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MICHIPICOTEN RIVER AREA, ONTARIO
By A. F. Matheson

CONTENTS
PAGE:
IntrodUction. . ..o e e e 1
General character of the area 1
General geology.................. 2
Economic geology. ... oo v 15

INTRODUCTION

Michipicoten River quadrangle borders the northeast coast of Lake
Superior. It is about 350 square miles in extent and lies between latitudes
47° 45’ and 48° and longitudes 84° 30’ and 85°.

The coast and principal streams were surveyed in 1927 by H. N. Spence
of the Topographical Division of the Geological Survey. Further addi-
tions were made to the geographical mapping in 1928 by L. J. Weeks who
also geologically surveyed considerable parts of the area. The present
writer continued this work throughout the summer season of 1930 and
part of that of 1931. Vertical aerial photographs of the area were taken
in 1931 by the Ontario Forestry Department. A geographical and geo-
logical sheet, on one inch to the mile, has been compiled by the Geological
Survey from these sources of information. It is not yet published, but
advance photographic copies are obtainable.

The writer’s field work was done under the supervision of T. L. Tan-
ton who was present in the field during June, 1930. Courtesies and aid
were received from the residents everywhere throughout the area and were:
greatly appreciated. Officials of the Algoma Power Company, Messrs.
Lang and Ross, and the Algoma Central Railway, also helped. Mr. Gavin
Young was field assistant in 1930 and Mr. William Neeland in 1931.
The office and laboratory work was done at the University of Minnesota
under Dr. F. F. Grout, Department of Geology, who gave much assist-
ance. Other members of the faculty also gave helpful criticism.

GENERAL CHARACTER OF THE AREA

The surface of Lake Superior is 602 feet above sea-level. Along the
shore steep cliffs rise to several hundred feet above this level. Inland the
country is rugged and many hills rise to 800 feet above Lake Superior, but
a northeastern section is rolling and without much relief.

The only extensive plains are those occupied by the glacial lake deposits
in Michipicoten and Magpie River Valleys and in the vicinity of Lake
Anjigami. They lie at elevations up to about 1,085 feet above the sea and
are dissected and terraced by the streams.

The whole area drains to Liake Superior. There is a marked increase
in the gradient of all the streams within 5 and 10 miles of the lsse. Lakes
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and streams commonly lie in rocky basins and valleys that strike northeast.
Fewer rocky basins strike northwest. The 13-mile westward course of
Michipicoten River is somewhat at variance with the general drainage
pattern.

Some of the forest north of Michipicoten River and east of Anjigami
is burned. All the area south of Michipicoten River and west of Lake
Anjigami is still covered with forest. The predominant tree is spruce, but
white pine, red pine, jackpine, tamarack, canoe birch, silver birch, mountain
ash, balsam, and cedar are present. Open groves of hard maple cover the
high range of hills between Great Lake and Lake Anjigami. Very little
commercial timber is being cut now.

GENERAL GEOLOGY

The general geology of Michipicoten River area is similar to that of
Michipicoten area as described by Collins (Memoir 147). The oldest
division consists of siliceous and basic voleanic flows and fragmentals inter-
bedded with less common, local sediments, stratified tuffs, greywackes, con-
glomerates, and banded iron formation. This complex, commonly, but
somewhat loosely, called the Keewatin, has been divided by Collins into
two parts by an especially thick conglomerate and greywacke series called
the Dore. The complex is invaded by large bodies of granite and gneiss,
presumably Algoman. Diabase dykes cut the rocks of the two preceding
groups. They are differentiated as older diabase and younger diabase.
The older dykes are commonly sheared and appear highly altered. As in
Michipicoten area, they occupy the sites of major faults. The younger
dykes are in most places fresh and unsheared, and only minor displacements
are evident along them. Youngest of all are sand and gravel and other
loose deposits of Glacial and Recent age.

Table of Formations

Pleistocene and Recent...........|...ccooviiiiii i, Boulder clay; gravel, silt, clay

‘““Younger’’ dykes....| Diabase

Late Precambrian............... -
“Older’”’ dykes....... Diabase

Granite, granite-gneiss, etc.

Post-Dore........... Volcanics, clastics, iron formation
Early Precambrian.............. Dore.......ccovvenn.. Conglomerate, greywacke, pyroclastics
Pre-Dore............ Volcanics; sediments
Pre-Dore

. The Dore occurs only in the northwest where it forms a belt extending
east from Dore Point. The pre-Dore rocks lie north of this belt and are
confined to a band 400 yards or less wide between the Dore strata and a
body of younger granite and granite-gneiss. Of this band only the part
west of Dore River was examined. The pre-Dore rocks include highly
siliceous, grey, banded quartz-sericite schists, hornblende schists, fine-
grained chlorite schists, and, less abundantly, garnetiferous schists and
greenish, greywacke-like rocks. The several rock varieties occur in bands
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that appear to have considerable continuity along the strike. In several
places the quartz-sericite schists carry what appear to be pebbles or frag-
ments of other rocks. The larger part of the pre-Dore rocks are seemingly
of sedimentary origin.

