. S26.
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by a film of hematite, which niight poiiibly indicate the exiitence

of an arid or lemi-arid climate at the time the quartsite was
depoaited. The general domination of disaggregation over chemical

decomposition in the formation of the Huronian is also probably in

harmony with dry climatic conditions. Nevertheless, if an arid or

semi-arid climate existed at any time during this Huronian period,

it was not of sufficient intensity for teolian action to become the

dominant depositional factor, for in most localities the quartzite

and arkose are sufficiently well stratified to indicate a subaqueous

origin, and the quartsite occurring in the vicinity of Lake Timis-

kaming, the grains of which are coated with hematite, contains

rounded pebbles of quartz and jasper which are clearly waterwom
and not windworn fragments. Moreover, since the greater part of

the Cobalt series, although of continental origin, is unoxidized, it

is more probable that a himiid climate prevailed at the time the

series was deposited, rather than desert conditions as has been sug-

gested by Dr. Miller.*

(3) The gradational contacts between the Huronian and the

underlying rocks seem to indicate, that, at the time Huronian deposi-

tion was initiated, the surface of the ancient complex was in a

condition very similar to that of the granites of the Piedmont

plateau, to-day, as described by Merrill.* The basal beds of the

Huronian, at these points, were evidently developed in situ by the

normal process of weathering, and represent a fossil soil. It is

evident, however, from the presence of stratification in a consider-

able part of the Huronian and from the great variety of pebbles and

boulders in the conglomerate, that transportation was involved in

the formation of the greater part of the series. A part of the

Huronian conglomerate is, therefore, evidently a remnant of an

ancient regolith, but the origin of the great mass of the series must

be explained in other ways.

(4) It might be possible for a group of rocks having some of

the characteristics of the Cobalt series to be deposited on the sea-

bottom from icebergs. The evidence pointing to a continental

origin, however, is so conclusive that this mode of deposition for

the whole series need not be seriously considered. Nevertheless the

'Rmort of Bureau at Hinei of Ontario. Pt. II, p. 41.

>BJIetii of the Oeologicsl Society cjf Amorica, Vol. \l, pp. 321-332.
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prewnce of l«rgo boulder*, a foot or more in diameter, in the midst

of fine-grained stratified greywacke, aeema to necessitate the agency

of floating ice. It is, therefore, concluded that floating ioe wa«

present in the lakes or rivers of this Iluronian period.

(6) The great variation in the size and constitution of the

pebbles and boulders composing the conglomerate of the Cobalt

series, the varying degree of abrasion to which these fragments have

been subjected, and the grcMt variability observed in the rook* of

the series, when followed along the strike or along the dip, are

general characteristics which commonly belong to sedimenU of

fluviatile origin when deposited not far from the source of supply.

As opposed to the fluviatile origin of the Cobalt series, it may

be noted, however, that the transportation of large boulders which

occurs in places in the conglomerate has not been satiafaetorily

explained. Tlieee boulders are coir.monly 2 feet or more in diameter,

and, in the iiuse of the granite boulders, are in some places many

miles from the nearest possible source. And furthermore, since the

surface upon which the conglomerate was deposited was compara-

tively flat.' the streams effecting the transportation of the boul4er«

would necessarily have comparatively gentle gradients. It has been

suggested by Dr. Miller that the climate of Huronian times wa«

semi-arid, and that with such climatic conditions violent floodt

might account for the transportation of such large boulders,* but

from the evidence cited in (2) and (4), it is more probable that the

climate tiiroughout the greater part of the period was cold and

humid and that torrential action was, therefore, unimportant.

(fl) In some localities the greywacke, quartzite, and arkose of

the Cobalt series is distinctly and uniformly bedded (see Plate IX),

and the quartzite in places is also characterized by uniform and

continuous ripple marks. From these observations it is inferred

that the stratified greywacke, quartzite, and arkose were deposited

from shallow standing boilies of water, and are, therefore, probably

of lacustrine origin.

(7) In a paper contributed to the American Journal of Scionce

in 1907, and in a number of publications since that time, Dr. A. P.

Coleman has advocated the glacial origin of the Huronian of

See pace 38.

•Report of Bureau o( .Mine* of Ontario, Part II, 1K07, p. 58.
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northern Ontario and Quebec, and has |M>inted out the striking

limilaritT' of the conglomerate of the Cobalt series to Pleistocena

till and to the I)w>ka eonRlomerato of South Africa. The prin-

cipal features upon which Dr. Culeii:an buoes his conclutiions may
be •unmariMd briefly as follows : the great thicknew and wide

extent of the conglomerate; the great size, angularity, and hetero-

geneity of the included t>«bble3 and boulders; the character and
variability of the icatrix; the occurrence of immense boulders at a

distance of sevtrnl miles from the source of supply, and, finally, the

diiicovery of kfratched and polished pebbles and boulders in the con-

glomerate at robalt.'

