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GIpLOGICAL SERIES, No. 22.

The Huronian Formations of Timiskaming Region, Canada.

By W. H. Collins.

INTRODUCTION.

In a paper' presented last year before that section of the

International Geological Congress which dealt with the classifi-

cation of Pre-Cambrian formations, attention was directed to

the fact that only a fringe along the south of the Canadian shield,

or great Pre-Cambrian province of North America, is well

enough known to have an important bearing upon any general

classification of the rock formations in that province. It was

also pointed out that, so f .r as any such classification is concerned,

this southern fringe is divided into three subprovinces by wide

intervals either of f . "ountry or of granite and other

formations that are ility for purposes of geological

correlation. To vk i. idea more effectually the index

map used to depict ,.ons is reproduced in Figure 1 of

this paper. Before fo....-aons ;n adjacent regions can be re-

liably compared, it was held, the geological sequence in each

should be fairly completely established by studying and com-

paring typical, or key districts. Local names were advocated

' Collins, VV. H., A classification of the Pre-Cambrian formations in

the region east of Lake Superior, Compte Rendu, XHe Congres Gcologique

International.

(
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for formations and series of formations and it was suK^ested

that grouping of these units into larger divisions should proceed

as a conservative expression of the broader historical facts that

would emerge from the accumulating daia. A c'-tssification

of the rocks of Timiakaming region emlxxlying \\.iat was then

known was presented, and the hope entertained that, while

this classification would no doubt Ixr expanded from time to time

as new facts were obtained, such additions might l)e made with

a minimum amount of alteration in the existing part of it.

The substance of that paper is repeated at some length

because the present one deals with the same subject. It is, in

fact, one of those anticipated supplementary contributions to the

classification of the Pre-Cambran rocks in Timiskaming region.

Thorough geological field work in Timiskaming region has

been done, to a large extent, wherever economic developments

have made such work necessary, and as these localities were

commonly far apart special nomenclatures were adopted, in

consequence of which the nomenclature for the whole region has

become rather complicated. Fortunately most of the formation

names now in use were first employed in only three localitieo,

the Original Huronian, Sudbury and Cobalt districts, shown in

Figures 1 and 2. Logan and Murray examined the Original

Huronian area near Sault Ste. Marie between 1847 and 1858

and gave the names Laurentian and Huronian to the rocks

found there. Later, the Huronian was subdivided into Lower

Hl- 'an and Upper Huronian. Coleman has studied Sudbury

district since 1902, and, as that district is over 100 miles east of

the Original Huronian and contains a considerably different

assemblage of rocks, he found it expedl to use many new
names, such as Sudbury series, Ramsay I conglomerate, etc.,

instead of, or in addition to, those used by Logan. Miller,

likewise, has studied Cobalt district since 1903 and for similar

reasons adopted a third group of names, including Cobalt series,

Timiskaming series, etc. These different terminologies, created

to meet the exigencies of geological exploration, have been used

in neighbouring districts and given more or less widespread and

confusing currency. One of the first step therefore, to be

taken in composing a general classification of the Pre-Cambrian

'»^*¥iM»
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formations in Timi«kaming reuion in to connect thew three dig.
trirts by study of the interveninK areas, to detcrmiic thereby
the equivalences of the three systems of names, and to sclet t

from them a single system that will serve for the whole region
The interval Iwtween Cobalt and Sudbury districts was

covered in 191.? and the correlation thus made poHsihIc was given
in the paper already referred to. During the summer of 1914
an effort was made to correlate Cobalt and Sudbury districts
with the Original Huronian district, the results of which are set
forth in this paper. All this work has l)een done in accordance
with instructions from the Geological Survey. Kstimates of
thicknesses given in this paper are based upon measurements
made in the field, but, since indirect methods of measurement
had to be used in most cases owing to the low relief of the country,
the results are not to be regarded as exact.

GEOLOGICAL DESCRIPTIONS OK AREAS.

The whole interval of 125 miles between Sudbury and the
best known part of the Original Huronian district could not
be examined in one season, so a chain of five smaller areas,
spaced at such intervals across this distance that comparison
of the formations in o.ie with those in the next could be reliably
made, was selected for study. The relative positions of the
areas are shown in Figure 2. In order from wr^t to east they are
named the Bruce, Blind River, Whiskey Lake, Espanola, an"
Round Lake areas. The unexplored intervals between Bruce,
Blind River, and Whiskey Lake areas are only 10 and 15 miles
respectively and correlation across them w;is accomplished easily.
A gap of 27 miles separates Whiskey Lake and Espanola areas,
but this w as partly bridged by incidental geological observations
along the Canadian Pacific railway. Likewise the gap of 24
miles between Espanola and Round Lake ar.as was filled in by
a study of the shore geology of Penage laV •

A brief summary of the geology of c. ,.i of these areas is

given below and the geological sequence and principal structural
features of each are represented graphically in Figure 3.

ir;«T'» '^Y'^^!d¥'mtMmt9
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Bruce Area.

A complex of hornblende-schist, schistose amygdaloidal

lava, and other basic igneous materials, exf)osed near Thessalon,

constitute the oldest rock group in this area. It is intruded

by granite-gneiss b' longing to a batholithic mass that extends

far to the east along Lake Huron. These schists and granite-

gneiss form a crystalline basement upon which reposes, in con-

spicuous unconformity, a mantle of conglomerate, quartzite,

greywacke, and limestone 12,000 feet thick. The sedimentary

mantle is the Huronian of Logan, and the crystalline basement

may conveniently be called the pre-Huronian. The Huronian

sediments are separated by an unconformity into a lower and

an upper series. They ha> .• been folded into a synclinal trough

extending from northwest to southeast. The sides of this

trough dip 50 degrees or less and have been relatively displaced

about 5,000 feet vertically by a great fault that extends along the

bottom of the trough. Huronian and pre-Huronian rocks are

intruded by dykes and sill-like masses of diabase and the diabase

is itself cut by small dykes of olivine-diabase, the youngest

rock in the area.