The granite and granite-gneiss bordering this strip of pre-Dore strata
are younger, for narrow dykelets of granite and aplite cut the schists and
the inclusions of the schists lie in the granite. The pre-Dore rocks of
the limited area examined appear to be conformable with the bordering,
overlying Dore conglomerate, and might be considered as representing a
zone of the Dore series severely sheared and otherwise metamorphosed.
The area examined is, however, too limited to warrant drawing any such
conclusions, especially since Collins has presented evidence that in areas
to the east and northeast the pre-Dore rocks are older than the Dore con-
glomerate and are invaded by granitic rocks, also of pre-Dore age.

Dore Series

In Michipicoten River area the Dore series occurs only in the northwest
corner of the map-area, where it forms a belt 54 miles long by between 1
and 2 miles wide. This belt commences at Dore Point, on the Lake Superior
shore, and runs a little north of east. In both directions it is terminated by
faults. The general strike of the Dore strata is about north 70 degrees east
and the dip is southeast. Along the Lake Superior shore the strata are
vertical or very steeply inclined. Along the northern margin the angle of
dip is not so steep, but is 60 degrees or higher.

Good exposures of the Dore strata occur along the Lake Superior shore
and 1in places across the northern part of the band. The southern exposures
are of a conglomerate belt at least one-half mile wide. A second conglom-
erate belt, 1,000 to 1,500 feet wide, forms the northern margin of the western
part of the band. The northern belt of conglomerate shows less diversity of
pebbles than the southern belt. Commonly the pebbles are light coloured,
but some are of greenstone and dark granitoid rocks. Most of the pebbles
are considerably elongated. The granite boulders, cobbles, etec., are similar
to granites present to the north and also may be matched by the granites
west of the Dore along the shore of Lake Superior. In this northern belt
of conglomerate the pebbles increase in amount and size as the northern
margin is approached, the matrix is commonly a green, micaceous, chlorite
schist. The strata between the northern and southern conglomerate belts
are not well exposed. They include greywacke, chlorite schist, and, possibly,
tuffaceous beds.

Post-Dore

The post-Dore rocks underlie about one-third of the whole map-area.
They are commonly severely folded, faulted, and metamorphosed, and only
the main structural features are known. These rocks strike for the most
part either northeastward or northwestward and dip vertically or very
steeply.

On the west side of Gros Cap peninsula two distinctive bands of car-
bonaceous iron formation occur about a half mile apart and disposed in
a manner such as to suggest that they may be on the opposite limbs of an
anticlinal fold overturned toward the north and pitching west.
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The post-Dore rocks are mostly fine or medium grained, and grey to
dull green is the characteristic colour. Many different kinds of rocks are
included. The commonest are andesitic or basaltic lavas and tuffs, but
carbonate rocks, local sediments, porphyrite, and recrystallized contact
phases of the division are present also. Pyroclastics are probably as abun-
dant or more abundant than the flows. They are present everywhere and
appear to be especially abundant southwest of Island Lake and southwest
of Fenton Lake, and also on the west end of Bridget Lake. In some places
they are well banded and are probably water sorted. Some are very fine
grained, others very coarse; some are breccias or agglomerates containing
fragments a foot or more in diameter.

Practically all the post-Dore rocks contain 5 per cent or more of car-
bonate. Commonly this carbonate is disseminated, but it also occurs in
veins and in the interstices of pillow lavas. The disseminated carbonates
are replacements of the original minerals of the greenstones.

Bands of clastic sedimentary rocks occur at a number of places. The
sediments are mostly fine or medium grained, banded grey and green, lam-
inated rocks. The bands are one-eighth to one-quarter inch wide. In
many places these rocks are highly siliceous. Where the rocks show a
greater than average proportion of magnetite and carbonate they may
possibly be referred to as iron formation, but they are not the typical Kee-
watin iron formation. The sediments include some conglomerates, between
Twomile Lake and the creek out of Deep Lake to Great Lake. The pebbles
of the conglomerate are fine-grained, light-coloured felsites, slightly elon-
gated and not over 2 inches in diameter. The matrix is siliceous chlorite
schist. The conglomerate does not resemble the Dore.

Porphyry is an abundant rock in several places. West of Firesand
River there are a number of occurrences of this rock, but exposures here
are not good and the relation of the porphyry to the other rocks is obscure.
In several places there appear to be, however, gradations between a
porphyry and a massive greenstone. The porphyry is commonly crossed by
reddish brown veinlets one-sixteenth inch or less in width. The porphyry
is grey or greenish grey and has a fine-grained groundmass. The pheno-
cerysts, which are not over one-quarter inch, average about one-eighth inch
in longest dimension. They are commonly rectangular or irregular feldspars
and less commonly dark bluish quartz. Fine-grained chlorite is present
along slight shears or joints. The porphyry of this part of the area appears
to be very similar to some of the porphyrite described by Dr. Gledhill, as a
phase of the Algoman granite intrusives.