In opiKisitioii to Dr. Coleman's hyiiothesis it has been main-

taine<l that glncitited surfaces should somewhere be found bantath

the conglomerate in«tead of the regolith which commonly occurs.*

But a« Dr. Coleman has pointed out,' glaciated surfaces are not

general beneath the till deposited along the border of the North
American Pleistocene ice-she* 1- nor beneath portions of the South

African Dwykn. And, furthermore, smooth undecomposed surfaces

have been found beneath the conglomerate of the Cobalt series both

in the region described in this report' and in the Oowganda district.'

These surfaces are not unlike the glaciated surfaces which are char-

acteristic of the region at present, although stream erosion or wave-

action could no doubt produce a similar effect.

While en;;ageil in mapping the geology of the Larder Lake

district and adjacent portions of Pontiac county, the Huronian

rocks were especially examined by the writer and his assistants, for

any evidence relative to their glacial origin. For this purpose the

pebbles and boulders of the couglouierate were separated from their

matrix, wherever possible, and their surface examined for stria?, but

no pebbles or boulders were found in which scratches could be posi-

tively identified. During the past summer, however, Mr. E. M.
Burwash, who assisted the writer i-.i the field, succeeded in breaking

out some pebble* from the conglomerate occurring at the north end

Bulletin Geolncieal Society at Amorica, Vol. XIX, pp. 366-397 Amerirsn Jour-
Btl of Science, Vol. XXTII, op. 187-102.

<C>B. llin. Joumai. Vol. XXX, pp. e40-e»7.
•Canadian Minine Journal, Vol. XXX, pp. 681.

<SeeiiaceS8.
'Prellininar>- Report on the Gowganda Dbtrirt by Vi. H. Collins, Gcuiogical

'r^unrey, Canada. 1909. p. 31.
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of Kek«ko lake, in BoiKhatel township, whiih were definitely

scntehed in two directioni. The conglomerate at this point lies

almoet boriionUl, and has been neither mashed, sheared, nor faulted,

BO that the scratches cannot be attributed to any dynamic cause

operating after the formation of the congloraerae. The pebbles

exhibiting the scratches when separated from their greywocke mttriji,

an found to consist of fine-grained greenstone, and possess rounded

comers and facetted faces—the typical form of glacial stones.

As further evidence bearing on the glacial hypothesis, an

Attempt was made to obtain a definite eitimtite of the proportion of

'aoled' pebbles and boulders in the Iluronian conglomerate. Only

those stones having rounded corners and two or more plane faces,

which when projected, intersected at a considerable angle, were

classed as 'soled,' and, since it was not possible to break out the

pebbles and boulders for examination, on all sides, the count was

made from observation of the outline exhibited in a given area of

rock surface. The estimate made in this way ranged all the way

from 8 to 88 per cent, but in all those loca1itie>) where the con-

glomerate was extensively developed the percentage was high, usually

from 20 to 80 per cent. If it had been possible to break out the

pebbles and boulders for examination in three dimensions, the above

percentage would certainly be greatly increased. It was observed

in making the above estimates that all the more typical areas of

conglomerate pebbles or boulders, having shari" comers, were un-

common.

Dr. Coleman's discussion of the origin of the Huronian has

been largely confined to the basal conglomerate, although he suggests

that beds of stratified conglomerate and slate, lying between masses

of tillite, might correspond to Pleistocene interglacial deposits.

From the observations cited in sections (5) and (6), above, it was

concluded that portions of the Cobalt series were of lacustrine

origin. This (conclusion, however, is in no way opposed to the

glacial origin of the conglomerate, since interglacial and post-glacial

deposits are commonly of lacustrine and fluviatile origin. In the

region described in thia report, the Cobalt series contains a basal

and an upper conglomerate. These conglomerates resemble one

another very closely and undoubtedly originated in the same way.

If it be assumed that these conglomerates are of glacial origin, then
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they eonitituto two teparate till sheet* and tlie ttratifled greywadte,
arkoae, and quarUitc are interglacial, or poisibly in tome localitiM,
po»t-g]aciaI depoaita.

From the above di»cu»»ion, the following positive conclusiona
may be cited with regard to the conditiona and mode of deposition
of the Huronian rocks occurring in the vicinity of Lake Timia-
kaming and northward: (1) that the seri«« is entirely of terres-

trial origin; (2) that the basal portion of the aerica ia, in placea.
an ancient regolith; (3; that climatic conditiona were auch at times
during thia Huronian period that floating ice waa abundant in the
lakea and rivers of the region, nnd (4) that lacuatrine deposits are
also represented in the aeries.

With regard to the mode of deposition of the major part of the
conglomerates of the Cobalt series, only two hypotheses need b*
conaidered. They are either of fiuviatile origin or have bean
deposited from continental ice-sheets. From a consideration, how-
ever, of the difficulties of transportation involved in the fiuviatile

hypothesis, and, on the other hand, the facts, that practically every
feature of the Cobalt series can be duplicated in the PleUtooene
glacial, interglacial, or post-glacial deposits of the same region,
that there is evidence indicating that the climate during at leaat a
part of Huronian times was cold and humid, that the pebbles and
boulders of the Huronian have cliaracteristically a ' soled ' appear-
ance, and that striated pebbles and boulders have been obtained in
two localities over 60 miles apart, it seems necessary to conclude
that the evidence preponderates in favour of the hypothesis that the
conglomerates of the Cobalt series are of glacial origin and have
been deposited from ancient Pre-Cambrian continental ice-sheets.