Undisturbed contacts between the base of the Huronian

sediments and the underlying crystalline rocks do not occur

within the area mapped, but are found just outside it, on some

small islands in Lake Huron, 3 miles east of Thessalon. There,

a basal conglomerate rests upon older, decomposed granite-

gneiss and schist. Van Hise and Leith have described the con-

tact of this conglomerate with the underlying rocks as follows:

"Resting upon this complex" (granite, gneiss and included

schist) "was found a great bowlder conglomerate which differs

radically in character from the pseudo-conglomerates of the

Laurentian. The pebbles and bowlders instead of being widely

separated are packed closely together. Within a very small

area, a square yard or square rod, may be found all varieties of the

material occurring within the Basement Complex—that is, many

phases of crystalline schist, gneiss, granite, and granite gneiss.

On one of the islands in which the contact was seen the line of

separation is perfectly sharp and irregular, bending at one place at
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an angle of 50°. Also the foliation of the is;ranite gneisses

abuts almost at right angles against the li .e of contact at one

place. The contact here, then, has all the characteristics of one

of erosive unconformability. Upon the second island, instead

of a clear line of contact between the conglomerate and the

Basement Complex, there is an apparent gradation, the change

occurring within 5 or 6 feet. Here the solid granite gneiss is

first broken: then in passing upward the angular fragments

have moved somewhat; in passing still farther upward they be-

come roundish and are mingled with extraneous material, until

a bowlder conglomerate is reached which is in every respect like

that before described.'"

This basal conglomerate is not of great thickness at any

observed point in Bruce area and passes upward into 1,500 feet

of white quartzite, portions of which carry thin conglomeratic

beds of white and grey quartz pebbles. The quartzite is over-

lain by about 60 feet of conglomerate and above this is 150 feet

of impure, siliceous limestone. The lower and upper portions

of the limestone consist of alternating limestone and sandy

la > ITS from i to 2 inches thick but the middle is less siliceous

and the limestone layers are from 1 to 4 feet thick. In a few

places the limestone is succeeded by a well stratified, schistose

greywacke. The contacts of this greywacke with the formations

below and above it are soil-concealed everywhere in this area,

but in Whiskey Lake area what is regarded as the same grey-

wacke was found to be conformably upon the same limestone.

The greywacke is the highest member of the lower Huronian

series found in Bruce area.

In lot 2, concession II of Aberdeen township, the limestone of

the lower series, which dips 50 degrees southward, is overlain by a

conglomerate carrying angular and rounded pieces of limestone

and well rounded pebbles < : granite, gneiss, etc. The contact

is a slightly irregular one and the conglomerate rests upon the

thick-bedded middle portion of the limestone formation, indi-

cating that the upper, siliceous part had been eroded. At other

places in the area this basal conglomerate of the upper series

'"The Pre-Cambrian Geology of North America": U.S.G.S. Bull. 360,

pp. 414-415.
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overlies the greywacke or the quartzite member of the lower
series, so there is evidence of a considerable unconformity.
Nevertheless, exact contacts are rarely visible and the very
existence of the break in the succession is seldom appreciable.

The basal conglomerate of the upper series is from SO to

125 feet thick and passes upward into 600-800 feet of white
quartzite. This quartzite becomes dark and argillaceous at the
top and in a thickness of 200 feet merges into what is usually
called the upper slate conglomerate formation. In reality this

is a complex alternation of greywacke, boulder conglomerate,
quartzite, and finely laminated greywacke and greywacke-
conglomerate. The succession as observed north of Rock lake
is shown in Figure 3. On account of its distinctive lithological

characters and great thickness (2,600-3,000 feet) this member
is of more than ordinary importance for correlation of the suc-

cessions in the various areas under discussion.

The upper slate conglomerate group terminates in a lamin-
ated greywacke, which grades imperceptibly in 200-300 feet

into a dull red, impure quartzite, the base of the great upper
quartzite formation. This quartzite, 5,500-6,000 feet thick, is

dul! red and impure at the base, but grades in about 1,000 feet

into a white quartzite, which becomes still purer toward the
top. About the middle of the formation the white quartzite
carries conglomerate beds of small, well rounded pebbles of white
and grey quartz and red jasper. Logan and Murray regarded
these dififerent phases of the quartzite as distinct formations,

naming them the red quartzite, red jasper conglomerate, and white
quartzite formations, but such a subdivision appears arbitrary

and apt to obscure the fact that all three represent one continuous
process of deposition.

The white quartzite passes gradationally upward into 700
feet of finely banded, chert-like quartzite, the individual beds of

which are 12 inches or less thick and are coloured grey, buff,

greenish, or white. This is the highest member of the upper
series that occurs within Bruce area, but Logan and Murray
record above it a white quartzite 1,500 feet thick, yellow chert

and limestone 200 feet, and white quartzite 400 feet thick.
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The diabase which intruded all the above-mentioned for-

mations is probably of the same general age as the similar in-

trusives of Cobalt and Sudbury districts.

Blind River Area.

The great fault that crosses Bruce area is continuous across

Blind River area also, lying parallel to and from half a mile to 2

miles north of Lake Huron. As in Bruce area the southern side

is upthrown several thousand feet. The rocks brought together

along this great plane of displacement are so unlike that they

require more or less independent description.

