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INTRODUCTION.
In describing the various geological formations which compose the
earth's crust in the Dominion of Canada it

is th e purpose of the writer

to acJJd such notes ,on the geological structure of other portions of Brit ish

North America (which portions we hop e
of our great Dominion) as
them and its

present

will

will

<SDOner or later form part

show the relahon which exists between

divisions.

For the sake of convenience, and to a great extent depending
its physiographical as well as geological
ica

will be

c ha rac te;s,

up on

British North Amer

divided into five sections or regions, and the descriptions

will pro ce ed, as nearly a s
a westerly direction as follows : -

given of the various geological formations
possible, from the e ast in

I.-The Acadian Region, comprising the Maritime provinces of Nova
Scotia, New Brunswick and Prince Edward Island, also N ewroundland
and Ga spe peninsula, toget her with that portion of the province of Que
bec south-east of the great Champlain-Appalachian fault or disloca
t i on which runs in the Gulf and River as well as along the south shore
of th3 St. Lawrence through Quebec city, and west, to St. Nicholas,
then to t h e north-east corner of Lake C hamplai n, and proceeding in
a southerly direction throu gh the New E ngland States, as far south a s
Alabama.
ll.-The Lawrencian Lowlands, whic h extend froni Anticosti west
t o the City of Quebec and to Lake Huron including the Huron-Erie
Peninsula of Ontario, South Eastern Ontario, the Ottawa Palrnozoic
B asin, and the flat-lying Palrnozoic sediments of the province of Queb ec .
lll.-The Laurentian Highlands, wh ic h include the great penin
s ula of Labrador to the east of Hudson Bay an d the A rchrn a n coun t ry to
the west and n orth -w est of th� same b ay.
IV.-The Interior Continental Plain, whic h runs north from the
49th parallel towards the Arctic ocean and embraces Manitoba, Assini
boia, Alberta, Saskatchewan, and portions of

Mac K en z i e, and Franklin.
Sec. IV., 1900.

10.

the districts

of Athabasca,
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V.-The Cordilleran or British Columbia Region,

which extends

across the Rocky mountain region of Canada, from the foot-hills to the
Pacific ocean, and includes the great Cordilleran belt from the 49th
parallel to Alaska.
The following table gives the list of geological systems recognized
in Canada:
Quaternary.
Tertiary.
Cretaceous.
Jurassic.
Triassic.
Permian.
Carboniferous.
Devonian.
Silurian.
Ordovician.
Cambrian.
Huronian.
Laurentian.
In dealing with the classification of the various formations of Can
ada included in the above systems and occurring in the five regions
afore-mentioned the writer has been compelled to affix provisional for
mational names to various series of ,sedimentary rocks which have not
as yet received any designation.

He deems it, however, a case of dire

neces.sity in this case, inasmuch as it is impossible to classify geological
horizons or sub-divisions in the strata of the earth's crust, as developed
in Canada, according to the .latest and most approved methods and

in

keeping with the classification of other geological formations in the same
systems in other parts of the world, without formational names.

There

are horizons and formations in Canada which are known only in terms
descriptive of their lithological or palreontological characters, combined
in some cases with their economic relations, and these are not as a rule
acceptab
. le as geological terms of value in nomenclature.

THE LAURENTIAN SYSTEM.
Of the three million six hundred and sixteen thousand nine hund
red and eighty square miles of territory in British North America, nearly
two-third� of this area belongs to the Archrean, which term is used to
embrace both the rocks of the Laurentian and those of the Huronian
systems.

The Laurentian constitutes the fundamental or older series

in the Archrean.

[A:r.rr]
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The Acadian Region .

-

rr he

Laurentian system is well developed in

many portions of Cape Breton, N. e w Brunswick, and NewJoundland
where it consists of granitoid and foliated gneisses and syenites.
In New Brunswick crystalline schists .of the

Portland

group, the

felspathic and chloritic gneisses of the St. John region are assigned
to this horizon by Dr. Matthew and Dr.

Ells.

The Boisdale

and East

Bay hills of Cape Breton are also referred to the Laurentian by Mr.
Hugh :Fletcher.

:From Cape Ray to Canada Bay and from Hermitage

Bay to Cape :Freels, two parallel belts of Laurentian rocks occur in New
foundland.

The Laurentian Highlands.-Rocks

of the Laurentian system c on

stitute nearly nine-tenths of the area of the great peninsula of Labrador,
and according to Mr. A. P. Low, consist for the.most part of foliated
hornblende and granite-gneiss, such as occur in the fundamental or

Ottawa gneiss, overlaid
Grenville Series.

by mica gneisses and mica schists be
- longing to

the

In the province of Quebec, north of the island of Montreal, Dr.
Adams informs us that th-e fundamental gneiss consists largely of
igneous rocks, banded and foliated, owing to the movements and arrange
ment among.st the constituents caused by pressure.,

These gneisses are

penetrated everywhere by other igneous masses, including the anorthosite
rocks, belonging to the gabbro family, with plagioclase predominant.
These latter constitute the

Norian

or Upper Laurentian of Hunt and

older geologists, but are known to cut the

Grenville

series

also referred

to .the Upper Laurentian and are therefore post-Grenvillian eruptives.
In Central Ontario, Dr. Adams together with Dr. A.

E. Barlow

agree in the statement that the Laurenhan gneisses occur in that pro
vince, and o ccupy a large portion .of the area coloured as Archfean, where
they consist of granitoid gneisses, diorites, and gabbros, all more or less
clearly foliated.

Associated w1th these gneisses, in the two areas last

mentioned, there occur the

Grenville

and

Hastings

series respectively.

These .two are held to be probable equivalents and newer than the
fundamental gneiss of the Laurentian.
Dr. Barlow aptly describes the fundamental gneiss of the Lauren
tian as follows :"It may possibly repre,gent, in great part, the :first-formed crust of
,
the earth, which, necessarily thin and fragile, and so liable to frequent
upswellings of the molten mass beneath, has undergone succesoSive fusions
and re cementations before reaching its present condition.

As at present

mapped, it is regarded as a complex of irruptive plutonic rocks, repre
senting repeated and intricate intrusions of basic and acidic material.
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Al thou gh in many instances, and i n limited areas, the succession of

such irruptions can be a scert ain ed with tolerable accuracy, any attempt
areas has invariably
complete fail ure. "
The Grenville Series includes a small quantity of altered sediments,
chiefiy limestones. The Hastings Series consists of thinly bedded lime
stones and dolomites " cut tlwough by great intru s ions of gabbro, diorite

to c orr el ate this succession in detail over extended
ended in more or less

and granite."
In the Nipissing and Temiscaming regions more recently studied

�oth in their :field as well

as

petrographical or microscopical charact er s ,

the Laurentian rocks are divided by Dr. Barlow into

two groups, as

follows :-

An acidic group : c onsisting of those
to granites, .etc., to which they
entiation being determined solely by their
" I.

foliated rocks similar in

composition

correspond, their differ
foliated textur e, which,

usually pronounced, is sometimes obscure and occasi onally altogether

absent.
"II. A basic group: These rocks occur interbanded with the more
acidic gneisses and represent either basic segregated portions of the
granite magma, .or foliated basic irruptiv es allied t o diorites, di abases,
e tc., caught up in it."
In

a

careful petrographioal .study of the Docks of the Laurentian

in this area, Dr. Barlow, in conjunction with Mr. W. :F.

Ferrier, have

groups of acidic gneisses , besides two varieties of basic
or hornblende gneisses .
Except in limited and isolated basins, throughout the l engt h and
breadth of Ungava and Quebec as w ell as Labrador-forming the
Labrador Peninsula and the right limb of the great V-shaped Pro
taxis upon which the Post-Archooan se- diments were laid-Mr. A. P. Low
r e.cogniz e d sev;en

has

recognized

Laurentian

and

Huronian

rocks,

in his

numerous

traverses.
To the west o f Hudson bay, there is, according to Mr.

an

J. B. Tyrr ell,

extensi ve and undifferentiated mass of granite s which represents in

the main the fundiamental gneiss es of the southern part

Canadian Protaxis.

They consist of

granites, fiDdi

of the great

gneisses and other

crystalline rocks which are similar in structure and c hemic al composi

tion to the fundamental gne iss es (typioal Laurentian) and newer crystal

line limestones .(probably equ ivalent to the Grenville s·erioo) in th� same

portion of Canada.

Northward, in the Athabasca lake and C hurchill

river b asin s, Tyrrell has also r ecogniz ed Laurentian rocks which he

describes as granitoid gneiSS'es, hornblende and mica-gran ites� gabbros

[AMI]
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and norites, all of which have been subjected to crushing and foliating
agencies.
The Cordilleran Region.-ln the Cordilleran region of British Co
lumbia the Selkirk range of mountains belongs in part to the Laurentian
system, and forms the axis upon which were deposited, both east and west,
the succeeding and newer sedimentary geological formations. Granite
gneisses carrying both muscovite and biotite, also hornblende gneisses
and gTaphitic gneisses have been described by Dr. G. M. Dawson from
the Yale district of British Columbia, whilst in the remote northerly
portion of the Yukon territory, biotite-granite-gneiss, assigned to the
Laurentian system have been recorded b y Mr. R. G. McConnell.
In the extreme north of British ,North America a considerable
portion of the islands in the Arctic Archipelago belongs to the Lauren
tian system. Granitoid gneisses, limestones and other crystalline rocks
occur which resemble those met with in southern Canada.
THE HURONIAN SYSTEM.

The A c adian Region.-To this system have been referred the diorites,
diab as es, felsites and ashrock of the "Coldbrook Group" of New Bruns
wick, besides epidotic and chloritic and mica-schists and slates from
King's, Albert, St. John, and Charlotte counties of the same province.
The " Kingston series" as exemplified by the gneissoid rocks of
N orthumbe.rland county, the felsite, taloo-chloritic and other schists of
Bostwick brook in King's county have also been referred by Dr. R. W.
Ells and Prof. L. W. Bailey to the Huronian system. No rocks of this
horizon have as yet been recorded from Nova Scotia. It is not improb
able, however, that some of the crystalline limestones, dolomites, fel sites,
and more or less altered rocks classed as Pre-Cambrian may belong to
the Huronian system. The "Momable slates" of Newfoundland by some
called Huronian may belong to the Cambrian system.
The Laurentian Highlamds.-ln the peninsula of Labrador, Mr.
Low has recognized two large areas of Huronian rocks; the first along
the East Main river for a distance of 160 miles; the second, an area
south-west of Lake Mistassini. Along the East Main river the Huronian
consists of mica-schist, conglomerate, felspathic and quartzose schists,
chloritic schist, hydro-mica slate, agglomerates and felspathic sand
stones. On Belle Isl e, Dr. Selwyn records the occurrence of felspathic
sandstones, shales, tufaceous sandstones, and diorite . s chists; whilst on
the west side of Cape Wolstenholm, and Skynner's cove, Nachvak,
Labrador, Dr. Bell obtained in 1 8 8 5 green chloritic schists and a compact
steatite or pipestone ascribed to this system.
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In Pontiac county in the province of Quebec, Mr. A. S. Cochrane
obtained specimens of a gray shaly sandstone, chloritic, and hydro-mica
schists along w�th dark green schistose diorite which have since been
cla,ssified in the Huronian. In the districts of Nipissing and Algoma,
we have classic ground for the student of Huronian geology. It was
on the north shore of Lake Huron that the original Huronian rocks, as
described by Sir Wm. Logan, Alexander Murray, Dr. Bell and other
Canadian geologists were first studied.
The Huronian is very
extensively developed, 'and forms numerous, wide, more or less interrupted bands betw�en Lake Huron and James's bay . It is in this region
that the Huronian system attains its greatest development. 'l'he
Huronian is well described by ,Dr. G. M. Dawson in his summary on the
Archooan of Canada, read before the Briti sh Ass-ociation for the Advance
ment of Science, Toronto M eeti ng, 1 897, in which he writes�
"11he Huronian compri s es felspathic sandstone or greywacke,
more or less tufaceous in origi n, qu artzites, and arkoses pas-sing into
quartzose conglomerates and breccia conglomerates, often with large
fragments of many different varieties of granite, syenite, etc., diorite,
diabase, limestones, and shales or slates changing to phyllites in con
tact with the numerous associated igneous massoo. Over wide areas
altered greenstones and their associated tuffs preponderate, often with
micaceous, chloritic, sericitic and other schists, many of which are of
pyroclastic origin, although some may represent ordinary aqueous de
posits, and all have been affected by subsequent dynamic metamor
phism."
It will thus be seen that the Huronian system is partly sedimentary,
and partly igneous.
In the Nipissing and Lake Temiscaming regions just recently
described by Dr. Barlow, the Huronian rocks were found to be widely
deveioped, especially in the north-wootern part of the region. They
consist of the basal series made up of " breccia-conglomerate, con
taining pebbles and fragments often angular though usually subangular
or rounded in outline, of granitite, diabase, diorite, etc., embedded in a
matrix composed of the same materials in a finer .stat e of division, while
the more minute interstices are filled up with scales and flakes of
chlorite and sericite."
This fragmental rock passes up and into a greywacke which in
turn merges above into an exceedingly compact and fine grained rock of
similar composition which graduaily assumes a banded and slaty char
acter. The latter forms the slate or shaie division of the series. Super
imposed upon these directly, a quartzite grit made up chiefly of granitic
quartz and felspar, resembling arkose, are found.