In the foregoing pages an attempt has been made to apply the
criteria which distinguish the various types of clastic sediments to
the different roek varieties represented in the Cobalt series, and to
ascertain in the light of the facts now available which of these will
best acc-nrnt for their origin. As a result, it has been shown that
tlie preponderating evidence is in agreement with the glacial hypo-
thesis, for with the exception of the ancient regolith which occurs
at the base of the series, the conglomerates simulate a glacial till in
every feature; the stratified greywacite, arkose, and quartzite con-

tained in the series have their duplicate in the interglacial and

il
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povt-gUriMl (Icpcmitt kill down ly till) I'leiatiHif iiv continental ic«-

•hwU, And the upper conKluint-ratc might w«U he du* to a recur-

ranoe of glacial couditiuni.

The occurreui-e of the ancient regolith of the ba*« of the Cubalt

lerira ii not a teriout objection to the glacial bypotheait, when it ii

con»i(lere<l that the regions of niaxi.nuni glacial depoaition, near the

niargint of the :i'c-«li<-<>tr), uru the rrgions where imoothly eroded

and itriatcd •urfat.v* uro Ica^t abundant, and that the baial con-

glomerate hat bet'n found retting on a tuiooth undecompooed turface

exactly similar to that pruduct^l by glacial erosion, in at Irast two

localities.

With the progrcas of ditailcd iicolugical investigation in reffions

where Pre-Cambrian roclcs occur, it is becoming more and more

npporcnt that the nindern prooes<es of sedimentation and erosion,

with uU tlieir niultiplo variation!>, were at work on the earth's

surface even in the early I'rc-Cambrian times. The existence of

Ifuronian continental ice-sheets would be simply another link in

the chain of evidence pointing to the remarkable uniformity of

natural processes even from the very earliest times, in the earth's

history, of which we have any knowledge.

Correlation.—It may be notoil that no attempt has been made

to assign this series to any particular division of the Iluronian

fiystcm, although it is stratigraphically and lithologically equivalent

to, and practically continuous with, rocks which elsewhere in the

Timiskaniing area have been called lower Huronian, or lower and

middle Iluronian in the Cobalt district. It is doubtful whether the

relationship of these rocks to the original Iluronian of the north

shore of Lake Huron, or to the rocks similarly classified elsewhere

in the Lake Superior-Lake Huron region, is at present sufficiently

well known to permit of such close correlation. For this reason

they have been described as simply Huronian.

PObT-IirRONUN INTRU81VE8.

General Features and DUtribulion.—At widely separated points

throughout the region the Iluronian and older formations described

above are intruded by dykes and small masses of a variety of rocks

including diabase and gabbro, olivine diabase, and syenite porphyry.

The olivine diabase although observed in only two loca'ities, fornix

4 .
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Uw largiwt UDi] Hio«t |»r«i4t«>iit i>o«t-Hi.r.ni«i. .lyk« ot the wholo
tttion. Thit oiitProf.. •» n prominent tidg^, rnnniuK in a north-
«ttt*rljf .lirection, ui fht- nf.rfl> ou,\ of Lak.. 0|.,.,«t.ku. It has •
width of ahout :WJO y«r.l«. ,.u. « 1,„ tra.*.! f..r ...vt-rul mile.. A
»eiy imall outcrop of olivine diabaw aUo ovrur. inlrudinR tU
Ijiurentian nl the ea,t rn.f of Kl-l.ku»«.ka lak.". Tli.- .j.-uite por-
phyry wa. oWn-cl in oul.v ono l.,calitv. It owurn .m nu oblonit
maw, .bout half a mil.. l„nK «n.| a f.„.rth „f « miU *iUo. betwet-n
OBler uid Rtnaud lak. to the nottheant of Lake Opn-atika,

A lM.rni.I«n.le bi.„... lam,,ro,.|,.vr.. ,jr. „rs as an im«iil«r niOM
on tl... lI.,rri,-.M«xw,.|! .lai,,, ,H - ur,), „, irr..«ul«r dyke, intrud-
niK the KeewatiM Kr....nM.>ne .... „rri,m ..,. tli. -outh i.horo of the
Narrow, in I^rdtT luk-, «„.| i„ .j.vk, > .uttinK the nm.he.1 conglo-
merate whi.-h ,H-..urH ..I. th.. ,lmrc of birdor lake at Urd.r ( it.v

(Plate X). Be.-ause of it- ooeurrHur ii, ,),o last nicntio.itci rela-
tionahip It is diteribed al.,„K with th,- [..Kt-IIuroninn intnisiv.^,.
If. however, the inni.h.Hl . .,nKl.,nur..ic. i* not o lo.-ully .i..t„r.ne,1
pha.e of the Hat-lyinir lluronian .uMKloinornte. I,ut Mon^H to th.-
older basement un.IorlyinK th.- UtimniHi.. then tho lamprnplivr,. i,
in reality more closely r«l«.c<l to the K..,walin oomplex. In any
cue It muat certainly bo much older than tho diaba-o. syenite por
phyry, and other rotka .-lawed an imst-Huroninn. for it ha« suffered
considerable inincralogical altrruti.ni.