South of the fault the granite-gneiss of Bruce area, or Kil-

lamey granite, is continuous eastward into this area. Here it

contains ribbons and angular masses of black hornblende-gneiss,

which probably represent inclusions of the igneous complex found

at Thessalon. At Dean lake it also includes small bodies of finely

crystalline hornblende-schist in which original bedding planes

are still visible. In the eastern part of this area, east of Algoma,

there is also a thick series of slate, quartzite, and conglomerate

resembling the Sudbury series of Sudbury district, and these are

intruded near Cutler station, by dykes of granite. Hence the

crystalline complex south of the great fault in Blind River area

comprises bathoHthic granite-gneiss intrusive into an older met-

amorphosed and closely folded sedimentary series. Quartzite

and limestone like the Huronian of Bruce area also occur on the

south side of the fault but always dipping from 50 degrees to 90

degrees, or even overturned, and in faulted relations to the granite

and older sediments.

North of the fault the crystalline basement is represented by
granite alone, and upon this granite younger sedimentary rocks

rest in the same unconformable manner as they do in Bruce area.

These sediments form a gentle monocline dipping southwest-

ward toward the great fault, but this main structure is compli-

cated by minor folds, and within 2 miles of the fault the beds

are much more disturbed than are those in Bruce area. Fre-

quently they are on edge or overturned, like those south of the
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fault. On both sides of the fault, dykes and larger bodies of
diabase like that of Bruce area invade these sediments and
the crystalline basement.

The sediments overlying the crystalline basement are
separated by an unconformity into lower and ujiper series as
in Bruce area, and the succession in each is much the same
as in that area. The basal member of the lower series is a feld-

spathic quartzite 1,500 feet, and possibly 2,000 feet thick. It

rests immediately upon a surface of decayed granite. The
unaltered granite beneath grades imperceptibly upward into
2 or 3 feet of decomposed, disintegrated granite, now recemented
into a greenish granite devoid of dark minerals, and this, in its

turn, into an arkose of much the same composition but in which
rounded quartz and feldspar grains, and even an occasional
small quartz pebble, are perceptible. A little higher up the
arkose carries a few pebbles of quartz but there is no pronounced
basal conglomerate like that found on the islets near Thessalon.
The arkose changes in the first 100 feet into a more or less

feldspathic whit^ quartzite which varies but little in lithological

character from there to the top; the only variations are some
thin conglomerate beds c ;t ying well-worn pebbles of white
and grey quarU and about 150 feet of a dark grey, fine-grained
quartzite.

Except in one place, this is the only member of the lower
series that survived the subsequent Pre-Cambrian erosion. On
the Lake Huron coast a mile west of Blind river a few fee.

of banded, siliceous limestone like that of Bruce area also remain.
This \(stige of limestone is overlain directly by 60 feet of con-
glomerate carrying numerous limestone pebbles. Both for-
mations at this place are on edge and the line of contact is

slightly at variance with the bedding planes in the limestone.
At various points on Lauzon lake and Lake of the Mountains
this basal conglomerate of the upper series overlies the lower
quartzite. The contact line is slightly undulating. The
conglomerate is 60-125 feet thick and consists usually
of large, closely packed, rounded boulders, up to 2 feet in dia-
meter, of granite, gneiss, greenstone, crystalline schists, conglom-
erate, greywacke, quartzite, and other rocks, but none of lime-
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Stone. In fact fragments of the lower series are nowhere abund-

ant in it and are often angular or imperfectly rounded.

The basal conglomerate of the upper sedimentary series

grades upward into 500-600 feet of white quartzite and this in

turn into a slate conglomerate complex including the same

association of deposits as in Bruce area, except that the order

and relative thicknesses of these are notably different, as may
be seen by comparing the columns in Figure 3. The lowermost

member of the slate conglomerate is a massive boulder con-

glomerate consisting of boulders and pebbles of a gTez.t variety

of rocks held together by a greywacke matrix of varying texture.

This conglomerate is 600 feet thick and grades down into the

underlying quartzite in a thickness of 20 feet. The Blind

River section of the slate conglomerate also includes 40 feet

of impure limestone interbedded with thin siliceous layers not

found in Bruce area. The upper portion, near the great fault,

is so crumpled and folded that no reliable measurement of its

thickness could be obtained, but the entire complex is probably

as thick as that found in Bruce area.

Whiskey Lake Area.

The most complete and least complicated sequence of for-

mations obtained in this area occurs in township 144 and vicinity,

being especially well exposed on the shores of Big lake. The

country north of Big lake consists of granite and gneiss, and a

few small areas of highly fissile slate intimately associated with

the granite and apparently older than it. On Whiskey lake,

4 miles to the east, the granite is also intrusive into igneous

greenstones and green schists. Hence the pre-Huronian complex

comprises sedimentary rocks, an igneous schistose complex,

and a younger Latholithic granite intrusive. Two Huronian

sedimentary series are exposed on Big lake, forming a gentle

monocline that rests directly upon the granite-gneiss and dips

from 15 degrees to 50 degrees southward. These sediments are

intruded by dykes and larger bodies of diabase like that found

in the areas already described.
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At the bottom of the lower series is a feldspathic quartzite
1,000 feet thick, the base of which is a conglomerate, probably
not over 75 feet thick, composed of granite, greenstone, and other
boulders and pebbles, including a few of slate, enclosed in an
arkose matrix. This conglomerate is usually separated from
the underlying granite by from a few inches to several feet of
arkose or disintegrated granite, which grades imperceptibly
downward, in from 4 to 18 inches, into unaltered granite. Occas-
ionally fissures filled with arkose can be traced downward into
the granite. The conglomerate and arkose at the base of this
lower quartzite clearly rest unconformably upon a decayed
rranite surface as in the Blind River and Bruce areas. The
main upper part of the formation is a coarse-grained, feldspathic,
white quartzite. Above this, in sharp and faintly unconformable
contact, is 100-125 feet of conglomerate. The lower part con-
sists of large boulders, principally of granite, embedded in arkose,
but toward the top the matrix grows finer and more like a grey-
wacke while the included fragments diminish in number and size.
No good exposure was found showing the succession immediately
above this second conglomerate but it is believed to grade
upward into a greywacke only a few feet thick. This gives
place conformably to ;S0 feet of grey limestone which carries
thin siliceous layers in its upper and lower portions but is nearly
pure in its main middle portion. The limestone passes conform-
ably up into 350 feet of a dull grey, well stratified and somewhat
calcareous greywacke, interbedded in places with more quartzitic
beds. The greywacke is succeeded conformably by 50-'/5
feet of a very impure, red-weathering limestone in beds from 18
inches to several feet thick alternating with layers of siliceous
greywacke 4 feet or more in thickness.