[a�n]
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The relation which exists between the Huronian of the typical area
and the Hastings series of Ontario, the Keewatin series, Ooutchiching
series of the Lake of the Woods •and Algoma g enerally, and the Grenville
series of the Ottawa district, is a subject full of intricate problems in
petrography and field geology combined, of the highest interest
No separate geological names of formati ons have been assigned to
the three sub-divisions of the Huronian, as developed in the Lake
Temiscaming regi on, but there is no doubt that forthcoming researches
on the part of students in Archrean geology in Canada will result in the
probable defin ition and correlation of the different members of both the
Laurentian and Huronian systems in a manner which will enable us to
classify the various phases of these two systems and their taxonomic
equivalents in different regions, as regular formations not very dis
similar from the methods or principles used in the scale adopted in the
ncmencla.ture of subsequent systems. 'rhe most conspicuous periods of
volcanic activity together with periods of quiescence as indicated by the
strata would form important factors in the det ermination and separation
of the different formations.
In the Rainy river district, in Algoma and Lake of the Woods
regions, as elsewhere, Huronian rocks are, -extensively dev eloped and
prove to be an important metalliferous series, carrying gold, silver,
nickel, coppeT, iron, and other useful minerals.
Along the west coast of Hudson bay and in the interior, a s well as
on Marble Island, rocks of Huronian age, consisting of chloritic, and
micaceous schists, also of fine-grained quartzite associated with diabase
and gabbro, are classified as Huronian. Mr. J. B. 'Ty� rell describes a
large belt of Huronian rocks, 120 miles in length, along the west coast
of Hudson bay from near Baker's foreland to a point 45 miles north of
Cape Esquimaux. From the shore of Hudson bay inland, these rocks
were traced for seventy miles up Ferguson river. On the Telzoa and
Kazan rivers two additional areas of Huronian rocks are described,
besi des others in the basins of Doobaunt, Wharton, Kasba and Ennadai
lakes.
In the district of Keewatin, and Lake Winnipeg region, Dr. Bell
and Messrs. Tyrrell and Dowling have recognized many areas of Huronian
quartzite�, chloritic, steatitic, felspathic, and diorite schists, besides
conglomerates and breccias.
Along Athabasca lake, and Churchill rivers Tyrrell recognized
Huronian rocks, consisting of white quartzites besides fine red calcareous
sandstones and schists.
The Oordillemn Region.-In British Columbia and Yukon territory,
the Huronian system has been recognized a.s consisting, for the most part,
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of diabases and diorites, with chloritic schists, ,mica schists, quartzites,
and slates, which have proved to be highly productive of mineralJ:l of
economic value to man; gold, silver, lead and copper being conspicuous.
General Nate. In no other country on the face of the earth is there
such a development of old crystalline Irocks referable to the Laurentian
and Huronian as is to be found in Canada. The rocks which constitute
them are highly metalliferous, and the varieties or species of minerals
of economic value, which must lie hidden in their .formations, are so
numerous that the latent resources of Canada can be affirmed to be a
store of untold wealth. These will, no doubt, soon be more extensively
developed and utilized as the country is opened up and our population
increases from year to year.
The Algonkian of Van Ri se and other North American geologists
is a newly-coined term which embraces pra ctically the same rock-forma
tions as the Huronian Prof. Van Rise's Map of the Algonkian com
pared with Sir Wm. Logan and Murray's Map of the Huronian system
suffices to show that the two systems are synonymous-the earlier term
Huronian having priority.
No definite organisms have as yet been recorded from the Lauren
tian or Huronian of Canada. The terms Laurentian and Huronian in
troduced into geological nomenclature by Sir Wm. Logan in the early
days of the Canadian Geological Survey are now very generally adopted
throughout the world.
,

.

THE CAMBRIAN

SYSTEM.

The Cambrian system forms the base of the Palreozoic column, and
is the term now generally adopted to include those sedimentary forma
tions which hold entombed in their strata the earliest truly recognizable

forms of animal life in a fossillized condition.
The Acadian Region.-In Newfoundland, Nova Scotia and New
Brunswick, the three divisions into which the Cambrian formations a.re
naturally and generally divided, namely: Lower, Middle and Upp er, are
all well represented. In certain portion s of Newfoundland, at Smith's
Sound and Signal Hill, and St. John, N.B., also on the Kennebecasis
river, series of fo ssiliferous sediments have been assigned by Dr. G. F.
2\Tati:hew to the Etcheminian system and by him separated from the
Can1brian proper. The Etcheminian appear.s to be a phase or formation
in the series of fossiliferous Lower Cambrian sediments, and its position
is evidently in the Lower or Eo-Cambrian.
The gold-bearing series of Nova Scotia} consisting of an upper
slate formation and a lower quartzite formation, both destitute of fossils,
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have been referred to the lower division of the Cambrian and has b een
designated as the " Atlantic Coast series" or Acadian ' gr oup ' or
' division ' of this system.
This series constitutes the productive gold belt of the Acadian
region. Staurolite-,schist, mica-schist, andalusite-schist, quartzites, and
slates, occur in thi s series in Guysb orough, Queens, Halifax, Lunenburg,
Sl1elburne, and y,armouth counties of Nova Scotia. The gold-bearin g
quartz veins and acc ompanying srtrata of Nova Scotia have been
thrown into a series of plications or folds, consisting of anticlines
and synclines, by a number of important intrusive masses .
Surrolmding these masses of intrusive rocks, the slates and quart
zites which still maintain their relative position .as lower and upper mem
bers of the "Lower Cambrian" appe a r as two metamorphosed or altered
series of sediments, and constitute a " metamorp hic series " according to
Mes srs . H. Fletcher and E. R. Faribault. To the " quartzite group" of
the gold-bearing series of Nova Scotia the designation Guysborough
formation appears to be appropriate, whilst the term Halifax form ation
is proposed for the " slate group " of the gold-bearing series. A re
markable feature in the mode of occurrence of the gold is that it appears
usually in the axis of the anticlines, and inasmuch as mining in Nova
Scotia has revea led the presence of many anticlines superimposed one
upon the other, at different depths and intervals, it is calculated that
the gold-bearing veins or saddles will be found to hold out and con
tinue to a great depth. D eep mining in the gold-bearing rocks of Lower
Cambrian age in Nova Scotia will thus likely prove of great value and
importance. The productive gold-b earing deposits of Victoria and New
South Wales in Australia may be of s imilar age, and appear to be of
similar structure to those of Nova Scotia.
Overlying and newer than the gold-bearing rocks of Nova Scotia, we
find shales and limestones holding abundance of fossil organic remains.
Below McAdam's brook, Escasonie river, near McFee's point, Bras
d'Or river, and al ong Mira river in Cape Breton, and at Barachois
(constituting the JYlira series or formation), beds referred to the Upper
and Neo- C ambrian have proved highly fossiliferous. These are now
undergoing revision and the systematic classification of the various
formations and zones of fossiliferous Cambrian will no doub t soon be
made known .
In New Brunswick, through the researches of Dr. G. F. Matthew,
the characteristic fossils of the various strata constituting the Cambrian
system, which was also called the "St. John group" have .been carefully
described, and include for present p urp oses the Etcheminian series also.
At Loch Lomond, in St. John county, on Caton's island, King's county,

196

ROYAL SOCIETY OF CANADA

where the latter series is well developed, whilst the low,er division of the
St. John group holding

Protolenus

and

Paradoxides

o c curs at Hastings
The

cove, along the Kennebe casis valley, and in St. John city itself.
middle division of the

St. John group holding

Lingulella

is

well

developed in St. Jo1m city, and c onstitutes a formation c onsisting of dark
and light gray slates and flags, with sandstones seven hundred and fifty
In the upper division of the St. John group, such

feet in thickness.

as it is developed on Navy island and in

flabelliforme,

and

Peltura scarabreoides

St. John city,

Dictyonema

are the charac teristic fossils of

the gray sandstones and fine blac k �hales of this upper series.

The rocks

of Hanford bro ok are highly fossiliferous and c onstitute the Hanford
formation of Prof. C. D. Walcott.

These are of same age, as the slates

o± Ratcliff's lVIill stream, Caton's Island, Porter's Broo k, etc.

'fhe limestones, etc., of C hapel Arm, Trinity bay, and at Manuel's
bro ok, in Newfoundland, corre spond to the lower division of the St. John
In Gloucester county, on th e

group as developed in New Brunswick.

a Gauche river, o n t h e Nipisiguit river, near Landing Falls, on

Tete

the Serpentine river, on the Miramichi river, in Northumherland C o .,
at Porter's bro ok in St. John county in N.B., the Cambrian has be en
rec ognized by Dr. Ells, Dr. Matthew, and Prof. Bailey, and described by
them.
The

Avalon, Random Sound

and

Signal Hill

series of Newfound

land have been defined by Murray and Howley as well as by Prof.

C. D.

Walcott from that island and constitute part of the Cambrian system.
South-east of the St. Lawrence-Appalachian dislo cation in the pro
vince of Quebe c, the C ambrian system has been recognized· by Logan,
Richardson, Ells, and other geologists, and includes the gold-bearing

Sillery

slates of th e Chaudiere valley and Beauce district, as well as the
sh!!tes

or " pillar "

sandstones,

which

are held by some

equivalent of the Potsdam formation of New York state.

to

be the

Sillet·y

slates,

sandstones, and c onglomerates occupy a wide belt in the province of
Quebec s outh of the St. Lawrence.
In the counties of Bonaventure, Ga8pe, Rimouski, and Temiscouata,
as well as in Bellechasse and Levis, the

Sillery

shaies and quartzites,

limestones and argillites, limestone-c onglomerate and quartz-conglom
erate, slates and felspathic sandstones also oc cur, and many of them
prove to be fossiliferous, as at Matane, Metis, &c., Oape Rosier, Little
Fox river, Magdalen river, Ste. Anne des Monts, Gap Chatte, Whale
cape, Sandy bay, Little Metis, Island of Orleans, Point Levis, Sillery,
Cap Rouge, and Chaudiere falls and river for the most part referable to
the Upper. Cambrian.

[AMI]
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In the Eastern townships, on the east side of the Sutton mountain
anticline, Cambrian rocks also occur, and likewise east of the :IIi:;sisquoi
valley

in

Potton,

in

Li sgar,

at

Waterloo, Richmond, Sweetsburg,

Frelighsburg, Granby, where slate s and quar zites referable to this sys
t

tem have been recognized and so classified by Dr. Ells.

From the ad

joining Stat e of Vermont the "Georgian" or "Georgia" formation has
been recognized, and it may be the equivalent of the "L'Anse au Loup"
limesto n es, and other early Cambrian strata of the St. Lawrence valley.
The Laurentian Highlands.-Overlying the more or less irregular
floor of Archrean rocks, and filling the h ollows throughout several areas or
isolated basins,

Cambrian limestones, and quart zit es,

and dolomites

associated with certain dioritic traps are found, viz.:-along the Labra
dor coast at L'Anse au Loup (L'Anse au Loup limestones or formatio n ),
at Lak e J\1istassini (Mistassini formation), along Richmond gulf, and
N astapoka group of islands

on

the

east

CQast

of

Huclson bay ..

At

L'Anse au Loup, white sub- cryst a lline limestones, carrying abundance of
fossil remain,s, described by Billings, form part of the Lower Cambrian
strata.

Dr. Bell r eco gn iz es the

Manitounuclc

group a nd the Nastapolca

group or formations along the eastern coast of Hud·son bay.
two Dr. Bell held to be equivalent of the Nipigon formation

These

which,

turn, he held, to repre s ent the Keweenawan of Lake Superior.

in

Mr.

Low, who has examined these more recently, would plac e these two
groups below the Keweenawan, and reckons them as equivalents of the
older Animikie.