On the ea*t shore of Lard.-r lake to tho north of Hig Pete island
a small reef of ,ock o«un, which resemble, the post-lfuronian
diabase in appearance, but when examine.1 un.lcr the n.icro8co,,e
was found to l« can:ptonitc. While there is no positive evi.lence
as to the age of this rock. boca„«e of its freshness and its occur-
rence in proximity to post-IIuronian dial.asc it has been classed
with the post-IIuronian intruRivea.

LUholcgical CharacUr-the post-IIuronian diabase and gabbro
as a rule are fresh, massive, dark green rocks of medium texture
but becoming fine-grained and microcrystalline in the smaller dykes.'
and along the margins of the larger intrusions. On the basis of
miueralogical composition, they may be subdivided into two classes
according as olivine is present or absent. Both the olivine and the
olivine free varieties can be seen in places, even in the hand speci-
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men, to be distinctly ophitio, but in other localities the diabase loiee

this characteristic and passes into gabbro.

The microscopic study of the post-Huronian diabase and gabbro

reveals very distinctly the various textures, ophitic, allotriomorphic,

and porphyritic, which charnctorize the rock in its different locali-

ties. As a rule, it consists of elongated crystals of labradorite

enclosed in augite, with small an-.ounts of apatite, magnetite, and

ilmcnite. Quartz i^ not commonly present in the rock, and when it

does occur it usually forms n micrographic intergrowth with feld-

spar. Nonnally tlie minerals arc very fresh, but secondary horn-

blende, chlorite, calcite, and epidote were observed in some of the

thin sections examined. The olivine diabase, except for the presence

of rounded crystals of olivine embedded in the augite and plagio-

clase, is in no way distinguishable from the olivine free variety. A
very dark brown mica was observed in this rock, which in places

appeared to be a reaction product between the pyroxene and plagio-

clase.

The porphyry which intrudes the basal conglomerate of th*

Huronian, between Oilier and Renaud lakes, is a coarse, freah,

pink rock containing phcnocrysts of albite nearly an inch in length.

The matrix surrounding the ulbite crystals, when examined micro-

scopically, was found to consist of feldspar, epidote, chlorite, sphene,

calcite, chalcopyrite, and quartz. It is very probable that this rock

is genetically related to the post-IIuronian diabase, since it is similar

in mineralogical conii>osition to the aplitic phase of the diabase

occurring in other parts of the Timiskaming region.

The occurrence of camptonitc ns a small reef iu Larder lake is

of interest, because of the rarity of alkalic rocks in this region.

Macroscopically, this rock has a fresh green appearance, very similar

to that of the typical post-Huronian diabase, but under the micro-

scope is seen to consist largely of the brown hornblende barkevite,

with plagioclase, chlorite, sphene, epidote, ilmcnite, apatite, and

calcite in subsidiary proportions. The chlorite has probably resulted

from the decomposition of the brown hornblende, since it occurs

associated with that mineral; the rock on the whole, however, has

sufTcred but little decomposition, and is quite comparable in this

respect to all the post-Huronian rocks of the district. A slight

amount of mineralization has occurred in the camptonite, for it



I.AKUKK LAKK HI8TKICT, OXT., ETC. 49

contains niH^stes of calcite, quartz, and eiiidoto, with diaaeniinated
galena, chali-opjrite, and pyrite in places.

The laniprophyrc, which has lieen classed provisionally as post-
Huronian, is a very dark green rock which when examined micro-
acopicully was found to be a l.iotite nniphibolo lamprophyre. It
consists essentially of orthoclase, biotite, zonal hornblende, and a
pale green fibrous ainphibole, having, as far as could be determined,
the optical properties of aotinolito. The accessorj- constituents of
the rook are splicne, pyrite, calcitc, and chlorite, the chlorite being
an altiTiitioM prodmt from the biotite.

IM.KWTtK.KXK AMI HKl'KXT.

The ancient rocks descrilwd above arc overlain by large quan-
tities of Pleistocene and lU-cent materials, which arc classed as
glacial or post-glaciul, according to the time and manner of their
deiiosition. They rest on rock surfaces, which are rounded, striated,
and polished, bearing ample evidcnoe of the intense jflacial action
to which the region \ia» been subjected. The ice movement in this
rcKioM, as shown from the jtlacial striir, was from a direction
approximately 10 degrees east of north.