The red-weathering limestone and the underlying greywacke
present several remarkable features that suggest the existence of
subaCrial conditions durini; their deposition. The greywacke
includes, about 40 feet abo> e its base, a breccia made up sol

of fragments of that formation and of limestone. The grey-
wacke and the upper limestone are also intersected by numerous
cleariy defined dykes or fissures 6-15 inches wide, filled with
coarse, impure quartzite or fine conglomerate. These quartzite
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dykes appear to be a widespread feature and suggest an equally

widespread exposure of the formation which they intrude, to

erosive agencies. Nevertheless, the limestone and greywacke

are c nformable with the adjacent formations and maintain a

unifoiin thickness along their exposed edges for the entire 5

miles explored. There tioes not yet appear, therefore, to be

convincing evidence of any important unconformity within

these formations.

The upp>er limestone grades through 15 feet of greywacke

and impure '"lartzite into a white, feldspathic quartzite 1,100

feet thick. t\t most places this is terminated by the uncon-

formity between the lower and upper series, but at one point it

grades up into 40 feet of interbedded quartzite and siliceous

greywacke of dark grey colour before being interrupted by the

unconformity.

The conglomerate and quartzite members of the upper

series found beneath the slate conglomerate in Bruce and Blind

River areas are lacking in this area: a boulder conglomerate

exceeding 400 feet in thickness rests directly upon the greywacke

and quartzite of the lower series. The lowermost 100-150 feet

of this conglomerate, however, is really a well stratified formation

consisting of thick-set beds of rounded pebblrs alternating with

beds of coarse quartzite. Above this it merges into a typical

boulder conglomerate—pebbles and boulders, up to 6 feet in

diameter, of a great variety of rock materials being scattered

thickly and promiscuously through a dark grey grit or grey-

wacke matrix rich in dark minerals. The evidences of uncon-

formity between this conglomerate and the lower series are

positive: the dip of the conglomerate beds differs as much as

IS degrees from that of the underlying quartzite; the conglomerate

contains large fragments and rounded boulders of the underlying

quartzite and greywacke ; and the boundaries of the conglomerate

lack the parallelism with the boundaries of the formations of

the lower series that thesis 'ower formations show toward one

another.

Espanola Area.

This area does not contribute anything to the Pre-Cambrian

successions that is not already found in one or other of the areas



14 MUSKCM BULLBTIN NO. •.

already described. It does, however, carry the succession found
in these areas nearer to Sudbury district. There are two scries
of sediments resembling those in Whiskey Lak areas. The
lower of these is composed, from the bottom upward, of quartz-
ite, conglomerate, grey limestone, greywacke, impure red-
weathering limestone and an upper quartzite formatior; and the
upper series by a boulder conglomerate, which rests unconformably
upon the lower series. These rocks are underiain by a greatly
folded and extremely metamorphosed series of greywacke, slate,
and quartzite, which is traceable fairiy continuously into the
Sudbury series of Sudbury district. The slate and grej-wacke
are mostly recrystallized to mica-schist and hornblende-schist
characterized by a vertical schistosity, and the quartzites also
are more or less changed to sericitic schist or massive quartz-
rock. The immediate contacts observed between these rocks
and the younger sediments were all fault contacts, but at one
point where they were exposed within 10 feet of each other the
quartzite at the bottom of the lower of the two younger series is

a peculiar arkose extremely rich in dark minerals which posribly
originated from the underlying mica-schist of the Sudbury
series by the same process of disintegration as that by which the
basal arkose in Whiskey Lake and Blind River areas was derived
from the granite beneath it. No granite occurs in Espanola
area, but the highly metamorphosed sediments regaided as Sud-
bury series continue westward along the Canadian Pacific rail-
way where they are intruded by granite.

Round Lake Area.

Crystalline and sedimentary rocks similar to the above are
present in this area also, but do not afford a good geological
section. The chief feature of Interest is a well expo.scd intrusive
contact of batholithic granite with a thick, feldspathic quartzite
formation which is in continuity with the Copper Cliff arkose
member of the Sudbury series in Sudbury district, and is almost
certainly its equivalent.
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Wanapitei Area.

II

For comparison of the successions found in the al)ove-nien-

tioned areas with those of Sudbury and Cobalt districts, the

following summary is given of the sequence found near Lake
Wanapitei, which is fairly representative of both these districts.

A more complete account of this area may be found in the Sum-
mary Report of the Geological Survey, 1913. The pre-Huronian

basement consists of an ancient complex of igneous schists and
a probably younger, thick arl;ose formation (Copper Cliff for-

mation of the Sudbury series), both of which are invaded by
granite-gneiss. Upon a greatly eroded surface of these rocks

lies a Huronian sedimentary series (Cobalt series). No measured
section of the Cobalt series was obtained from this area, but, as

indicated in Figure 3, there is a total thickness probably of 4,000

feet, consisting of a thick boulder conglomerate, greywacke, a

thin band of siliceous limestone, greywacke, finely laminated

greywacke sometimes conglomeratic, and a very thick felds-

pathic quartzite, all in conformable relations. The quartzite

in other localities between Lake Wanapitei and Cobalt,

contains a banded cherty quartzite like that found above the

upper quartzite in Bruce area. The gaps left in the geological

column in Figure 3, as in the other columns, represent uncertainty

regarding thicknesses, not of the order and manner of succession.