On

the Larch river, on the Wiachouchan, on the Kokso ak, on the

Hamilton and Kaniapiskau rivers, :l\ir. Low records areas of Cambrian,
which lie almost horizontally, and c ons ist largely of sha le resting o n
light yellow c ompact cherty dolomite, overlaid b y bands of brownish
and greenish argillace ous limestones interbedded with rusty shales asso
ciated with a large exposure of bedded iron ore c onsisting of

a

mixture

of mag n etit e and hrematite.

On the west of Hudson hay Mr. Tyrrell describes the occurrence

of sandstones and conglomerates (Athabasca fo rmation) which represent
the basal portion of the Cambrian of Doobaunt lake and o ther locali
ti es, including the valley of the Thelew river.

'These sandstones may

extend into the regions south and east of Lake Athabasc a, where they
appear as red and mottled sandstones and' sandy shales , referred by some
to the Keweenawan of Lake Superior.

In

th e vicinity of Churchill Mr.

Tyrrell has recorded a small outli er of Cambrian, forming a narrow
strip of land between Cape Churchill and the fort of the same name.
North of Lake

Keweenawan

Superior

and

Lake

Huron, the Animilcie

or Nip igo n formations are classed

and

as the basal series in the
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by Dr. S e lwyn, Dr. G. M.
re c ent ly by Dr. A. E. Ba rlo w, these two formations
which appear to overl ie t h e A r c h re an unconformabl y, form t h e base
of the palre ozo i c column.
In the vicinity of S udbury certain shales and
f els pathi c sandstones, at times c o n c reti o n ary, have been ascribed to
the Cambrian by Dr. Bell, and are so coloured in h i s g eo l o gi c al map o f
that r eg i o n
The rocks which constitute the Nipigon and Keweenawan
fo rm a ti o ns consist for th e m o s t part of c o n g lo m e rat e s, sandstones, ash
rock, slates, a rg i llit es, quartzites, cherts, a myg daloidal and porphyritic
traps and di o ri t es, and are extensively developed in the Thunde r bay
district of Lake Su pe ri o r .
The Cordilleran Region. In the Kamloops district of British
C Jl umbia, and in t he We st K o ot e n a y, Dr. Daws o n r e c og niz e s a C ambrian
horizon in the dar k arg i lli te s of the Nisconlith series (15,000 ft. in thick
ness), wh i ch are su pe rim pose d by 2 5,000 feet of volcanic rocks, described
as t h e Adams Lake series. In the Rocky mountains proper, Mr.
M c C onnell and Dr. Dawson have described lower, middle and u pper
Cambrian sedimentaries. In the Castle Mountain group in the Bow
River s eries, a lo ng the valley of the Kicking Horse riv e r, and near
Do nal d, limestones and slates and s an dst o n e s have aff o rde d fossil re
m ains, which enable the g e o l ogis t to r e c ogniz e (1) a lower Cambrian or
O lenellus z o n e ; (2) a middle C amb ri an or Ptychoparia z o ne ; and (3) an
upper Cambri an or Ogygopsis z o n e : In the Yale district of British
C olumbia, and in the Selkirk range,.schists, san dst one s, argillites, and
Cambrian.

As

has been already p oint ed out

D aws o n, and more

.

-

.

·

.

lim esto nes , constitute the Cambrian of the southern interior of the

pro vinc e . The Cambrian str ata of Mt. Stephen, near Field, al o ng the
l i ne of the Canadian Pacific Railway, are hig hl y fo ssilif e r ous, and that
l ocality proves to be on e of the b e st in th e world for collecting N e o
Cmnbrian trilobites whi ch o ccur at about 11,000 ft. altitude . The de
signat i on Stephen f o rm at i o n is s ugg e st ed for the tr i l obit i c beds of sh a le
and limestone w ith Ogygopsis Klotzi, Z achanthoi d e s spinosus, Ptycho
paria Cordillerae and asso ciated fauna.
It i s not unl i ke l y that the quartzites and slate s s o prevalent in the
gold b earing district of the Yukon district are also ·of Cambrian age.
This pre c ise position of Palreozoic s e dim ent s in th e column has not been
d e fin it ely ascertained, but Mr. McC o nne ll has r ece n t ly defined the
vari ous s e ri e s unde r t he f o l l o wing de sign ati o ns in des c endi ng o rde r :


-

-

11£oose Hide group (in

part)

; Klondike series; Hunker Creek series;

Indian River series.
Messrs. S. F. Emmons and J. E. Spurr have de s c ribe d the "Ram
part " series, "Birch Creek " and Forty-mile se ri e s from the Klondike
and adj acent Alaskan districts of North Western America.
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THE ORDOVICIAN SYSTEM.
The Acadian Region. The first discovery of truly Ordovician rocks
in the Maritime provinces, was that along the valley of the Beccaguimic
river in north-western New Brunswick in 1 8 � 0, by Prof. L. W. Bailey.
The fossils then obtained, referable to the Beccaguimic formation, were
determined by the writer, and a preliminary note upon them embodied
in the Rep ort of Progress of the Geological Survey of Canada for 1 8 8 5 .
They occupy a position very near the base of this system. In the
vicinity of St. John, N.B., certain black graptolitic shales probably
synchronous with the Levis formation of Quebec were discovered by Dr.
Matthew in what he called the upper or Bretonian division of the
" St. John Group." These shales hold a fauna akin to the Arenig and
Skiddaw horizon of Great Britain in the lower or Eo-Ordovician.
In Newfoundland, the fossiliferous rocks of Great Bell and Kelly's
island, in Conception Bay have recently been described by Dr. Matthew
as Ordovician, but they may possibly be referable to an upper Cambrian
horizon. The term Waban formation is suggested as an appropriate
designation for the iron-bearing strata of great Bell Island.
The rocks of McFee's point, in Cape Breton, have been referred
to the Ordovician by Dr. Matthew.
There are numerous and extensive
areas in several counties of Nova Scotia and New Brunswick which
have been placed in the Ordovician solely on stratigraphical grounds,
by various geologists. Until definite pal::eontological evidence is at
hand, that horizon must remain uncertain.
The Quebec Group of Logan and Billings. In the disturbed region
south-east of the great Champlain-Appalachian fault in the province of
Quebec, the Lower Pal::eozoic, characterized by a series of fossiliferous
sediments deposited under special conditions is divisible into three dis
tinct horizons or formations : the Sillery formation at the base (con
stituting a presumably Upper Cambrian horizon), followed by the Levis
formation, which consists of black graptolitic slates and fossiliferous
limestones associated with conglomerate bands, which latter often hold
p ebbles of Cambrian limestone. Both the Sillery and Levis formations
are followe d upwards by a third, the Quebec formation, consisting for
the most of black or dark brown bituminous graptolitic shales, impure
limestones, limestone-conglomerate and conglomerates, which hold a
higher fauna. The Quebec group, with these three horizons, is easily
recognized along the south shore of the St. Lawrence and in the eastern
townships of Quebec. The precise place and relations of the Lauzon
formation of early writers in the succession of palooozoic sediments in
Quebec, has not been definitely ascertained as yet.
-

-
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The p r ecise limits or geological horizon of the Quebec fo rmation is
not yet definite ly asce rtained, but evidence obtained points to an horizon
in the Ordovician some parts of which are not far from the lower Tren
t on.
Some of its strata are older, some newer.
There is a remarkable similarity between the Ordovician of the
provinces of Quebec and New Brunswick and the Ordovician of western
Europe a.s deve l oped in Great Britain : The Skiddaw and Arenig, the
Hartfell and Llandeilo formations, being easily r ecogniz ed in Canada
and appear to have the same taxonomic relations as in Europe.
In the south-western portion of the Eastern Townships of Quebec,
near the head of L ake Champlain, the Quebec group assumes a rather
diff e r ent character from i ts ·equivalent in the vicinity of Quebec city, so
that what is prob abl y the equivalent of the Levis graptolitic slates and
'
cream-coloured limestone of the latter area, consist of dove-gray lime
stones or marbles, at times highly fo ssi lif er ous. At Phili psburgh, and
Bedford, &c., these limestones are supe rimposed by the black slates
and limestones of Farnham, at times graptolitic, Similar strata are
developed in the L ake Memphremagog basin. These constitute a
succession of stratified rocks in tnis portion of Canada which may be
t e rmed the Philipsburgh, Bedford, Farnham and Magog fo rm ations. The
former two are akin to the Fort Cassin beds of Vermont, and the last
to t h e Norman's kiln .shales of New York State.
The Laurentian Highlands. -Within <the area included under this
term, which comprises the great Labrador and Keewatin arms or sides of
the Hudson Bay basin, are included several Ordovician outliers of
g r eater or less extent. In Ung ava Bay, at Akpatok island and at the
head of Frobisher Bay in Baffin Land rocks of Upper Ordovician ag e
were found by Capt. C . F. Hall, Mr. A. P. Low and Dr. Bell. Dr.
\\�iteaves and Dr. Schuchert h ave r ecentl y described the fauna of this
remote district and refer it to the Trenton formation.
In the Arctic islands, north of Corona.t ion gulf and the gulf of
Boothia, rocks of Trenton ag e, in the Upper Ordovician have also been
recognized. West of Hudson Bay in the Nicholson Lake and Churchill
outliers, also forming a belt north, south and west, and also from the
limestone rapids of the Nelson river, fossiliferous and dolomitic lime
stones are extensively developed and charac t eristic Trenton fossils were
found by Mr. J. B . Tyrrell.
In the L ake T emiscaming and Lake Nipissing basins, fossiliferous
limestones belonging to the Black River division of the Trenton group
are also known to · occur both in l oose masses and in situ r espectiv ely.
These out li e rs and their fossils h ave b e en recently described by Dr.
A E . B a rl ow and the write r .

[A�n]
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The Lawrencian Lowlands.-ln this region we have the following
f o ssi lif erous Ord o vician formation s :

descending series o f

7 .-The
6 .-The
5 .-The
4.-The
3 .-The
2 .-The
1 .-The

Lorraine (someti!ll e S called Hudson River) .
Utica.
Trenton.
Bird's E y e and Black River.
Chaz y .
Calciferous.
Potsdam.

These seven distinct formations follow one another i n r egul ar
covering the irr egul ar surfaces of the Archrean north-west of the
great fault of the p rovi n c e of Qu eb ec, and in Ontario. The Potsdam
c on sist s for the most part of a yellowish white or dark brown or red
s and sto n e , with occasional beds of conglomerate, from which the Protich
m:tes or tracks and trails of marine animals were obtained. No truly
C ambrian s p eci es have as yet been recorded from the Potsdam s and sto n es
of Canada, on the contrary, the fauna is emin ently Ordovician and one
of the " Second fauna" o:fl Barrande. The Calciferous is a. magn esi an
limestone, often arenaceous, whilst the Chazy is characterized by are n ace 
ous limestones, shales and limestones. The Black River formation con
sists for the most part of limestones of a decided lithographic character
in its lower half, and usually heavily bedded in its upper portion. This
and the succeeding Trenton limestones, along with the upp er Chazy,
have afforded excellent building stone for some of the finest buildings
erected in Ontario and Quebec. Th e .' Utica consists for the most part
of black brittle shale, bituminous in character, with bands o f impure,
magnesian and bituminous limestones interstratified at the b as e, whilst
the Lormine formation consists of deep gray, brown, fine-grained mud
stones, and magn es i an limestones. These formations are extensively
developed in the neighbourhoods of Mo n tre al, Ottawa and Q u ebe c, and
the uppermost four occur throughout eastern Ontario.
The Interior Continental Plain.-ln Manitoba the Ordovician rocks
are ext ens iv ely develo p e d, forming the main mass of rock occurring in
the Winnipeg and Lake Manitoba regions.
The greatest thickness of Ordovician strata i n the provin ce of On
tario is doubtless to be found in the vicinity of Toronto city . At
Clarkson's, eighteen miles west of Toronto, there occur some 1,45 7 feet of
sh ale s, limestones and arkose bands, the Lon·aine, m eas uring 6 5 0 feet ;
the Utica, 1 5 0 f e e t ; the Trenton, 500 f e et ; the Black River. 1 5 7 f e et .
Interior Continental P lain.-B oth the Trenton and Lorraine forma
tions ( wh i ch by some g e ol og is ts are classed as Galena-Trenton and Hudorder,

202

ROYAL SOCIETY OF CANADA

son River respectively), consist of cream-coloured limestones and d olo
mites, wit h red calcareous marls and shales abounding in fossil remains.
I n eastern Manitoba Mr. D o wl ing describes t h e following succession in
descending order :-



V.

Hudson River

shales.