The glacial deposits of the district show great variations in
different localities. Areas of smid abound in the country west of
Larder lake, and in MeCarry township adjacent to tiio iiiterprovin-

cial boundary. These are roiighly stratified in places, an<l evidently
constitute fluvio-glacini deposits. Till is widely distributed in the
region, one of the largest developments observed occurring as a hill
on the height of land portage of the Abitibi canoe route. Erratics
and boulder heaps are everywhere very common, but are most con-
spicuous on the higher elevations, from which the more easily
transported glacial material has lieen removed.

The post-glacial deposits consist of stratified clay and sand,
laid down during the lacustrine epoch which f(dlowed the retreat of
the glacial ice-sheet. The 'Treat thickness of these clays is due,
without doubt, to the large amount of finely divided, easily trans-

ported drift material, which everywhere covered the rocky surface
of the region. They have their best development in the Quebec
portion of the area, particularly in Montbeillard township.

; 2894--

4
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EOONOMIC GEOLOGY

Gold.

GENERAL FEATURES AND CLASSIFICATIONS.

Kearly all the rocks of th« Larder lake district and adjacent

portions of Pontiac county are cut by Teins or veinlets of quartz,

whidi, as a rule, are moT« or less auriferous. Of these, by far the

most important are the veinlets of quartz, or of quartz and ferru-

ginous dolomite which cut the Keewatin, aplite, dolomite, and por-

phyry. All the other occurrences of auriferous quartz in the region,

as far as known at present, are of little value, even as prospects,

and for descriptive purposes may bo grouped together as a class by

themselves.

VEINLETS fiF QUARTZ OR oF tJUARTZ AND FERRUaiKOUS DOLOMITE IN

DOLOMITE, roRPHVHV, AND APLITE.

The beds of Keewatin dolomite, some uf which have a thick-

ness of several hundred feet, as a rule, are cut by innumerable

anastomosing and intersecting veinlets of quartz or of quartz and

ferruginous dolomite, the dolomite when present occurring along

the margin of the veinlet and the quartz in the centre. In a few

places similar veinlets were also found cutting qutirtz porphyry and

aplite. These occurrences constitute what may be called stock-

work deposits. Their enormous extent and the spectacular show-

ings of auriferous quartz which occur here and there in the veinlets,

have led to the formation of numerous mining companies for the

purpose of attempting their exploitation, hut the results of develop-

ment work up to the present liave beeu generally disappointing.

Assays of samples from many of the most promising surface

outcrops of this type of dci)osit ha\'e shown that the quartz is only

locally auriferous, and that the gold when present is almost entirely

of a coarse visible variety. Mill tes's on a considerable scale have

as yet been made in only two properties, the Harris-Maxwell and

the Beddick. A shipment of 1,500 pounds of ore from an open-cut

on the former property was sent to the School of Mining, Kingston,

during the winter of 1907, aiid returned $1.3.20 to the ton. But a

mill run of 230 tons from the same open-cut made by the Lucky

Boy Mining Company, during the summer of 1909, averaged only

46 cents to the ton. A mill test from another surface showing on

this property, however, gave $2.20 per ton. On the ReJdick property

I
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a miU run of 100 tons from an open-cut ou the Knott claim (H JB
20), according to Mr. Morley Ogilvy, who had charge of the mining
operation, of the Dr. Reddick Company iu 1008, yielded |10 to $12
to the ton. yet on further expl. ration carried on in 1909 under the
management of Mr. 11. P. Depencier, it was found that as«y. of
samples taken from a drift at the 83 foot level, direotly below this
open-cut, gave only a few cents i)«r ton in gold, *l..,wiug tlmt tlu-

average of .$10 to $12 per ton did not maintain itaelf with depth.
During the past summer (1911) development work was renewed on
the Reddick, and an attempt ma.Ie to a-scertain the extent of
second showing of coarse gold occurring on the Knott claiM. 260
feet northw..8t of the open-out. A drift w..s pr.,j.M.t*H at the s;-,

foot level in whirl,, at a point u few feet to the east ,.f the ifaowing
of gold exposed on the surface, a body of ore averaging flO per ton
and said to have a width of >() feet, was enwuntertd.

A few days were spent in the Unier Lake distri.-t i.v the writvr
in October of this year, but as Mr. Ogilvy, who „ -.^in In mm,^
of the Reddick, was engaged in widening the shaft at the tioi^ the
property was visited, the underground workings were not accessible
No opinion as to the proUble extent or value of the new discovery
Clin, therefore, be expre8-i;i|.