Sills and dykes of diabase invade both Huronian and pre-Huron-
ian rocks.

CORRELATION OF AREAS.

Which formations in the areas just described are to be

regarded as equivalents, and what is the importance of the

erosional gaps, or unconformities, that interrupt the sequences?

To make the answer to the first of these questions free from

uncertaiiity the areas selected for comparison arc so close to-

gether that there is little likelihood of the order of succession

or the lithological characters of the formations changing suffi-

ciently across any one interval to render correlation doubtful.

Formations, especially distinctive ones like the limestones and
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Jatc conRlomerate, wore, as a rulu. easily recognizable in suc-
cessive areas, although the independent use of this criterion has
led in the past to the confusion of three difTerent limestone for-
mations which occur in or near the Orininal Huroiiian district.
In most cases it was found possible to check the identity of
litholoKically similar formations in different areas by determining
whether they were preceded or followed in each case by similar
succession' of othei formations.

The reas studied were chosen mainly with a view to ob-
taining complete successions of the Huronian sediments and
reliably correlating these. It was soon found that such areas
were apt to be correspondingly poor in pre-Huronian sedimentary
rocks and that an equally good correlation of the latter invc' 'ed
the selection and study of a second chain of areas containing
good pre-Huronian successions. Consequently tlie following
correlation is tentative and mcomplete for the pre-Huronian
sediments and the igneous rocks associated with them.

The principal subdivisions are considered in ascending order
as follows:

—

The Pre-Huronian.

The broad relationships existing between the pre-Huronian
rocks in each of the areas under discussion, are summarized
below:

—

Bruce.

Granite-gneiss (Killar-

ney)

Irruptive contact

Green schists

Espanola.

MetaiHorphic sedi-

ments (Sudbury

series .')

Blind River. Whiskey Lake.

Granite-gneiss (Kil- Granite-gneiss (Kil-

larney) larney ?)

Irruptive contact Irruptive contact

Metamorphic sedi- Slate

ments. Green schists

Round Lake.

Granite-gneiss

Irruptive contact

Copper Cliff arkose

(Sudbury series)

Wanafntei.

Granite-gnciss(same

as at Round lake)

Irruptive contact

Copper Cliff arkose

(Sudbury series)

Green schists
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Rock groups »o diversific*! in appearance and mode of origin

as the prc-Huronian bathnlithic granite-gnciAsos, stdiments, and
schistose volcanic complexes can be convincingly correlated only

by tracing them as continuously as possible from place to place.

This has Ixjen done, so far, in only a few instances. The Sudbury
series (Copper Cliff arkose) is known to extend all tht way from
Wanapitei to Round Lake area. Sediments like those »he

Sudbury series occur Pl many places a'.'^g the Canadian I'acific

railway between Espiinola and Blind River, but until these have
been more thoroughly studied, tl.e pre-Huronian sedimentary
formations in these two areas cannot be certainly identified

with the Sudbury series.

The Kranite-gneiss intrusive int . the Copper Cliff arkose

at Wan-ipitei and Round Lake areas is part of the same bath-

olithic mass. Also the granite-gneiss near Thessalon has been
traced continuously into Blind River area and in all probability

continues to Whiskey Lak*- area. But the relations of 'his Kil-

larney granite, as it has been named, to the Wanapitei bath-

olith remains undetermined.

The schist complex of Wampitei area is pre-Sudbury in

age, but the schists in Whi-key I-ake and Bruce areas are only
known to be pre-Killarney and may be either older or younger
than the Sudbury series.

The Lower Huronian Series.

On tl.e islets in Lake Huron just east of Thessalon and Bruce
area, as already described, a white quartzite 1,500 feet thick

and conglomeratic at its base, lies unconformably upon dis-

integrated Killirney granite-gneiss. It is the lowermost member
of a conformable series consisting, above it, of about 60 feet

of conglomerate, 150 feet of siliceous, banded limestone, and,

in places, the eroded vestiges of a greywacke. In Blind River
area, 10 miles to the east, a similar white quartzite 1,500-2,000

feet thick but only faintly conglomeratic at its base, rests in

the same manner unconformably upon the same Killarney

granite. There is also one erosion vestige of a siliceous banded
limestone above the quartzite and the thin conglomerate which
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intervenes In-tween the qiiartzit..- and limestone in Bruce area
IB probably present also but cf)nriMl,-.l by the water* of fake
Huron. The litholoRical similarity ami identical relations to
the Killarmy ^jranite leave little doubt that the quartzite in
Blind River area and the limeston. above it art equivalents of
the quart/ite and limestone in Bruce area.

In Whiskey Lake area, l.S miles northeast of Blind River
area, a white quartzite t,()00 feet thick and conglomeratic near
Its base alst. rests unconformably upon a surface of disintegrated
granite, probably continuous with the granite at Blind River. It
IS the basal .nemlx-r of a conformable series composed in as-
cending order of conglomerate 125 feet, siliceous banded lime-
stone 150 feet, greywacke 350 feet, impure red-weathering lime-

-"> 50-75 feet, white quartzite 1.100 feet, and erosion vestiges
c.i an overlying siliceous greywacke. It is quite as evident
here a» m Blind River area that the first three formations cor-
respond in practically all respects with the first three of Bruce
area, in addition to which there are three other formations not
represented in Bruce and Blind River areas.