IV. Upper Mottled limestones.
III. C at Head limestones.
II.
I.

L ow er Mottled limestones.
Winnipeg sandst o n e s .

There i:s no doubt that a belt of Ordovician rocks underlies the
Devonian and Cretaceous system along the eastern prairie
plateau, both northward, westward and southward. Dr. J. F. Whiteaves
has described a very interesting series of Gal e na Tren to n and Black River
fossils from Lake Winni peg and its vi cinity
The Cordilleran Region . In British Columbia rocks of Ordovician
age appear i n the Rocky mountains pro.per, at D evil's Head lake, near
Banff. Along the Kicking Horse river at Gle n Ogle, graptolitic slat e s
and limestones with shales carrying an O rdo vi cian fauna have been
described by Mr. McC onnell.
The grapt olitic fauna recognized by Prof.
C. Lapworth, of Birmingham, is here classed a s oon s tituting the Wapta
'
formation, and belonging to the upper half of the Ordovician system.
S i l uri an,

-

.

-

In the S elkirk

range, no outcrop of rocks definitely referable to this

age have as yet been detected, but some of the black graphitic and
bituminous slates and limestones may possibly; belong to this system.

In the Yale district, west of Lansdowne, at Adam's lake, Dr. D awson

certain crystalline limestones
Yukon territory, grapto
litic slates similar to those of the Wapta f ormation at the Glen Ogle
quarries on the Kicking Horse rive r have been described by Mr.
and Mr. McEv.oy have recorded, and refer,

to this

horizon, and on the Dease

river, in the

McConnell, and the graptolites which those slates carry were studied
by Prof. Chas. Lapworth, of Mason S cience College, Birmingham, a n d
reported u p o n to the C anadian Geological Survey.

THE SILURIAN SYSTEM.

The A cadian Regi o n The Silurian system as understo od in Canada,
and restricted to th e upper division of Sir Roderick Murchison's Silurian
is extensively d e v e lop ed both in Nova S cotia and New Brunswick. At
Arisaig, in Antigonish C o . , N·ova S cotia, several thousand feet of more
or less disturbed a n d inclined strata, inclu ding an almost regular
succession of different memb ers of this sy st em, made up of sandstones,
slates, iron ores, and black graptolitic slwtes and limeston es, with mud.-
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stones, are well ·exposed, and present a compact fauna, which in
facies closely resembles rocks in Herefordshire, in Cumberland, West
moreland, in the Kendal and Ludlow regions of England. The "Knay
dart'' formatioru c�:msisting of red shales and sandstones and calcareous
bands holding pteraspidian and ostracoderm fishes and crustaceans refer
able to the Cornstone or lower Old Red sandstone of Great Britain1
almost immediately overlies the Silurian strata, though no actual con
tact has been observed. The Silurian series at Arisaig consists of at
least four distinct geological formations. Beginning above we have :fir.st
the " Stonehouse " formation, consisting for the most part of dark red1
fine-grained shales and mudstones, holding a conspicuous lamellibran
chiate fauna, of which Grammysia Acadica, Billings, is a well known
species, together with a number of interstrati:fied more or less thin
calcareous bands holding brachiopods, gasteropods, trilobites and ostra
cods in abundance. Below this we find the " Moydart " formation,
which consists of more or less heavy-bedded, light greenish gray and
rusty-weathering calcareous strata (in which the " Red Stratum " of
authors occurs) and holds brachiopods, gasteropods, cephalopods and
crinoids. Beneath this again we have the " McAdam " formation, con
sisting for the most part of impure black carbonaceous shales, which are
splintery at times, holding a lamellibranchiate fauna and graptolites.
At the base occurs the " Arisaig " formation, which comprises buff
weathering, fine-grained compact sandstones and shales, containing
corals (chiefly Streptelasma), brachiopods, gasteropods and trilobites.
The thorough investigation of this series of strata, which indeed, may
require further subdivision, is expected to furnish data bearing on the
settlement of the mooted question as to where the Silurian stops and the
Devonian of America.1
In the county of Annapolis, Nova Scotia, and in the vicinity of
Nictaux, Silurian strota occur including the Nictaux iron ore beds and
the Torbrook sandstone formation, whilst. near. Kentville, the Kentville
formation is seen as well as on Angus Brook in the Gaspereau Valley,
also at New Canaan, with Dictyonema Websteri, Dawson, and at
Wolfville in King's county where coralline limestones, red and green
graptolitic slates, and other strata at times highly cleaved, squeezed and
metamorphos-ed form conspicuous ridges, and constitute the oldest sedi
mentaries in the vicinity of the Bay of Fundy and th e Blomidon region
in the " Land of Evangeline."
In Cumberland county, along the northern slope of the Cobequids,
isolated areas of Silurian strata have been mapped out and described by
t Remarks on subd ivisions of A risaig Silurian are inserted aft.,r going t o
press.-H. M . A .
Sec . I V. , 1900. 11 .
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Mr. S cott .Darlow and Mr. H. Fl e t c h er, the Wentworth and Farmington
a rea.s being among the most important an d best known. These appear
t-J belong to the lo wer h alf o f the Silurian.
At vYhite 13ay and the 13ay of Exploits Silurian s tr ata occur in
Newfoundland.
In New Brunswick, ·on t he Bec caguimic river, in Charlotte county,
near Canterbury in York Co., typical areas of Silurian rocks have been
d escribed by Prof. Bailey, Dr. Ells and Mr. Chalmers and other writers.
In the northern . part of this province, in the vicinity of Dalhousie, on
Elm-Tree ri ver, and other localities, rocks belonging to the Upper or
N eo-Silurian consisting for the most part of limestones and slates have
been recorded. The Dalhousie limestones bear a stri king resemblance
to the limestones of Lower Helderberg age in New York State.
In the peninsula of Gaspe, besides the Chaleur group or formation
of Billings, whic h occupies a position about the horizon of the Guelph
formation of Ont ario, and the Chatte river limestones, several imp ortant
areas of limestones have been recorded by Sir William Logan, and Dr.
Ells. At Port Daniel, Perce, the Perce formation is met w ith, exhibiting
cream-coloure d foss i lif erous lim eston es a bout the age of t he Wen
lock of England and Niagara of Ontario and New York ; and, along the
H es tigou che, Grand river, and Scaumenac river, as well as on the Gasca
p edia river, f ormations probably equivalent t o the Niagar a, Guelp h , and
Lower l:W lderbe rg and Water Lime group of the w est, ha.v e also been
recorded. In the E astern To wnships of Quebec, south-east of the gr eat
f a u lt, in Stanstead, and Compton cou n ties, limestones and shales holdi ng
Silurian fossi ls con stitute several more or less isolated, but at one time
connected Silurian strata, overlying unconformably the u pturned edge �
of the older formations which have been eroded. In the more disturbed
regions of thes e townships the upturned edges of t h e older formations
have been recorded. In the more disturbed regions of these township s
the Silurian s trata often assume th e character of mica schists, and
when they a re fossiliferou s, rese mb le closely rocks of the same age in the
S c andinav ia n peninsula, the organic remains suffering deformation an d
ob lite ration in d irec t r ati o to th e degree of alteration of t h e matri x .
The Laurentian Highlands.-In the region comprised under this
term, the most important outcrop of Silurian occurs in the Hudson Bay
basin. On the Nelson river about sixty miles above its mouth, on the
Attawapishkat river, and on Mansfield and South ampton island strata
which can be referred to t hi s system have been described by Dr. Bell,
and the fossil remains identified by Mr. J. F. Whit eaves and the writer.
In the islands above named in connection with the Ordovician, Silurian
strata overlie the former in regul a r succession. Fossil remains derived
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from the Arctic regions have been described by Dr. Etheridge, Mr.
Salter, and other writers, and indicate a Niagara or Wenlock age.
In the Lake Temiscaming basin Silurian fossils abound and are well
preserved, some eighty species having been recently collected by Dr. B ell
and Dr. Barlow, and these have since been studied and determined by
l\fr. Lambe and the writer. The horizon of this outlier was determined
by Mr. Billings from fossils obtained by Mr. James Richardson, one of
the staff under Sir William Logan in the early years of the Geological
Survey of Canada.
The Lawrencian L o w l ands .-Th in bedded limestones and shales in
Anticosti form an important area of Silurian rocks. To this peculiar
dev elopment Mr. Billings gave the name of Middle Silurian, inasmuch
as the limestones of the Lorraine or uppermost Ordovician formation of
this island passed upward without any break in lithological character
or origin of sedimentation into several division s or life zones which find
their equivalent in o ther p arts of C an a da, in the Medina, Clinton, and
Niagara formations. Local designations for the various members of the
Silurian strata of Anticosti, based upon the faunistic relations which
exist between the d ivisions as separated by Billings, will, it is hoped,
shortly be discussed by the writer.
Isolated areas in the province of Quebec, referable to the lowest
division of the system, namely, the Medina, occur on the south shore
oJ the St. Lawrence, along the Yamaska river south of Lake St. Peter
and notably near S t. Gregoire, Que., where a strong brine has recently
been struck. 'rhe .Ll1edina formation at this point is probably not less
than 600 feet in thickness. On St. Helen's island, opposite Montreal,
and on BelU)il mountain (Montagne de Belmil), the Lower Helderberg
formation which has been held for such a long time to represent the
su mmit of the Silurian system in North America, may be seen in s ome
what limited patches of compact and considerably altered light-gray
limestone which abound in fossils. There is little doubt that at one time
th e Silurian system extended widely throughout the St. Lawrence valley,
but Post Devonian er o si on has carried off nearly every trace of its ex
i s t enc e.
In Ontario, the Silurian sy st em is well developed, and its different
members which include in descending order :6 .-The
5.-The
4.-The
3.-The
2 .-The
1 .-The

Water Lime formation
O non daga formation
Guelph formation
Niagara formation
Clinton formation
Medina form a t io n
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As in New York state, these follow each other in regular succession.
There is no evidenc e of a Lower Helderberg fauna or formation in the
province of Ontario. The Medina formation consists for the most part
of conglomerates and sandstones, with marls, red in colour, holding but
few fossils, whilst the Clinton shales, calcareous and arenaceous, wi t h
a few d olom it i c bands, and red or iron ore b an d s, such as may be readily
seen in the Niagara gorge and escarpments near Hamilton, are followed
by limestones and dolomites, compact and cherty, abounding in fossil
remains belonging to the Niagara formation.
The Guelph formation with its light cream-coloured dolomites forms
a not unimportant formation which is highly fossiliferous, and its fauna
has been carefully and elaborately described by Hall, Billings and
Whiteaves. In many l o calities in Canada the Medina, Clinton, Niagara
and Guelph formations yield natural gas. The Salina, Onondaga and
Water-Lime formations from which the salt, gypsum and cement stones
of Ontario are derived, consist for the most part of light yellowish-gray
compact dolomite which assumes a litho graphi c aspect in Weiland
c ounty.
Interior Continental P lain At Cro ss lake rapids, and near the foot
of the Grand rapids, on the lower S askat ch ewan, as well as on the east
side of Lake Winnipegosis, in portions of the province of Manitoba, a s
we l l as in the district of Saskatchewan, light yellowish-gray limestones,
and cream-coloured dolomites sometimes p orous, underlie the rocks of
Devonian age. Their geological as well as palreontological characters
have r e c e n tly been made known by Messrs. Tyrrell, Dowling and Dr.
Whiteaves and are referable in part to the Niagara formation. Penta
merus decussatus i s a characteristic species from this h o rizo n .
The Cordilleran Region.-ln the Rocky mountain belt, in British
Columbia, Mr. McConnell and Prof. A. P. Coleman, have e xamined
a immber of lim�ted areas, probably referable to this system ; n otabl y
along the Kicking Horse river, near the Glen Ogle slate quarries, an d
near the head-waters of the Columbia and Saskatchewan rivers. These
localities have afforded fine example s of the genus Halysites (probably
H. catenulatus) usually characteristic of the Silurian.
.-

THE

DEVONIAN SYSTEM.