While t\^ e.xpIorato,^- work -o far accomplished on these bands
..t brecciated doK-mite has scarcely been sutfi.-i«,t to warrant a final
cone usion, enough has been done to show that many of the deposits
which locally -arry value, in gold of *5 ,„ .^i,) .r more to the ton
are too small iu extent lor profitab e operation. Nevertheless it is
;.ot possible that somewhere the gold may be locally more exte:,8ive
than has hitherto been foun,l. It is ,ndeed surprising that such an
ore muss has not been di-covere,!, wh.„ it i, considered that tiie
local occurrences of gold are very numerous thnt the deposits of
quartz in the dolomite- are of enormous .xteut. and that these
occurrences are probably »-'eneticalIy simii.,, ... the auriferous quartz
-loposits of the nearby l'„rcupine district. The writer, therefore
d.,es not intend to imply in sumn:arizins: the results of evploration
m the larder L.,ke ,listri,-t that th.- re:.!,.;, has n,. futur,- niinimr
p.>ssibilities or is not a field for furlli.r pr..!=r tin?.

lt»M 4!
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Origin.—It has been pointed out' that there is evidence which

indicates tliat these stockwork dcpositH have originated by the frac-

turing and crushing of the dolomitic beds under the action of com-

pressive stresses, possibly accompanied in places by some mechanical

movement:), and that channels were thereby affdrded for the circula-

tion of liydrotheruitil :«olutiuiH which tilled the fractures und

replaced the wall-rock with quartz and other minerals.

No positive evidcncT wits obtained to account for the loealizu-

tioii of the gold, but in places it appears to bo associated with shear

zones and with fmilts of small displacement. With rejfard to the

source <if tlie gold occurriiiR in these deposits, it lias Ihh'h sufittestcil

thot the gold of the <|iiart7. veins in the Porcujiinc district is related

to granite intrusions, the |)rincipal evidence in the supjiort of thir-

hypothesis being the wcurreiice of gold in qtinrt/ veinlcts in Biiliti'

dykes. In the Larder Luke district and vicinit.v, gold wag found

in quart/, vcinlets in aplite (in the (iold King claim, and in quartz

porphyry vn the property of the Pontiac and Abitibi Alining

Company, to tiie nortbeiist of Lake Opasatika. Gold Iclluride has

also been found tissucinted with the gold in the latter. It is, there-

fore, possilile that the gold in these stockwork deposits of the Larder

Lake district is genetically related to these intrusives, and since

such intrusions are commonly derived from more deep-seated granite

masses, the gold may be indirectly related to the granitic rocks of

the region.

VKINS (IK mAllTT OR OK (JtlAUTZ AND CAU'lTK.

The veins of this class have been grouped together not lieeause

of any assumed genetic connexion between them, but because of the

general similarity of the deposits in mineralogical composition and

structure. They are usually well defined veins of quartz, or of

quartz and calcite, from a few inches to several feet in width, con-

taining snuill quantities of sulphides, such as: pyrite, chalcopyrite.

galena, and blende. The gold values are always small, assays seldom

returning more than $2 or $.1 per ton. The veins occurring in the

Keewatin and Pontiac schi.st are commonly irregular, and of small

linear extent, while those found in the Huronian are more uniform

and continuous. .Some of the deposits of this class contain large

quantities of brecciated country-rock, and obviously occur along

'See pngc '-'-'.
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fault plane.. Thig i. exemplified by the Quinn claimg on the shore
of DuBhwah lake, where an east-west zone of brecciateU Huronian
greywacke extends, with a width of several feet, across the face of
the hill which borders the shore of the lake at that point. A vein
in t\„'. Pontiac schist, on one of the claims of (Jold Belt group
near the west shore of Lake Opa.atika. and immediately north of
the line between Dasserat and Dufay townships, is of special interest
because of the soapolite which occurs along its margin.

PHOSPKCTiJ.

//<.m.,-J/ax«-W/.-The mining operations of the Harris-
Maxwell (,old Mininr? Company have been confined to claim H8
115. Situated on the shore of Larder lake, about half a mile north-
enst of Lorder City. The greater part of this claim is oc-c«„ied l.v
a hill of siliceous carbonate rook, cut by veinlets of quart* and
ferruffinous dolomite. Rock La, been mille<l from an open-cut on
the top ot this hill, from a cut on its northeasterly slope, and from
an adit about 80 feet in length, which has been driven into the hillfrom Its eastern or lake shore side. In 1908, a lO-stamp mill was
erected on the Ilarris-Maxwell, and was run for a short time durin'g
Uie summer of that year, about 30 tons of rock being milled
Nothing further was done on the property until August. 1909. when
the Lucky Boy Mining ('ompany began operations under an option
but work was suspended the latter part of September, and has not
since been resumed.

Dr. Reddick.-The Dr. Reddick Larder Lake Mines, Limited
holds -ven claims at the eastern extremity of the northeast area
of Larder lake, but the operations of the Company have been largely
confined to one of these-the Knott claim. H.J.B. 29. This cUim
IS crossed by.a band of brecciated dolomite about 400 feet wide onthe surface of which, at a number of points, specimens of course
free gold have been obtained. Development operations completedup to the present consist of a shaft 83 feet deep. 250 feet of drift-
ing at the 83 foot level, and numerous test pits and open-cuts, one
of the latter being 10 feet wide. 50 feet long, and 15 feet deep The
mining plan; installed on the property includes a 20 ^tump mill
only 10 of which, however, have '^een in actual operation, and thesi
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tor only u short lime in the autumn of 1908. About 160 toni of urf

were milled between the fint of September and the middle of

December of that year, but the work waa greatly hampered by
frequent breakdowns. Since that time, operation* have been limited

to exploratory work, betwcn i'.". and 30 men being employed for

that purpf>de during the guniiii'-r and autumn of 1909.