In Espanola area there is no Killarney granite and no
actual contact between the Huronian sediments and the older
pre-Huronian sediments was seen; but a Huronian quartzite
traced to within 10 feet of pre-Huronian slate was found to be
discordant with the latter and composed of materials that sug-
gMted Its derivation from disintegrated products of the under-
lying slate. This quartzite is conglomeratic just above its base
and is hundreds of feet thick, like the lower quartzite in
the preceding areas. Also it is succeeded conformably by
conglomerate. ,iliceo-i3 limestone, greywacke, red weathering
impure limeston,

.
and a thick white quartzite as in Whiskey

Uke area. Even ich details as the quartzite and conglomerate
dykes that cut the gr. ywacke of Whiskey Lake area are repeated
at Fspanola. Upon these grounds this series at Espanola is
regarded as equivalent tc the lower sedimentary scries of Whiskey
Lake, Blind River, and Bruce areas.

Formations answering the same descriptions were ob-
served in Round Lake area but have not been found in Wanapitei
area, where the upper of the two Huronian series lies directly
upon the prc-Huronian.
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It is concluded fr- m the above—also shown diagrammatic-
ally in Figi • 3~that the pre-Huronian lictween the Original
Huronian and Sudbury districts is unconfornuil)ly overlain,
upon a weathered and disintegrated surface, by a sjdimentary
scries, the most complete observed section < .f which consists of :—

Siliceous greywacke 40 feet

While feldspathic quaruite (Ser-

pent quartzite') t 100 "

Red-weathering, impure limestone

(Espanola limestone') 50-75 "

Stratified greywacke (Espanola

greywacke') 350 "

Siliceous limestone (Bruce lime-

stone*) 150 «

Conglomerate( Bruce conglomerate') 50-125 "

Faint unconformity

White feldspathic quartzite, ar-

kosic or jonglomeratic at base

^Mississagi quartzite') 1 ,000-2,000 "

2,740-3,840 feet

Attention was called in the description of Whiskey Lake
area to a breccia and quartzite dykes in the greywacke and upper
limestone formations and to a fain* unconformity between tiie

lower quartzite and the conglomerate above it. It is po«sible
that unconformities of some size may be found at these horizons,
but, so far as already observed, they appear to be inter- and
intra-formational breaks of little chronological importance.

The Unconformity Bet'xeen the Hurcnian and Pre-Huronian.

The Huronian sediments in the areas under discussion
overlie granite gneiss, metamorphofod sediments, and green
schists -

-pr.-'-Huronian rocks quite unlike them in appearance.

' New names.
» N. H. Winchel), Sixteenth Ann. Rep. Geol. and Nat. Hbt. Survey of

Minnesota, pp. 12-40; 145-171.
'
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They do not often dip more than 45 degrees, while the pre-Huron-
lan sediments beneath stand on edge or nearly so and the green
schists have a similarly steep schistosity. Also the arkose
found at the base of the Huronian in many places was derived
from the pre-Huronian directly beneath, while the conglomerate
which forms the basal member elsewhere contains pebbles and
boulders of a great variety of pre-Huronian formations It
IS evident, therefore, that the unconformity between the Huron-
ian and pre-Huronian is a positive and strongly marked one.

When Logan and Murray worked in the country north of
Lake Huron sixty yea.s ago they were impressed by the unlike-
ness of what are here called the Huronian and pre-Huronian
rocks The former are little metamorphosed, and not greatly
folded sediments, while the sediments and schists of the latter
are closely folded, with more or less prominent secondary cleav-
age, are greatly metamorphosed, and are intruded hy great
bathohthic masses of granite-gneis^. The significance of this
difference between the Huronian and pre-Huronian and of the
unconformity between them was expressed a year ago- "The
Cobalt series rests upon a crystalline rock surface as maturely
eroded and peneplain-like as the present surface of the region.
Ihe full chronological importance of the break is perhaps most
apparent near Sudbury, where Cobalt conglomerate rests upon
the upturned edges of the Sudbury series and upon the gneiss
that intrudes the Sudbury series. In the interval between the
deposition of the Sudbury scries and the Cobalt series, the for-
mer was affected by erogenic movements, the granite batholiths
were intruded, and the mountains so formed were reduced to a
peneplain. Some conception of the time required for these
changes may be gained from a consideration of the Rocky
Mountain region, where seemingly analogous processes have been
in progress since Jurassic time at least and are still far from com-
plete. ' The Cobalt series referred to in this extract is the same
as the upper Huronian series of the present paper and the struc-
tural relations described for Sudbury are the same as those
found north of Lake Huron.

Ukelut:^'^^^''tZ"^Ot'^"
Pre-Can.brian formations in the region east of
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a
2

Some idea of the length of time represented by this break
may also be gained by comparing the unconformity referred to

in this quotation with that in, say, Whiskey Lake area. The
structural relations of the over- and underlying formations are

the same—gently folded Huronian sediments resting upon
maturely eroded surfaces of closely folded sediments and schists,

and invasive granite-gneiss—but in the case quoted the over-
'"ing sediments are the upper of the t«ro Huronian series, while

V Whiskey Lake they belong to the lower series. From a con-

sideration of the structural features of the unconformity alone

the time intervals represented in the two areas might be the

same, yet the interval at Whiskey lake is actually less than that

near Sudbury by the time required to lay down sedimentary
materials 2,740 feet thick. In other words the whole time inter-

val is so great that a portion of it requisite for the deposition of

2,740 feet of conglomerate, quartzite, greywacke, and limestone

is too insignificant to find perceptible expression in the character

of the unconformity.

The Upper Huronian Series.

The slate conglomerate group in Bruce area is composed
largely of formations of peculiar appearance. It includes a
boulder conglomerate which bears a distinct resemblance to a
consolidated boulder clay and contains occasional striated

boulders (Plate I). It includes also a laminated greywacke, or

finely stratified argillitic formation consisting of layers of fine-

grained, slate-grey greywacke one-fortieth to one-quarter inch

thick that vary slightly in shade and give the rock a characteristic

delicately laminated appearance. A conglomeratic phase of this

laminated greywacke which carries occasional pebbles of granite,

etc., up to 8 inches in diameter, is even more distinctive of the group.