The Acadian Region.-ln Nova Scotia and New Brunswick, where
formation s of the palreozoic were being deposited along
sedimentary
the
a more or less sinuous and broken coast line similar to that of the pr e s ent
day, many varieties of sediments oc cur. The only marine D e v onian
known in Nova Scotia to date is found in Ann apo lis county in the vici n
-

(AMI]
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ity of B ear River and Nictaux where it consists for the most part of dark
gray and green and brown shales or reddish sandstone or arenaceous lime
iltones, considerablJI squeezed and altered, c onstituting the
formation.
sp ecies
The

of

Pleurodictyum problematicum
this

D evonian

hori z on
period

whioh
in

of extreme volcanic activity.

is

this

Bear river

is one of the characteristic

evidently lower
province

must

or Eo-Devonian .
have

been

one

It is m ost probable that the large areas

of intrusive granites of the S outh mountain and other elevations along
the main axis of Nova Scotia were thrown up during this period. Along
Jlii c Arras's brook, in Antigonish county, an extensive series of red shales
and marls associated with tufaceous bands and grits appear to be shal
low water and terrigenous in origin, and carry a fauna which in

facies

resembles that of Hereford, Eng., and the island of Spitzbergen.

The

presence of O straco derm and C ephalaspidian fishes indicate a horizon
either at the base of the Devonian or the very summit of the (Upper)
Silurian.
and is

a

This series of strata is designated a,s the

Knoydart formation,

North American outcrop of the Lower or "Old Red sandstone"

and C ornstone of Europe.
Devonian strata appear on the north side of White Bay, Newfound
land, which resemble in general character the Ga.spe sandstones.
In Nova Scotia, lying unconformably underneath the limestones
an d gyp sums of the province are found several thousand feet of strati
fied sandstones and shales, which carry a fauna and flora, whose affini
ties would place them within the Carboniferous system.
lying series which oonstitutes the

Union

and

Riversdale

been classified as Devonian by a number of geologists.
c orrespond, in their taxonomic relations, to the

Mispec

This under

formations, has
These strata
and

Lancaster

formations of New Brunswick, consisting of red .slates, conglomerates,
and b:Lack shales, etc. From the internal pal!eontological evidence obtain
ed during the last five years in rocks of this age, both in Nova Sc otia and
New Brunswick, the writer is c onstrained to place these series both from
Nova Scotia and New Brunswick in the C arboniferous system.

Riversdale formation

The

of Nova Scotia was placed in the Meso-carbonifer

ous (Millstone Grit) by Sir William Dawson. Dr. D. White and Mr. R.
Kidston recently place the

Lancaster

and Riversdale floras in the middle

and Upper C arboniferous of America and Europe, respectively.
In Rocky Brook, N ashwaak, as well as on the Little Pokiok creek,
along the Beccaguimic valley, N.B., strata, which, appear to belong to
the early or E o-D evonian have been traced by Prof. Bailey, and Mr.

C.

J�obb, whilst at Campbellton, along the Baie de Chaleurs c o ast, certain
volcanic ash-beds carrying fish remains described by Dr. Whiteaves
Prof. Traquair are classed h ere as the

Campbellton

and

formation in the Eo-
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D evonian.

Across the bay in the p eninsula of Gaspe numerous De

vonian sediments both of marine and estuarine origin are well developed.
At Indian C o ve, Gaspe, Tar p oint, along the Dartmouth river, near Cape

Haldimand, at Long cove, Red Head, also at Grand e Greve, limestones
and sandstones belonging to the base of this System have been describe d
1Jy S i r Wm. Logan, and their entombed fauna a n d flora studied by the

l at e Mr. Billings and Sir Wm. D awson.
There are other beds which may be call e d " passage b eds " between
the S ilurian a n d the D evonian,
series of greenish-gray sandstone

At Scauminac bay, an interesting

(Scauminac

formation) occurs h o lding

:remains of B othriolepis and Archmopteris which are placed at the sum
mit o f the Devonian, a probable equivalent t o p art of the C atskill of New

)·�ork, as p o inted out by Sir William D a wson, and other geologists.'

The Laurentian Highlands.-Within the
has rec ogniz e d bituminous

limestones

D evonian along the Abitibi river.
bins fre e p etroleum.

Hudson B ay basin, Dr. Bell

an d

shales

bel onging to the

In som e plac es the limestone con

On Moose river, on the Missina.ibi, D evonian

rocks, probably e quivalent t o the Corniferous of Ontario are found.

On

Rainy island an d Lowasky island between the cliff and innumerable
islands along the Attawapi.shkat river, also on the Albany river and
Kenogami river, D evonian limes tone<;, some of which appear t o be t h e
e quivalent t o the Hamilton formation of O ntario, h a v e b e e n recorded
by Dr. ,B ell, and the fossils

describ e d

by

Dr.

Whiteav es.

Mr.

Low

also records D evonian limestones from a branch of the S evern river.

The Lawrencian Lowlands.-In

the province of Quebec only a few

isolated p atch e s or outliers of D evonian oc cur.

O n the Famine river,

coralline limestones o c cur of Eo-D evonian age, als o on the Etchemin
river,

and in the Lake Memphrem agog basin, where a

Cauda-Calli

horizon recently noti c e d by the writer, 1 8 94, oc curs, associated with
coralline and shaly limestones referred by Sir Wm. Logan to the D evonian
system.

The

presence

of

o ccasional

pieces

of

D evonian

limestone

in the volcanic conglomerates of St. Helen's island, opp osite Montreal,
serves to indicat e the former existence of D ev onian limestone in t h at
region, and p o ints to a p o st-D evonian time in which Mount Royal was
formed.

In O ntario, the Silurian system characterized in its upper

most strata by beds of compact dolomite, are f ollowed upward by

the

various members of the D evonian system which have an intimate rela
tion with tho,s e o f the states of New York, Pennsylvania, and Ohio.
' The term G1"ande Greve formation, suggested by the writer some time ago, has
been recently accepted by Prof. J. M. Clarke and Mr. Schuchert, wh ilst they sug-gest
the terms St. A lban and Cape .Bon A mi to include the beds numbered 1 and 2, and
3, 4, 5, 6, respectively, in Billings's Gaspe section. (Inserted on going to press).
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The f ollowing succession of D evonian formations obtains in Ontario, in
des c ending order

:

5 .-The C hemung.

4.

-

T h e Portage and Genesee.

3 .-Th e Hamilton.
2 .-Th e Corniferous.
1 .-The O riskany sandstone.

The Oriskany

consists of some thirty feet of ligh t yellowish, at times

s and s tones, holding fossil remains in abundance, some eighty
species have been recorde d by Billings, S chucherl, and! others.
The

c alcareous

Oriskany

is ove rlai d by cor alline limestones and dolomites t e e min g with

fi she s, constitutin g the
Corniferous formation, followed upwards by the shales, limestones, and
clays of the Hamilton formation. These shales also ab ound in corals

corals, sh ells, and other f o ssil remains includin g

and vari ous groups

of

invertebrate s

with a few

fi s hes.

large

The

Hamilton formation i s overlai d by a series o f dark brown or black bitu
minous p lant-bearing shales,

with an o c c a s ional series of limestone

bands, and brownish sand stones intens tratified, which constitute the
upper or Neo -Devonian of Ontario .

Chemung, Huron

and

Erie

These strata c orrespond to the

shales of Ohio and Michigan.

The p etro

leum bearing strata of the Huron-Erie p e nin sula belong to this
-

s ystem

.

Th e Interior Continental Plain.-Limestones of D evonian age have
l ong been rec ognized in the Lake Winni p egosis and L. Manitoba r egions
of n orthern Manitob a, and

the North West Territories.

The rocks c o n

sist of cre am coloured dolomites and limestones teeming with organic
-

remains.
series ;

Mr. Tyrrell divides the D e vonian of this region into three
Upp er

the

Devonian or
b eing

yet

D evonian

Winnipegosan

clearly

or

��1 anitoban

f ormation,

the

Middle

not
It is from these limestones that Dr.

form a ti o n, the third or Lower D evonian,

defined.

W h iteav es recognized the " Stringocephalus zone," or horizon overlaid
by the beds whic,h prob ably rep r e s ent the " Otl boides zone !" These
D evonian strata are also met with in the district of S aska tch ewan

.

In

the MacKenzie r iver basin, lim e st ones, shales, and dolomites u s ual ly
,

dark gray in c olour are recorded by Mr. McC onnell ; also on the

Liard

river, a bran ch of the MacK enzie, and from the MacKenzie itself, they
form an im p ortant trough of palreozoic rocks from Lake Athab a s ca to
(treat Slave and Great B ear l akes, northward covering the uneven sur
face of the Archrean floor.

It was from these limestones that the fossils

described by F. B. Mee k were obtained.

The Cordilleran Reg io n .

-

ln

the

R o c ky

mountains, in the Cascade

b elt an d the Fairholme mountai ns, dark gray ch erty dolomitic limestones
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and other limestones have been recognized; also in the neighborho o d

Qf B anff Springs hotel, (Banff shales), dark-gray shaly limestones, p r ob 
ably referable to the N eo- Devonian, whilst Dr. Dawson, Mr. Tyrrell
and the writer have examined and recognized limestones of this age

in the Craw' s Nest and Kootenay passes.

In his explorations along the

north Saskatchewan Mr. McConnell has recognized a group of limestones
referable to the Devonian, and which he calls the
stone."

"Intermediate

lime

They c onsist of about 1 5 00 feet of dolomitic limestones.

the Pipestone Pass, Sir Jas. Hector obtained

Atrypa reticularis

In
from

strata supposed to be of Devonian age.

THE CARBONIFEROUS SYSTEM.

The A cadian Region .-The Carboniferous

System is one of the most

important and extensively developed in Nova Scotia.

The important

<!oal-fi.elds of Sydney, C . B ., Pictou and Cumberland, contain vast quan
tities of fossil fuel for generations to come.

The classification of the

various members of this sy;stem in Nova S cotia requires further investi
gation before a c omplete tabular view can be given, although the general
stratigraphical succession, or ordBr in which the different formations or
larger groups and series of strata, were laid down, has been fairly well
e1>tablished through the writings of Sir William Logan, Sir Chas. Lyell,

Sir J. Wm. Dawson, Dr. Gesner, Dr. E lls, Mr. H. Fletcher, the Messrs.
Po ole, and other geologists.
In the Lower or Eo-Carboniferous, I provisionally place the terri
gpnous, or estuarine deposits, known as the
tions which

c on &i st

Union and Riversdale

forma

of red shales and marls with sandstones and conglo

merates overlying gray an d black ,siliceous and carbonaceous shales, &c.,
with impure coaly seams,
value.

which

latter are

of

no

sp ecial

e conomic

These strata, from their nature and composition, were evidently

dep osited upon a rapidly sinking floor and hold a fauna and flora which
bind them to the Carboniferous rather than t o the Devonian system to
which they have been ascribed for many yea.rs.

ferous

I would also place the

Horton

In the

Eo-Carboni

formation which throughout the

Bay of Fundy trough, c onsists of black and

gray

carbonaceous

and

calcareous shales, &c., overlying granitic sandstones and marls, &c.,
whi ch

latter series constitute a separate formation in the Wolfville and

Horton district.

The name

Gaspereau

formation is suggested for these

granitic sandstones of the Avon River valley and from Angus brook in the
Gaspereau valley in King's county, N . S .

Fossil plants found in s trat a of

the Union or Riversdale f ormations, between Riversdale and Union
stations (I.C .R.) in Colchester county also appear to have been found in

the Horton formation.

(AMI]
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The· Union and Riversdale formations -appear to l i e unconformably
below the limestones, gypsum and marls of the Windsor formation.
Overlying these Eo-Carboniferous rocks in Nova Scotia, there occur
marine limestones and gypsum associated with limestone conglomerate
and shales, and sandstones, and sandstone-conglomerates, commonly
<l escribed as a "Lower Carboniferous Series." The most fossiliferous
limestones, as at Windsor and Brookfield, have been referred to the

Windsor formation, but a number of limestone bands of this series have
been described by C. F. Hartt and S ir Wm. Dawson, from various locali
ties in the same province under various designations and from researches
carried on by the writer during the past five years in Nova Scotia, there

ill no doubt that several distinct horizons in the Carboniferous
marked by the different calcareous or limestone b ands.
The

are

Windsor formation is followed upward or accompanied by an

extensive series of sandston e conglomerates and grits, or freestone, to
which the term " Millstone Grit " formation has been applied.

In the

Pictou Coal Field the writer has recognised and described the Westville
formation, equhnalent to the so-called " Millstone Grit " of that district,
which former name is .suggested, inasmuch

as

the true ·and original

of England is doubtfully equivalent to the s eries
of strata referred to the sa me name in Canada. 'The freestones and
" Millstone Grit "

conglomBrates

of

the

Westville formation as developed along the

.Joggins shore, below the p!1oductive

Coal

Measures

of Cumberland

county are extensively used in the manufacture of grindstones and
polishing materials.