Gold King.—The Gold Kinir claim H.F. 140, aceu^iea the eafterii

portion (if tlic peninsula on Lnnli-r lake, to tlio imst of Larler City.

The greater part of the rock on the claim i« Kcewatin groenttone.

but on its northern border, near the lako shore, there i8 an area of

porpliyry, cut by veinlets of quartz and ferrujtinoug dolomite, which

carry g«me \isible gold. The work done on fho property coniisti

of some stripping, a few small cuts, and an ndit about 40 feet in

length.

Big I'eie.—The large island in the southeast comer of Larder

lake, and a number of claim": about a mile north of the Reddick,

are owned by the Big Pete C.iuadian Mines, Limited. Ezploratory

work has been limited to claim H.F. 31, where a diamond drill was

operated for a time on Keewatin slate.

Keir-Addiaon.—The Kerr-Addiaon claima adjoin the Reddick on
the west, ami hence are .ross^Kl Igr the same band of ferruginous

dolomite as the Knott claim, II.J^. 20. The development work
accomplished consists of ».>nit> stri^vpinif, a few surface openings,

and an mlit M iVet in lennlli. on daim H.S. 168.

Touruenie.—Tiie Toumenie Mining Company owns a large

number of claims in the vicinity of the north shore of Larder lake,

including those which formerly belonjred to the Larder Lake Pro-

prietary. A stan:p mill was erected on one of those claims, O.E. 33,

in 1907. by the Proprietary Company, but haa never been put into

operation. During the summer of 1909, and the wintar of 1909-10,

the Tournenie Company confined its efforts to developing its

numerous claims t^uffioiently to comply with the government assess-

ment requirements. These opinitions have consiated largely of oix-n-

' uts in brei^ciated dolomite.

Limoln-Nipissing.—'The in<j-t important claims owned by the

Lincoln-Nipissiiig Development Company are located on a north-

westerly-soutbeasfrly band of ferruginous dolomite, which crosses
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Uie south half of lot 6. con. VI. Skead township. Souio work hu
been done on claim C.E. 8, consisting of a few cut*, and a shaft,
the depth of which was not ascertained owing to the water which
it contained when visited.

Luekj, Boy.~K large number of claims in the district are owned
by the Lucky Boys Oold Mining Company, only two of which, how-
ever-H.8. 184. and the Chcstcrvillo claim which lies between
H.J.B. 28 and H..I.H. 20 of the Reddick group-are located on the
breccatod dolon.itc. Two shafu have been sunk on the Oheater-
v.lle clunn, and one on U.S. 1S4, the maximum depth being about
40 Icet. There is also an adit about 40 feet in length on U 8 184
which has been driven into the hill side to connect with the bottom'
of the shaft.

Pontiac and Abilibi.-The claims of the Pontiac and Abitibi
Mining Company are located abou. .' miles northeast of Lake
Opaaatika, on the north ahore of Renaud lake. There it a smnll
remnant of Iluronian eonglomernte exi>oso<l on the property, along
the road which parallels the north shore of Renaud lake, but else-
where the rocks are Keewatin. consisting largely of ellipsoidal green-
stone intruded in places by dykes and irregular masses of quartz
porphyry. There are two of these porphyry dykes on the south
shore of Fortune lake which are intersected by veinlets of quartz
and ferruginous dolomite carrying coarse gold in considerable quan-
tities. An east-west belt of dolomitic sericito schist in which some
veinlets of quartz were observed, also occurs on the property.
Development work has been limited to a few scattered test pita an.l
one 30 foot shaft. A road has been built from Renaud lake to Lake
Opasatika and thence to the head of the northeast arm of Larder
lake, thus establishing direct communication with tlie Timiskamiiij;
t'D-l *; If' hern Ontario railway*.

V-rioria Creek.—The property of the Victoria Creek fJold
Mines. Limited, comprises eight clnims in the township of Oauthi.r.
a short distance beyond the western border of the area included in
tiic accompanying map. A eonsiderable amount of development

t!.i«'piiS?Srty!'
"'"''' "" *""*" spccimi-M of gold tcTfuride have b«en (oiiid'on
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work bM bi' :i accompli«he<l <<n claim J.S. 180, and includes a shaft

100 feet deep, and IIS and 125 feet of drifting at the 40 and 100

foot levels, re»pe<"tivcly.

Combined OolilfieliU.—Thv claims of the Combined aoldtf«»lds,

Limited, are located on Sharp creek, at the gc.itheast corner of the

west arm of Larder lake. The workingK on the property consist of

a number uf pits nnd shafts from 10 to :I0 fwt ilepp, on l>oth quurti

and pyrito in Kecwatin grpcnttone.

SILVER-I.EAD.