The only deposits of recent times comparable to the laminated

greywacke and laminated greywacke conglomerate are the strati-

fied boulder-containing clays laid down in post-Glacial lakes.

The whole group is 2,600-3,000 feet thick and the individual

formations in it vary notably in thickness and in order of suc-

cession in different parts of the area.

1
s

J
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These rocks are quite unlike the rest of the Huronian
consequently the occurrence m another part of the country of
a similar association, so peculiar in appearance and of such
thickness, would in itself be strong evidence of their identity.
Such an association of boulder conglomerate, laminated grey-
wacke, laminated greywacke conglomerate and allied types,

the same order of thickness, does occur in Wanapitei area!
In addition to this the slate conglomerate group in both areas
is overlain conformably by a thick quartzite formation. This
quartzite is characterized in each case by thin conglomeratic
beds made up solely of small round pebbles of white and grey
quartz in a quartzite matrix, the most conspicuous difference
being the presence in Bruce area of bright red jasper pebbles
^at are lacking in the quartz conglomerate at Wanapitei.
The banded cherty quartzite formation which overlies this
quartzite in Bruce area is represented by a similar chert-like
deposit in the upper portion of the quartzite of Wanapitei area.
This similarity in composition and order of sequence of the slate
conglomerate and upper quartzite of Bruce area to the Huronian
succession in Wanapitei area is strengthened by another circum-
stance: the same assemblage of boulder conglomerate, laminated
greywacke, etc., or a part of it, occurs in all the intervening
areas. In Blind River area it is almost complete and contains
in addition to all the types found in Bruce area, a thin siliceous
limestone, which also occurs in Wanapitei area. In Whiskey
Lake and Espanola areas, however, only the boulder conglomer-
ate is present.

These grounds are regarded as sufficient for correlating
the slate conglomerate group of Bruce, Blind River, and Wana-
pitei areas, and the boulder conglomerate of Whiskey Lake
and Espanola areas. Likewise the upper quartzite and banded
cherty quartzite of Bruce area are regarded as equivalent to
the thick feldspathic quartzite (Lorrain quartzite) of Wanapitei
area and the chert-lilp quartzite found associated with the
Lorrain quartzite nea to Gowganda.

Proceeding downward from the base of the slate conglomer-
ate group toward the bottom of the upper Huronian series,
the order is much less uniform in the various areas. In Wana-
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pitei area the conglomerate is the basal member of the series

and rests directly upon the pre-Huronian. Such is also the case
in Espanola area, except that the conglomerate lies unconform-
ably upon the lower Huronian series instead of the pre-Huronian.
In Whiskey Lake area the boulder conglomerate is again uncon-
formably upon the lower Huronian series, hut while the main
part is a typical unassorted and unstratified bouldery deposit
like that at VVanapitei, the lowermost 100 or 150 feet is made
up of well stratified, well assorted conglomerate befis alternating

with beds of coarse quartzite, as if this portion had Ijeen laid

down in water. At Blind River the boulder conglomerate is

underlain conformably by 500 feet of white quartzite and 100
-125 feet of coarse ronglomerate before the unconformity
between it and the lower Huronian series is reached. The
quartzite and conglomerpie resemble ordinary water-laid deposits,

so that apparently in lis locality 600 feet of gravel and sand
now represented by these formations, were laid down in a lake
or sea ore the deposition of the slate conglomerate group
began, ^n Bruce area the same conditions existed, and pre-

sumably for a longer time, for there is 600-800 feet of quartzite
and 50-125 feet of conglomerate between the slate conglomerate
and the bottom of the upper series.

The most complete succession of the upper Huronian series,

that obtained in and near Bruce area, is as fullows:

—

White quartzite (of Logan)? 400 feet

Yellow chert and limestone (of Logan) ?. . . 200 "

White quartzite (of Logan)? 1500 "

Banded cherty quartzite 700 "

White quartzite, jasper conglomerate,

and red quartzite (Lorrain quartzite')550(>—6000 "

Slate conglomerate group 2600—3000 "

White quartzite (Aberdeen quartzite^).. 600—800 "

Basal conglomerate (Aberdeen con-

glomerate^) 50— 125 "

11550—12725 feet.

' W. C Miller, Fourteenth Ann. Rep. Bureau of Mines, Ontario, part II.
' New names.
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The Unconformity Between the Lower and Upper Huronian Series.

The relations of the upper to the lower Huronian series in

Whiskey Lake area are well exemplified in a conspicuous bluff in

the southwestern bay of Big lake. There the basal conglomerate
of the upper series, dipping 15 degrees south, lies upon almost
horizontal upper quartzite formation of the lower series. The
actual contact along the face of the bluff is a sharply defined and
somewhat wavy line cutting obliquely across the bedding planes

of the quartzite. The conglomerate above contains a great

variety of pebbles among which is a considerable number of

quartzite and finely stratified greywacke evidently derived from
the lower Huronian. While the granite and other pebbles
foreign to the locality are well rounded and not large, some of

those obtained from the sediments beneath are 2 feet in diameter
and subangular.

There are numerous exposures on Lauzon lake and Lake of

the Mountains in Blind River area, of the same unconformity
between the basal conglomerate of the upper series and the lower
quartzite (Mississagi) formation of the lower series. The
conglomerate contains a similar diversity of materials and the

fragments derived from the underlying formations of the lower

series are often large and imperfectly worn. No pebbles of

limestone could be found although in th coast of Lake Huron
west of Blind River, where the conglomerate overlies the lime-

stone, it contains numerous limestone pebbles, it seems prob-

able that the fragments of the lower Huronian series were not

as resistant to erosion as the older, and thoroughly consolidated

pre-Huronian rocks, and hence only pebbles of one ir a few of the
lower Huronian formations are found in the conglomerate above.
The contact is gently irregular, but beyond this there is no per-

ceptible discordance in any one locality between the beds of the

upper and lower series.