The

shales, sandstones and

Stellarton formation is the name applied to the

associated

coal-bearing

strata of the

" Coal

Measures " of Pictou county as developed at Stellarton, on East River,
along McLellan's brook and at the Acadia and other mines in Westville.
The sedimentation in

the

Joggins region was remarkably different

from that which we find in the Pi ctou basin, although not so far apart,
and it may be advisable for the sake of accuracy and more exact defini
tion to give different geological names to these two sets or seri·es of strata
<lccurring in these two districts at

a

later date.

Above the productive C oal Measures in the Joggins section (which
section is probably the most complete and uninterrupted in Eastern
'
America belonging to this system, being upward of 14,000 feet in
thickness) we find more sandstones and shales, with conglomerates which
are well developed along the east side of thtJ Cumberland basin.
In Pictou county, unconformably above the Westville formation the
New Glasgow conglomerates (New Glasgow formation) form a conspicuous
feature in the Carboniferous sequence, as the basal series of a. continuous
section of strata extending from New Glasgow to Northumberland straits,
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and continuing northward into equivalent and newer strata on Prince
E dward Island.
The New Glasgow formation is overlaid by some 25 feet of impure
fo ssiliferous limest one, which in turn is capped by sandstones, shales
and coaly or oarb onaceous bands (Smelt Brook formation . ) Then follow
an

extensive series o f yellowish gray and gree n freestones or grits, such

as are seen in the vicinity o f Pictou t own,

(Pictou formation) ;

these are

followed upward by c o arser grits and c onglomerates with an occasional
band o f cherty limestone overlaid by red shales and sandstones of Cape
John and vicinity, constituting the

Cape John formation.

The Cape

John rocks, sometimes called Permo-Carboniferous, are well developed
in Princ e E dward Isl and, esp ecially along the south shore and p roba.bly
represent the equivalent of the Windso r and Westville formations of
N o va S c otia.
In New Brunswick, tha

" A lbert shales," -A lbert formation-of

Albert and Westmoreland c ounties, containing some forty per cent of
hydro carb ons, b elong to the Eo-Carb o niferous.

These are overlaid by

conglomerates and marls, usually referred t o th-e Millstone Grit.
The

" Millstone

grit formation "

(so-called)

appears to

o ccupy

al most the entire area of C arboniferous rocks in north and eastern, as
well as c entral New Brunswick.
belong to this formation.

The c oal-bearing strata of Grand lake

In several isolated areas, outliers of C arboni

ferous limestones are seen to occur, and o c cupy a position, according to
s o m e, unconformably b-e low the "millstone grit."

Th e strata which by

many geologists have b e en classed a s D evonian in New Brunswick, in
the vicinity of St. John, and which comprise the

m erate,

the

D adoxylon sandstone,

the

Cordaite shales

Bloomsbury conglo
(c onstituting what

the writer terms the B l o omsbury and Lancaster formations), with the

JJ1ispec

series, are referre d by me to th·e C arboniferous, as equivalents of

the Unio n •and Riversdale formations.
In the

St. Ge orge Bay basin of Newfoundland, rocks of C arboni

ferous age als o are rec ognised and probably represent the equivalents of
the Windsor and We stville formations of Nova Scotia .
The only C arb o niferous rocks so far rec ognized in the provin c e of
Queb e c o ccur in G aspe, and consist of c onglomerates, called the "Car
b oniferous congl omerate," "Bonaventur e conglomerate" or more simply
: Bonaventure formation.
The LaU?·entian I-Iighlands.-N orth

and prop erly
or

of the great Archeam nucleu.s

protaxis, .and on the most northerly of the Arctic islands, Carboni

ferous strata were discovered by the various explorers who visite d the
polar regions.

Gypsi ferous rock,s and limestones o c cur on the east side

of Prince R egent Inlet.

Lower C arb oniferous s eries overl aid by C ar-

[AM!)
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CoaL

boniferous limestone have also b een mapped by Dr. G. M. Dawson .

i ;; recorded from s e veral localities, viz . : Bank's Land, C ap e Nares, Me l -·
ville Island, and B-athurst Island.

The Lawrencian Lowlands and the Interior Continental Plain.
There are no C arb oniferous rocks as yet detected in O ntario, nor in the ·
interior continental plateau of t h e great North-West.

It may n o t b e at

a l l improbable that in the south-western p ortion of Manit oba, and along

the international boundary line, borings may reveal C arb oniferous strata
int ervening b etween the D evonian and the Cretaceous.

The Cordilleran Region.-In

the Cascade mountain ranges, along the

Bow river p a ss, in t h e vicinity of Banff, in

the

Crow's

Nest a n d

Kootenay passes, C arboniferous limestones, h olding characteristic marine
fossils have been traced by Mr. M c Connell and other geologists.
the Kaml oops district Dr. D awson records the occurren c e of the

Creelc

In

Cache

formation, con sisting of an upper series of limestone and a l ower

one of argillit es.

Fusulina

an d

Some of the lime stones from British C olumbi a c ontain

Lofi1lSia,

and other C arboniferous fossil remains.

In the

Atlin and Yukon c ountry limest ones referable to this series also occur.

THE PERMIAN SYSTEM.

Und er the term " Permian," Mr. Hugh Fletcher has induded an
importan't serie s of sandstones, shrules and conglo merates of Nova S cotia
in Pictou and Cumberland c ounties, but no ch arac teristic fossil evidence
has as yet been obtained to enable us to clearly sep arate these rocks
from the Upper or N eo-Carboniferous .
that the

Cape John

It is very possible however

formation an d associated formations may b e e quiva

lent to ' Permian ' stmta in other portions of North America or Euro p e .
T H E TRIA SSIC SYSTEM.

The Acadian R eg i o n . -Along

t h e east coa·st of the B ay of Fundy,

and associated with the tra p s of Annapolis and King's counties, an
extensive seri e s of bright red sand8tones occur, which are usually referred
t o the Triassic system.
of Minas,

as

N orthea.stward along th e border of the Basin

far a s Truro, and again c overing almo,st entirely the Chig

nccto i sthmus and adj oining districts of Prince E dward Island, every
where maintaining th eir p eculiar soft red lithological charact er, exten
sive series of s trata have been referred to this system.
are probably the northern extension of the

These sandstones

"Newark series"

Jersey, and of t h e S outhbury area in C onnecticut.

of Ne w

In New Brunswick

rocks of thi s age als o appear .al ong the west shores of the Bay of Fundy,
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a t Quaco, and other localities.

The amygdaloidal traps and associated

�ruptives of Blomidon and the North mountain are probably contem
poraneous with the red sandstones and hence of Triassic age also.
term

The

Grand Pre formation is suggested for those soft Triassic sand

stones as they are well developed at the Evangeline Beach on Long
Island, Grand Pre near Wolfville, King's County, Nova Scotia.

The Cordilleran Region.-In the southern interior of British Colum
" Nicola serieo," or Nicola formation, is described by Dr. G. M .

bia, the

Dawson a s consisting of v olcanic rocks a.s sociated with limestones and
argillites belonging to this system.

In the Kamloops district as well

as

in the Similkameen river valley, the same writer also records Triassic
rocks. In the n orthern part o f Vancouver island, as well as in the
vicinity of the Straits of Georgia, and in the Queen Charlotte islands,
several areas of

dark-gray fossiEferous limestones and shales with

Monotis subcircularis, Gabb, indicate

the

occurrence

of

Triassic

measures, including Forward inlet. Qua.tsino sound, C ape Cominerell, and
Hernando.

In the Queen Charlotte islands, and underlying the Creta

ceous system unconformably, rocks of this age are extensively developed
on Moresby island, Burnaby island, and Ramsay island, along the shores
of the H ouston-Stewart channel, also on Richard.son inlet.

They c on

sist of flaggy calcareous argillites, thin and massive limestones, under
laid by volcanic accumulations, at times including limestone beds of
doubtful Carboniferous age.

Near Glen ora on the Stikeen river, and

below the Devil's portage on the Liard river, in lat. 6 9 ° 1 6' and longit.

12·5 o 3 5', Triassic rocks are also recorded.
O n the Upper Pine river, and on the Peace river, in the vicinity of
1 2 2 ° , lat. 5 6 °, both Dr. Selwyn and Mr. J. Hunter ob tained

longit.

fossiliferous shales and limestones of Triassic age.

The fauna which

they hold serves to correlate the h orizon of this region with the Triassic
of the Queen Charlotte Islands and of California,

Monotis subcircularis,

Gabb, being the most characteristic species in common.
THE JURASSIC SYSTEM.

S ave in the Arctic archipelago, there are but few occurences of
rocks which may be definitely ascribed to the Juras,sic system.

On

Grinnell island, Prince Patrick island, and Bathurst island, outcrops of
Liassic rocks have been described by Prof. Haughton.
di.scussion arose

ConiSiderable

to the age of the fossil remains obtained in these1
·
distant i slands which eventually ended in the view that th e fauna has
as

a rather middle Jurassic
affi nities.

facies than one of Liassic (Lower Jurassic)

Of the interesting :mimal remains discovered, were those

[AMI]
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from Exmouth island, o btain ed by Sir E . Belcher asc ribed by Sir Richard
Owen t o Ichthyosau1'Us.

In the interior Continental plate au o v erlyi n g the Trias of the Peace

certain shales a nd sandstones may possibly be
The contin e nt of America and that
p ortion with which this chapter deals was p r ob ably elevated to a great
extent •above the sea lev el, a nd .e r os ion ra th e r th an d·eposition was going
on in those d ays.

and Pi n e river country,

referred to the Jura.s<>ic system.

'l'HE CRETACEOUS SYSTEM.

The Acadian Region .- O v e rlying

the e rup tive t rap s of the North

mountain in Annapolis county, n e ar Ira Woodworth's bay,

bay,

b el ow

S cot' s

and on th e east side of the bay of :Fundy.,

there occur a s e ries of
ligh t yellowish gray and green i mpure limestones and shales, which Dr.
Ells ha s recently <li,scus&ed in an i nt eresti ng paper in which he argues
the possible existence of strata r eferable t o t he C r etaceo us syst em . No
trac e of ·o rgan i c remains has as yet been detected in these lim es tones .
Obscure concretions are said to occur in them, but no definite fauna has
y et b een examined.

These strata lie unconformably

over the l at est erup

tives of the re gi on and constitute a w ell- defin ed horizon in which subse
quent

researches may

afford palreontological data to enable us to co rr elate

the strata in question.

In th e Laurentian Highlands, and thr o ugh out the Lawrcncian
Lowlands no rocks of Cr et aceous age have as yet been detected either
in situ or in Pleistocene drift. 'These portions of Canada must have
bE-en above the level of the sea during M·esozoic and 'J}ertiary times.
The Interior Continental Plain.-In Manitoba and vicinity along the
Red D ee r river, north of Pine river, along the V ermilli on and Assin ib o in e,
and at Shoal l ak e, as well as art Delomine, the C retaceous system i s
rep r esen ted b y th e following series o f formations in a scending order :
1, The Dakota f m·m a tion, cons i s ting of l ight and dark brown, at times
fri able compact or shaly s andstones, es p e cially . on the Red Deer and
Rolling riv er s, in Saskatchewan. 2, The Benton fo rm a ti on, cons isting
for the most part of da rk -bluis h , gray or black sh ales, sometimes car
b o naceous, at others h olding gl aucon ite in the form of foraminiferal
casts, as seen in the dri ll i n g.s from t h e D eloraine well, from a de p th of
1 820 feet. 3,. The . Niobrara fo rma tio n, which consists · of dark gray or

brown and bluish more or less fissile and ph o sphati c fossiliferous shales,

characterized

by the

Inoceramus problematicus, S chl otheim,
Thi s formation
the Vermillion river. 4, The Pierre formation,