There arc two occurrences of argentiferuu»t K>lena in thu

district, which may he mentioned under tliia head, one on >'luim

B.O. 229, IlearKt townahip, owned by the Xorth Canadian Ould

Mines, Limited, and the other on the Mageau claima, lot 12, con V,

Skead township. In tlic first locality several irregular veins of

galena, blende, and chaloopyrite, up to 10 inches in width, occur in

Kecwatin greenxtone. They all pinch out quickly when followed

along the Htriko. On tho Magcnu claims, veins of quarti: and calcite

occur, cutting Kecwatin greenstone, tlic calcite in places containing

galena, blende, and cobalt bloom.

COPPER.

Although co|iper minerals, chiefly chalcopyrite, occur in tmall

quantities nearly everywhere throughout this district, no depoait of

commercial importance has yet been discovered. Some of the occur*

rences of chalcopyrite that have more especially attracted the

attention of prospectors nre those on the Copper Queen claim 11.8.

112, the Quinn claim on TVuswah (turtle) lake, and the Renaud
claim north of Nabuguslik lake. The last mentioned deposit is of

:ipecial mineralogical interest, consisting of small masaea of chal-

copyrite, and di!iHcminutc<l flakes of native copper, in a quartz vein

in Laurentian granite.

roa^LT AND NKIKKI..

The occurrence of cobalt bloom on the Mageau claims, in Skead

township, has been mentioned in the silver section above. Accord-

ing to Mr. Brock, it was also found in a calcite stringer on the

Chesterville clniin.

Two of the deposits of pyrrhotite, which oc;*at in so many
places throughout the Pontiac schist, are exnosed in the vicinity of
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Uke Opatatika: on« on th« .outh ahor* of Klook bay, and tb*
other on the eait ahore of the lake, a abort .li.tance north of the
entrance to Moce bay. A sample from the la.t mentioned occur-
fence, collected by Mr. McOuat in 1878. wa, Mibmitte<l to Dr. Har-
rington, of the Geological Survey, and fonn.l to contain traces of
cobalt and nickel.

MOr VBDKMTE.

Molybdenite wu. obaerved in thi. district in a pegn.atite dyke
in the granite which forma the inland nt the north iM.d of Evain
(Ka«hk) lake. This oc<i.rrcn«-o is no doubt of n similar character
to that found on Kewagaina luk... „ml ,.|-owl.ero in tl,,. region coit-
ward.'

IRO.N.

A few small outcrop* of iron formation, consisting of banded
jasper and magnetite, were observed, but always as very narrow
bttn.)M, and usually only a few feet in linear ext at. The abundance
of peKbles of jasper, and jaspilite in the Huronian conglomerate
however, suggest* that more extensive areas are possibly present',
cither b.-n<?8th the Huronian of the district, or in the country
adjacent.

'Summary Report, O. 8. C. 190], I3«A.
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46A—Geological map of Tulameen. Scale 1 m. » Htsoo.

47A—Sketch map of Law's camp.
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1 in.•808. Blairmore-Frank coal-fields, scale 180 ch.

818. Costigan coal basin, scale 40 ch. = 1 in.
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1118. 6A—Edmonton. (Clover Bar Coal Seam). Scale } m. - 1 in.
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1132. 7A- Bighorn coal-field. Scale 2 m. = 1 in.
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1221. 55A—Oeological map of Alberta, Saskatchewan, and Manitoba.
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1010. Alberta, Saskatchewan, and Manitoba. Coul Areas. Scale 35m.
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599. Timiskaniing sheet, scale 4 m. = 1 in. (New Edition, 1907).
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606. Nipissing sheet, scale 4 ni. = 1 in. (New Edition, 1907).

660. Pembroke sheet, scale 4 m. == 1 in.
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•750. Orenville sheet, scale 4 m. = 1 in.

770. Bancroft sheet, scale 2 m. = 1 in.
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lin.
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903. Ottawa and Cornwall sheet, scale 4 m. = 1 in.
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1088. Corundum BfariuR Rockg. Central OnUrio. Stale ITJ m. - 1 in.

1076. Gotrganda Mining Division, roale 1 m. - 1 ".
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district, s<ale 4 ni. = 1 in.
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Danville Mining district, scale 1 m. = 1 in. (Advance sheet.)
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9B9. Map of Principal Mineral Localities, bt'ale 16 m. = 1 in.
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scale 25 ch. - 1 in.
, , -• .. • i i <a » - i :«

General Map of Province showing gold districts, scale 12 m. - 1 in.

Leipsigate Gold district, scale 400 ft. = 1 in.

Harrigan Gold district, scale 400 ft. = 1 in. ,

Malaga Gold district, scale 250 ft. = 1 in.

Brookfield Gold district, scale 2S0 ft. - 1 in.

Halifax Geological sheet. No. 68. Scale 1 m- = ' '".
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Windsor Geological sheet. No. 73. Scale 1 m. = 1 in.
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22A—Nova Scotia, scale 12 m. = 1 in.
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