The same wavy, sharply defined line of contact, abundance
of subangular to rounded pebbles of the underlying formation
but dearth of other lower Huronian fragments, and lack of

perceptible discordance characterizes the contact between the

upper series conglomerate and the lower series limestone in lot 2,
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concession II, Aberdeen township, in Bruce area, which has

already been described.

Single outcrops showing this unconformity iI<j not yield an
adequate impression of its real importance. Little or no dis-

cordance between the two series is recognizable, almost all the

pebbles representing the lower series in the basal ronglomerate
of the upper series are from the formation immediately sub-

jacent, and these pebbles are often imperltctly worn. .-\ com-
parison of the unconformity as it a[)pears in various p.irts of

each area and in the ditTercnt atfas, however, alters this impres-

sion. The plane of unconformity, diagrammatically indicatetl in

Figure 3. cuts the Bruce limestone and Mississagi fjuartzite of the

lower Huronian series in Bruce area, the Mississagi quanzite. Bruce
limestone, and gre>wacke formations in Blind River area, and
only the up|)er portion of the Serpent (piartzite formation of the

same series in Whiskey Lake area, f-.rosion, therefore, proceeded

about 150 feet deeper in Blind River area than in Bruce ar"a and
about 1700 feet deeper than in Whiskey Lake area. Whcrr the

ditifere s are so great the total erosion must have been con-

siderabL' mi)re.

Xevertlieless. the period of erosion was no; marked liy .iny

notable earth moxements; for the lower series is loldeti little

or no more than the upper series. Also the absence or searrity

in the basal conglomerate of the up[)ir Huronian .series, of

pebbles representing the higher formations of the lower Huronian

scries, taken in conjunction with the abundance of (Kibbles of

granite and other hartl |)re-Huronian rocks, .seems to indicate

that the lower Huronian rocks were not well enough consolld.itcd

and ceinented to resist erosion.

These criteria place within approxiin.iie limits the diir.uion

of the erosion interval between the lower and upper Hin'oiiian

-^(rii's. It is certainly greatly inferior o lii.if of the inler\-.J

between the lliu'onian and the pre-Hunjniaii.

CORRKLVnON Ol DISTRK TS.

it has been shown that in Wanapitei area the upper of the

two Huronian series consists of 4,000 feet of boulder conglomerate.
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greywacke, limestone, and laminated greywacke (slate con-
glomerate group) and a thick, fcldspathic quartzite. This
succession, however, was shown in 1913 to \)c the same thinij as
the Cobalt series of Cobalt and adjoining districts. Also, the
bf^ulder conglomerate member is the Ramsay Lake conglomerate
of Professor Coleman'. Cpper Huronian and Coijalt are, there-

fore, just different names for a single series and Ramsay Lake
conglomerate a name for one member of this series.

The equivalence of these names makes the scries they
designate a common plane of reference for the correlation of the
Pre-Cambrian formation in the Original Huronian, Sudburv

,

and Cobalt diiricts. Column I in the accompanying table

gives the succession for I lie Original Huronian district as rep-

resented by Bruce and Blind River areas. The names used are
those given by Logan, Winchell, and others, supplemented by
some new ones. Cohinms II and III, for Sudbury and Cobalt
districts, are essentially the classifications of Coleman and Miller,

respectively. Column IV is a composite of the other three,

applicable to Tiniiskaming region.

Exception may, perhaps, be taken to the use in column I\'

of the names (\)balt series and Bruce series instead of L'pper
Huronian and Lower Huronian. The latter names arc, indeed,
preferable on the ground of priority, but they convey too precise

significance for the present developmental state of Pre-Cambrian
classification in Tiniiskaming region. There is no certainty that

the upper of • sc two series forms the natural termination uf the
Huronian sy>!em, since the nature of its rehitions to younger
sedimentary series in tiiis region remains undetermined. So,
why call it Upper Huronian ? Moreover, the use of Upper
Huronian and Lower Huronian might convey the incorrect im-
pression that these series in Tiniiskaming region are correlated
with series of the same name in the Lake Superior region. Ac-
cordingly, the only widely current equivalent for L'pper Huronian.
that is. Cobalt series, has been adopted. No such equivalent
already exists for I ower Huronian so, rather than accept that

compromising term, and for consistency in the use of local

names, Bruce series is suggested as a substitute.

'The Nickel Industry: Publication N . 170, Mines Branch, Department
of Mines, Canada, page 9.
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The unconformity l)clow the Bruce series represents the

most important known Pre-Cambrian erosion interval in Timis-

kaming region. The formations above and below it are also

distinctly unlike, in degree of diastrophic disturbance and

metamorphism. Accordingly it is taken as the plane of sepa-

ration of an upper, Huronian system from a residuai older portion

of the Pre-Cambrian which remains to be classified. To this

imperfectly known part the temporary design. ition pre-Huronfm
is applied. The opportunity is taken to reiterate that the nre-

Huronian is not regarded as co-ordinate with the Huronian, and
that merely a dual division of the Pre-Cambrian is not intended.

It is deemed entirely possible fliat the pre-Huronian may ulti-

mately be subdivided into two or more parts each co-ordinate

with the Huronian.

The upward extension of the Huronian in this region must

remain somewhat in abeyance until the relations existing Ite-

tv/een the Cobalt and Whitewater series can be discovered.

Only one area of Whitewater series rocks is known and this is

so completely circumscribed and isolated from other sedimentary

rocks by the Sudbury laccolith that, until another, more favour-

ably situated area is discovered, the position of this series remains

unproven.
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