presence of

interst.ratified with more or less dolomitic limestones.
in well devel ope d on

216

ROYAL SOCIETY O F CANADA

in to two s eri es, the 1l1i llwood series (or for
" O danah series," o r forma tion. The former includes light
'a n d dark gra y o r brown, soft, friable or brittle shales and limestones
which h old numerous Radiolaria. On the Duck and P o r e up i n e mountains
of Manitoba, the Millwood series is well developed. The O danah series,
with its light gray, finely laminated shales and clays, as seen on Shoal
lake and Deloraine, and along the Assiniboine, in Manitoba, constitutes
the uppermost member o f t h e C retace ous syst e m in t h e eastern p o rti o n
of the Great p l ain s . In the we st e rn portion of the Great prai ri e p l atea u ,
including A l be rt a , As si ni b oi a, and Saskatchewan, and the distr icts to the
north, th e fol l ow in g succession obtain s : 1, the Dakota; 2, the Niobrara
Benton or Colorado formation; 3, the Belly River s eries ; 4, the Fort
P'ierre, (Fort Pierre and Fox Hills) o r llfontana formation; 5, the Lara
mie formation, which Dr. G. M. Dawson divides into (a) Porcupine Hill
.serie s ; (b) Willow Creelc series, ( c ) St. llfary (River) seri e s ; while Mr.
Tyrrell divides the Laramie of Northern Alberta into two formations,
Y i z . : (a) the Edmonton series, or formation (b) the Paskapoo series or
formation. This l'a tter is of decided Eocene or Tertiary age from the
character of its entombed fossil remains.
Th e D akota or lowest formation in the series of upper Cretaceous
s e diments of this region, appears to overlie unconformably and overlap
rocks of Devonian age in its e-astern extension. It is essentially a sand
stone formation, and in the United States carries a luxuriant fossil flora.
The Niobara-Benton formation, c onsi s ti ng for the most part of
shales and sandstones which are oftimes fossiliferous as in the Peace
river section, is represented by the Fort St. John shales ; the Peace R.
sandstones, and the Loon River shales, w h i ls t in the At habnc a section,
these find their equivalent in the La Biche shales ( l o wer part ), the Peli
can sa nd s tone s , and Pelican shales, and the Grand Rapid sa ndstone s ,
and Clea1·water shales. In the Peace R. section the Dunvegan sand
stones appear overlying the Fort St. John shales, and are overlaid by the
Montana formation, including the Smoky R. shales, and also the Fox
Hills sandstones. In the Athabasca R. section the Dunvegan formation
is absent, and the Montana formation i s represented by (a) the La Biche
shales (upper part), (b) Fox Hills sandstones. In both of these districts
Laramie sandstones and shales constitute the newest sediments in the
·Cretaceous system. One of the most interesting features of the Cretace
ous of the plains is the interpellation of the Belly River series of estua
rine and fresh water sediments, between the Fox Hills an d Ft. Pierre
formations and the Niobrara-Benton constituting a series of beds i nj
which the organic remains found resemble those of ·p ost-Pierre (or
Laramie) age-equivalent to the St. Mary River series of Dr. Dawson.
which

Mr.

Tyrrell divides

mation), and
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Many types of animal life characterizing the

Laramie,

formatio n, o c cur in abundanc e in the
Hills and _Fort Pierre formation.

Belly River

series or

which overlies the .Fox

In some respects the

Dunvegan

group

of the Peace river country also res embles the C anadian Laramie and
B elly

R. formation.

It i s described as a plant-bearing series from which

Sir Wm. Dawson has described an interesting flora, and may be t ermed
the

Dunvegan formation.
The Cordilleran R eg ion .

-

In British C olumbia, and i n the Yukon

district, rocks of Cret a c eous age have been recognize d by Dr. Dawson
and Mr. M c C o nnell, and their fo ssils recognised by Dr. Whiteaves and Sir
Wm. Dawson. Along the foothills of t h e Rockies and on the summits and
p a sses of the same mountains

the

various m embers of the

Creta

ceous o f t h e prairie region a re met with, but in a disturbed and broken
condition.

The Nio brara-Benton and D evil's Head lake deposits have

.afforde d palre ontologi cal e v idence t o prove t h e existence of Cretaceous
rocks, t o the east, wh ilst in the southern interior of B ritish C olumbia, i n

t h e Kamlo ops district, beds of earlier Cretaceous age, consisting of argil
li tes, limest ones and sandstones which constitute a cycle of sedimentation

which appeal's to b e equivalent to similar rocks in the Queen Charlotte
islands.

On th e west coast o f B ritish C olumbia, the Nanaimo formation

c onstitute s an imp o rt a nt series of c o a l bea ring s e diments, which is refer
-

able to the Upper or

N e o - C retaceous,

besides the imp ortant outliers in

the Queen Charlotte islands, also c oal-hearing, constituting the

Charlotte Island series.

Queen

Th es e may b e divide d into several distinct h ori

zons or formations in which most of the inverteb rate fauna of the r ocks of

Skidegate forma
D esmoceras Beudanti, Lytocems Sacya,
Melina Skidegatensis, Thetis a(finis, etc., etc., as described by Dr. J. F.
Skidegate Inlet constitute an imp ortant formation (the
ti on)

holding

'"'hiteaves.
or

Later

such forms as

Hitherto, only a Lower or Earlier Cretaceous and an Upper
Cretaceous

division

in

this

system

have

b een

adopted.

These Cretaceous c oal-b earing rocks consist of shales, sandstones, c onglo
merates and iron ore, overlaid by coarse conglomerates (lower), which, in
turn, are capped by an upper series of shal e s and sandstones which are

a s cribe d to the Earlier Cretaceous, whilst the
N anaimo a n d t h e Vancouver Island region, w h i c h

c oal-bearing rocks o f
consist of marine lime

st ones and shales, b elong to the Upp er Cret ac eous.
There are but few species in common between the faunas and
fl oras of the Upper Cretaceous of the Pacific coast and those of the
same age in the Prairie regio n of Canada.

In dealing with the extinct floras of the Cretaceous system in
Canada, Sir Wm. Daws o n has recognized the following :-1, The Lower
Cretaceous, including the "Kootanie series," or Kootenay formation, of
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the Rocky Mountains, with cycads, pines, and ferns, followed upward
by .the " Interme iliate series " of the Rocky Mts., the " Queen Charlotte
series," and Suskwa R., with their cycads, pines, and a few dicotyledons.
2, The Middle Cretaceous, comprising the "Mi ll Creek series" or Mill
Creek formation of th e Rocky Mts., and the " Dunvegan series " (Dun
vegan formation), of the Peft.ce river, with CLicotyledons and coniferre�
which find their equivalents in the Dakota group of the United States.
3, Upper Cretaceous, including the coal-measures of N anaimo (NanaimO<
formation), with many dicotyledons, palms, etc ., the " Belly R . series "
with its lignites, conifers and dicotyledons. The Lower Laramie, or "St.
Mary R. series," including the Lemna and Pistia beds of the bad land·&
of the Red Deer R., including lignites, also the Middle Laramie, or
,
" Willow Creek series," which are overlaid by the " Porcnpine Hill series,' .
or Upper Laramie. From the Cretaceous rocks of Cana da, Sir Wm.
Dawson has recognized 1 7 9 species of fossil plants, and Mr. Whiteaves.
394 species of fossil animal remains, if we include the whole of the
Laramie as a part of the Cretaceous system. Along the Rink rapids of
the Lewes R. marine Cretaceous fossils have been recorded, from the
Yukon district. The Yukon district coal is probably of Cretaceous age.
The coal beds at Anthracite, and the Crow's Nest coal strata are both
of Kootenay age.
THE TERTIARY SYSTEM.

Neither in the Acadian region nor in the Laurentian Highlands,.
IJ Or again throughout the Lawrencian Lowlands, are there found any
recognizable traces of rocks properly referable to the Eocene, Miocene�
or Pliocene, unless some of the pre-glacial gravels along the north shore
o f Lake Ontario, underlying the glacial deposits of the Toronto region
may prove to be Tertiary in age.
The Interior Continental Plain.-The " Paskapoo series," or
Paskapoo formation, or upper divioion of the Laramie, consisting of gray
and brownish-weathering lamellar, or massive sandstones, and olive sandy
!'hales of fresh-water origin, has, no doubt, been correctly referred to the
Eocene Tertiary, and separated from the Cretaceous by Mr. Tyrrell. The
fauna which these rocks hold, as well as their flora, affording satisfactory
'€vi dence in support of this view. This series overlies the Edmonton
fc.rmation, and together with! it, correspond to the Porcupine Hill and
TVillow Creek series, and part of the St. Mary R iver series, of Dr. Dawson
in the South. The thickness of this formation is between 5000 and
! W O O feet.
It has been traced <a long with the Edmonton serieo, as the
T.aramie or Lignite Tertiary formation, by Richardson, Selwyn, Dawson,.
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and McConnell, southward from Alberta t o the
eastward to Turtle mountain, in Manitoba ;
A r c ti c circle in the MacKenzie river valley.
f o rmation have also been

U. S.

boundary line ;

and northward to the

The

Fort Union

b e d s or

r ecogni z e d in the Souris River district.

It i s believed that about the b egi nning of the Tertiary or the close

of the C retac e o us, the Ro cky Mts. b egan to be u p lift ed, whilst the plain s
sank beneath the su rf a c e of the sea. T h e n w e r e depo site d on the gradu
ally sinking fl o o r, the s and s to nes and shales of this series, in whi c h
occur the r e mai n s of deinosaurs, fresh-water shel ls, land p lant s, with
occasional beds of coal.

Miocene.-In the Hand hills of th:e Prairie regi o n, Mr. Tyrre ll finds
light-gray argillaceous marls interbedded with fine-grained sands, which
pass upward into 1a bed of quartzite pebbles more or less held together in
some pl a c es by

m e rat e .

a hard calcareous cement, forming a co mpac t conglo

'l'hese strata r es emb l e th:e a rgillit es of the Cypress hills, first

examined by Dr. Hec to r,

in

1 8 5 9, and are,

no doubt, e quivalent to the

Miocene of th:e C yp r ess hills in the Assiniboia region, described by Mr.
McC o nnell , known as Miocene c on glom erates, etc.

It was from th e

Cypress hills r e gi o n that Mr. McConnell and Mr. Weston o btain e d the
int e rest ing series of :fossil mammalian

Prof.

E. D.

r emai ns, described by the late

White River division of th:e Ter
to United States ge olo gi sts or Lower Miocene. The

C ope a nd referred t o the

tiary, a cc ordin g

Saskatchewan

grav el s are doubtfully referred to the Plio cene by s ome

g e ol o gi s t s .
It was p o s sibly during this or

a

somewhat later p eriod that many

of the -LEolian de p osits of the west were laid down.

The Cordilleran Region.-In the

Kamloops

t he Oligocene, u n d e r th e terms " Co ldwater

beds.

In th e

"Tranquille Beds"

he

district

of British

conglomerates :an d sandstones t o

C olumbia, Dr. Dawson refers certain

Group "

and "Similkam een ' '

d escrib es and includes

volcanic

basalts and bedded tuffs a scribe d to the
r e sp e c t iv ely .

In the same r e gi o n,

Earlier and Later Miocene
un c onf ormabl y over th:e Tranquille

b e d s or formation, c onglo me rate s of Early Pliocene age are also recorded .

In the vicinity

of the

city of Vancouver, Mr. J am e s Ric h ar ds o n, Dr.

Dawson, and Mr. Amos Bowman, have ·examine d the pl ant-b e a ri ng beds
of this district, which :form part of the

" Puget group."

The strat a in

q u e stion form part of the lowland about the mouth of the Fraser river,
ext en ding northward to Burrard inlet.

These strata are at least

feet in thickn e ss, holding carbonaceous m att er, and more or
coal

at different horizons.

Dr.

Dawson furth e r

Sec. IV. , 1900 .

12.

3000

less lignite

notes the po ssible
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equivale n cy of certain u n fo ssi liferous beds ovcrlyi ng- t h e Nanaimo (coal
bearing) formation at Comox and elsewhere in Vancouver i sl and, as

to the Tejon group of California. In the
British Columbia volcanic rocks, sandstones, a n d
shales, with fossil insects and plants, constituting the Simillcameen
f o rmati on, have been referred to the Miocene Tertiary. In the Queen
Charlotte islands, rocks of T ertiary age occur on Graham island. They
form the greater part of the island, extending from Skidegate to Pillar
bay, and at the head of Masset i nl et Tertiary volcanics prevail. On
the n orth side of Skidegate inlet the Tertiary rocks consist of hard,
thin-bedded, a rena c e o us clays, oftimes gray and micaceous associated
with gravels and conglomerates, argillaceous lignite, holding trunks
and branc he s of trees ., At Ya-Kan point, and on the bank of t h e
Hi-Ellon River at Toe Hill, calcareous san d st o ne s and b ro wn we ath ering
granular dolerite occur, whilst at Skon-Un Point fossiliferous sandstones
of Miocene o r p o s s ib ly Pliocene age ( Sk o nu n f o rmati o n ), h av e yiel d e d
an interes ti ng fauna d esc rib ed b y Mr. Whiteaves. On Ain river, Manin
river and other localities, banded t r a chyt e, li gnit es, v ol c a ni c a gglo m er
ates and ,obsidian have been detected and recorded.
At Carrnanagh
Point, the Astoria Miocene occurs.
In the Arctic i sl an ds, Oswald Heer has described and recorded the
existe n c e of Mioeene Tertiary plants and deposits on Prince P atric k
island and Banks La n d, from c o ll e cti o ns and observations made by
Mc Clint o ck, McClure, and Armstro n g. B allast b each, on B anks Lan d,
has afforded large qu antities of fossil wood, and plants.
On th e Lewes and Yukon rive rs, Dr. D awson has rec ord e d the
occurrence of hard c o mp a c t flinty an d grayi sh-wh i t e argilli t e , h o l ding
possibly

in p art equivalent

southern interior of



plant remains, which may p robably be referab l e to the Upper Laramie
or Eocene Tertiary .

The

Horsefly Gravels a n d Klondike drift are also

described b y him as Pliocene.

THE QUATERNARY SYSTEM.
Th e Q uaternary d e p o sits of E a s tern British North America may

into three p eriods, viz. : 1, th e Glacial, or boulder clays ;
Champlain, or marine clays d e p o sit e d duri ng p eri o d of subm er
gence ; 3, the Recent or t errac e p-erio d of elevation.
The A cadian Region.-In summing the results of observation thus
far m ade in south-eastern C an ada, Mr. Chalmers says: " 1 . Th e glaciation
be divided
2, the



of south-eastern fluebec, and northern New Brunswick was effected
largely by l o cal glaciers whi ch moved n orthw ar d and southward from
the highest la n d or watershed adj ac ent to Notre Dame mountains, this

watershed forming a gathering ground for the snow and neve which sent

(AMI)
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local glaciers down the valley and along the lines of drainage into the
St. Lawrence valley on the one hand, and the Baie de Chaleur, gulf of
St. Lawrence, and St. John valley, on the other.

The glacial deposits

of the Acadian region of early pleistocene or glacial period proper, c on
sist of typical boulder-clay or till, moraines, boulders, erratics, drumlins,
&c., derived from pre-glacial rotted rock

in situ angular boulders, gravel,

sand, etc., which are known to have existed in sporadic masses and
detached sheets in many portions of this region."

It thus appears that

local glaciers covered the greater portion of this region where to-day
glacial strire, b oulders and other phenomena of th e glaciation are every
where evident.

The nature and character of the boulder-clays depend

upon the rocks characterizing the formations to b e found in the valleys
in which the glaciers travelled, so that at Pleasant ridge, in Northum
berland county, N.B., for instance, in a limited area, Mr. Chalmers
records the following number .and variety of boulders : Granite, 8 8 ;
diorite, 8 0 ; slate, 40 ; gneiss, 1 6 ; felsi te, 1 2 ; quartz, 4. Among the
glaciers described by Chalmers there are the Baie de Chaleur glacier,
the Northumberland glacier, the Chignecto gLacier, and the St. John
valley glacier; which latter was the largest of the sheets
Canadian territory south of the St. Lawrence valley.

o ccupying

Its source or

neve-ground was in the highlands of northern Maine, of the eastern
townships of Quebec, and north-western N. B.

At the close of the

glacial period the St. Lawrence valley was probably an open channel
as far west as the Thousand islands, where ice flowed in from the north
and south, whilst land glaciers existed south of the estuary and gulf of
St. Lawrence, in the elevated regions.
erosion and deposition followed

by

Similar phenomena of glacial

marine submergence and

ferous clay deposits occur on the island of N ewfoundland.

fossili·

It is inter

esting to note that there are no evidences of Pleistocene ice action on
the Magdalen islands, no boulder-clay having as yet b een recorded or
c•bserved in that group.
Post-glacial earth movements are recorded by Dr. Matthew from
near St. John, N.B.

The Laurentian

Highlands.-The Labrador peninsula, during the

glacial period, must have been covered with a great thickness of land ice
which scattered th·e subjacent materials for drift into the valleys and
fiords over a wide area of these Laurentian Highlands, extending in

a

south-westerly direction, over the Lawrencian Lowlands of Quebec and
Ontario . Mr. A. P. Low observes that the strire and other glacial phen
omena between Hudson Bay and Ungava Bay sh ow that the region was
completely covered with ice during the ghwial period, and that the ice
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m oved outward and downward from a narrow neve near the present
watershed.
The ice sheet which covered this peninsula has been termed the
" Labradorean glacier." The lower portions of the country traversed
by Mr. Low are everywhere more or less covered with a mantle of boulder
clay or till, the hill-tops are for the most part bare, a tail of drift being
deposited on the lee side. Lenticular hills or drumlins are not infre
quent, and more or less parallel to the direction of the striffi. Erratics,
eskars, or ridges of modifi-ed drift, occur between Hudson Bay: and the
watershed.

On the .west side of Hudson Bay, Tyrrel l has described th e

Keewatin glacier, a name applied to the ice sheet which covered the
area.
This glac�er flowed outward from
a gathering ground which lay north or north-west of Doobaunt lake
during early glacial times, but subsequently changed its gathering ground
and moved south-eastward to the country between Doobaunt and Yath
kyed lakes. From these centres the ice seems to have flowed westward
and south-westward to within a short distance of the base of the Rocky
mountains, southward for more than 1 6 0 0 miles to Iowa and Illinois ;
eastward into the basin of Hudson Bay; and northward into the Arctic
ocean.
To the drift from the great Labrador peninsula and glacier the
term Labrador formation is ascribed and for the sheet of till spread over
the central portion of North America by the Keewatin glacier the term
Rupert formation is sugges ted in order to designate its transported
materials as we find them unmodified at the present time.1
The Lawrencian Lowlands.-As mentioned above, the boulder-clay
or till, occupies the bottom of the valley of the St. Lawrence river con
stituting the Labrador formation, and underlies the newer marine clays
and sands almost everywhere throughout its hydrographic basin. In O n
tario, boulder-clays also occur in which the pebbles belong to al l the
formations present from the Archffian to the Devonian , and are super
imposed by the Erie clay, which in turn is overlaid by the Saugeen clay
and sands, also the A rtemisia gravel and A lgoma sand, besides the recent
alluvial deposits overlying all. In the vicinity of Toronto, P.rof. C ole
man has recorded two boulder-clays interstratified with fossiliferous clays
an d sands to which the name Toronto formation has been applied. An
interesting Pleistocene flora has recently been described by Prof. Pen
hallow from the Scarborough and · T oronto beds, as well as from the
Ottawa valley. Sir Wm. Dawson's �ork in Canadian Pleistocene geo
logy is of great value and indispensable to the student.
central continental ArchffiaJJ.

I

The term Keewatin has been applied by Lawson to rocks of Archrean a��:e.
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Interior Continental Plain .

-

Overlying the greater portion of the

pre-glacial surface of this region are found a sheet of superficial sands,
clays, and gravels, filling in and levelling up many of the irregularities
in the surface of the Ordovician, Silurian, Devonian, Cretaceous and
Laramie rocks,

whilst in the case

of many of the rolling hills, they
,
The following section of

serve to add to the surface irregularities.

Quaternary rocks in the prairie region is given from the reports by Dr.
Dawson and Mr. Tyrrell :Stratified sands, gravels, and silts.
Upper boulder clay.
Interglacial deposit with peat.
Lower boulder clay.
Quartzite, shingle, and associated beds.
The boulder clay consists of sand and clay held ·firmly together,
holding pebbles composed of quartzite and gneiss in the eastern portion,
whilst the percentage of quartzite p ebbles becomes reduced out on the
plains and sandstone pebbles more numerous, with fragments of lignite
usually present.

Ancient drainage systems, anterior to the present one,

have been detected in many portions of the North-west territories.

In

the Athabasca lake and Churchill river districts, according to Mr. Tyrrell,
the quaternary 1 deposits include :-( 4) Recent lake beaches and . flood
pLains of the present streams ;

(3) Sand plains ; (2) Ancient shore lines ;

( 1 ) Till, drumlins, moraines, kames, eskars, and· 1 ispatinows. It is no1
at all unlikely that marine sediments constitute part of the prairie re
gion of Canada.

Glacial Lake Agassiz has been described by Warren

Upham from Manitoba and adjoining districts.
The A lbertan d l'i ft

formation " belongs d oubtless to the stage of

general accumulation of the Ice Sheet followed by some recession, and
then by the maximum glaciation known

The Cordilleran Region .

-

as

the

Kansan stage."

Th e Cordilleran glacier is defined by Dr.

Dawson as the ice cap, during the early portion of the glacial period, in
British Columbia, which attained a maximum development of nearly

1 200 miles in length from north to south.

The main gathering ground

of this ice sheet was between the 5 5th and 5 9 th parallels of north
latitude, extending in opposite directions, traversing to the Coost ranges,
th en filled the wide valley between Vancouver island and the mainland.
The ice there divided and flowed in opposite directions, as subsidiary
glaciers of Queen Charlotte Sound, and the Straits of Georgia.
the maximum of the

During

Cordilleran glacier this region stood at a level con

siderably higher than it now does, · and the great plains were probably
depressed so as to admit waters from the sea.

The retreat of the Cor-
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dilleran glacier was contemporaneous with, if not caused by, a subsidence
of the mountain region. Numerous observations of glaciation at levels
reaching to 6 8 8 0 feet, and ranging between 3 1 5 0 feet and that figure,
are recorded on the p la te a u between North Thompson R. an d Dead Man
H., on Mount Murray, in the Lytton mountains, and on the plateau be
tween the Thompson and Nicola valleys, and the valley which connects
Nicola lake and Kamloops. The Cordilleran formation, or drift, appears
to be applicable to materials deposited by the Cordilleran glaciers, both
east and west of the main axis of dispersion. On Barnes creek the
following section occurs :(c) Silty deposits.
(b) Boulder-clay obscurely stratified, and
(a ) Stratified gravels, silts and sands .
. Terraces and shore lines are frequently met with, and white silts, also ·
drumlin-like ridges, moraines, and other drift ridges.
Auriferous placer deposits occur in different periods of the drift of
British Columbia. l n the Yukon district Dr. Dawson, Mr. Tyrrell, and
Mr. McConnell have recorded interesting glacial phenomena, and strati
fi ed gravels and sands, many of which have proved to be auriferous.
'l'erraces, indicating higher levels or former reaches of rivers, and
·g lacial lake deposits have also been described.
The Champlain Period .__;This was a period of subsidence in which
the Acadian region as well as a portion of the Laurentian Highlands
along their margin, and the Lawrencian Lowlands for the most part were
depressed beneath the level of the Atlantic waters. Stratified gravels,
sands and clays and kames associated therewith overlaid by river and
lake terraces and accompanying kames inland, and Leda clays and kames,
together with Saxicava sands, the latter formed by marine agency,
characterize this period throughout Nova Scotia, Prince Edward island,
and New Brunswick, whilst the most recent deposits or formations of
Quaternary age consist of the river flats and intervales (alluvium) estua
rine flats, mussel or oyster beds, natural dykes, etc., with dune or blown
sand overlying both. In both the St. Lawrence and Ottawa River
valleys terraces of marine clays occur to a height of over 6 0 0 feet, and
are overlaid by sands and gravels, constituting the Leda clay formation
an d Saxicava sand, which nearly everywhere prove to be highly fossili
ferous. At River du Loup, Beauport, St. Liboire, and Montreal island,
at the Mile End quarries, and the Tanneries, in the province of Quebec,
and at Green's creek, and Besserers, near Ottawa, and other localities in
the O ttawa valley, an interesting fauna and flora, indicating cold and
marine conditions abound. ·The Montreal Saxicava (sand) formation,
the Beauport sands and gravels, the Leda clay, the Macoma sands, the
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St. Maurice and Sorel sands, etc., are as many geological horizons and
formations which enter into the nomenclature of the Pleistocene of
eastern Oanada.
The Interior Continental Plain.-In Manitoba, lake beaches and
delta deposits characterize the recent pleistocene period. The Champlain
period is represented in this province by the beaches and deltas of Lake
Agassiz, associated with terraces and valleys. During the glacial period
in Manitoba, till, moraine, drumlins and kames in the valleys occur
throughout, whilst on the Rolling river may be seen clays and sands
possibly referable to inter-glacial or pre-glacial times.

T HE RECENT PERIOD.
It was not until after the close of the Champlain period in Canada,
that man made his appearance. A period of elevation followed the
period of submergen ce. On the north shores of Lake Eri·e, remains
of the mastodon and the mammoth, which were the elephants
of the New World, indicate their presence immediately after the close of
the glacial p eriod. The remains of deserted villages of the aborigines of
British North America, characterizing the various strides of the
America.n race, their graves, or burial places, have been found, together
with their stone or copper implements, in all our provinces and only in
the most recent of our superficial deposits, whilst with these imple
ments, are found associated remains of beaver, deer, bear and other
animals of the chase identical with those of to-day.