Porphyry outerops on Antoine Lake and on the east end of Bridget
Lake. It intrudes voleanics and iron formation. The rock is grey or grey-
green, commonly massive but in places slightly sheared. The groundmass
is fine grained and the phenocrysts are not larger than one-quarter inch.

Many of the porphyries may be genetically related to the intrusive
granite, but this is not readily proved either in the field or by petrographic
study. Porphyries that occur near a granite contact or in other close
- association with granite are probably related to the granite, but many are
far from any exposed granites.
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Granite and Granite-gneiss

Granite and gneiss and related rocks underlie about two-thirds of
Michipicoten River area. All the south, southeast, and eastern part is a
continuous mass of granite and gneiss, part of a granite mass to the east
that is continuous for 100 miles from north to south. The granite mass in
the extreme northwest corner of the area is also part of a much larger mass
that extends northwestward. The Wawa Lake mass and the small stock
on Magpie River are relatively isolated granite areas within the post-Dore.

The large eastern mass, the Wawa Lake batholith, and the small stock
on Magpie River intrude post-Dore rocks. The Dore Lake mass intruded
pre-Dore rock and is probably also intrusive into the Dore. Commonly
the contacts with older rocks are distinet. In some places, however, for
example in Township 30, Range 22, and about the Wawa Lake batholith,
there is a zone of mixed rocks, where granite outcrops alternate with
Keewatin outcerops. At several places near the contacts with schists, granite
dykes lie within the schists and dip and strike with the schistosity. The
granites are intruded by older and younger diabase dykes and aplites,
pegmatites, and quartz veins are common.

The main granite masses are commonly massive or slightly gneissoid,
equigranular, and of medium grain. The general colour is light grey with
variations to darker grey near contacts. The mineral composition, as
estimated from about thirty thin sections, is 60 per cent acidic plagioclase,
12 per cent orthoclase, 26 per cent quartz, and 2 per cent biotite. Micro-
cline and some medium plagioclase are also present but nowhere abundant.

Red granites are present near Anjigami on the Algoma Central Rail-
way, on Tabor Creek near the east edge of the map-area, between Briilé
Bay and Old Woman Bay, and on the Lake Superior shore west of the
Dore sediments. At Anjigami the red granite is intermingled with grey
granite. Some contacts are sharp, whereas others appear to be grada-
tional. West of Dore Point the red granite is also in contact with grey
granite and the change from red to grey occurs within from 1 to 10 feet.

The red granites are massive, of medium to coarse grain, but very
similar in texture to the grey granite with which they are in contact. The
red colour is due to the feldspar. The rock consists of plagioclase near
oligoclase, orthoclase, a little microcline, and 25 to 30 per cent quartz.
There are few accessories, and the alteration products kaolin, epidote, seri-
cite, chlorite, and leucoxene form not over 7 per cent of the rock. The
following contrast may be made with the ordinary grey granite.

Red Granite Grey Granite
Everywhere very fresh looking. Some places considerably altered.
Very little dark mineral. Biotite or other dark mineral common.
Few accessories Accessories common.
Few observed pegmatites and these are Pegmatites and aplites are common and

irregular. have very distinct walls.
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Analyses of Red Granite from Anjigami

Per cent of oxides
7774
13-26

0-30

0-28

0-18

1-08

5-82

—_— i I \ II ~ IIX ‘ v ~ v ~ VI
0-30 0-11 0-25 1-24 ||
0-28 0-37 1-00 1-33 |
5-82 4-39 4:23 3-08 5-66 4-61
0-81 3-62 3-93 1-70 0-77 0-57

(I) Red granite from Anjigami. (II) Red granite from Br(lé¢ Bay, Lake Superior. (III) Red
granite 4 mile west of Dore Point, Lake Superior. (IV) Grey granite from southwest corner
Township 28, Range 23. (V) Grey granite } mile northeast of Sand Lake. (VI) Grey granite
% mile west of Dore Point, Lake Superior.

Analyses done in the Rockefeller Foundation Laboratory for Rock Analyses, by A. T.
Matheson, except No. IV, which is taken from Dr. Gledhill's report on Michipicoten gold area.

The field relations indicate that there may be some difference in age
between the red and grey granite, but the exact relation is not clear. Red
and grey granite occur together in many areas, and commonly the red
granite is the younger.!

North of Mile 141 on the Algoma Central Railway, a small outcrop
of a dark red, porphyritic syenite occurs. The rock appears to grade into
granite. Phenocrysts of feldspar are present, but not abundant. The
groundmass is fine to medium grained and shows flashing blades of feldspar
and some dark mineral. The texture of the rock has some resemblance
to a porphyritic diabase. Microscopic examination shows siliceous plagio-
clase and probably some orthoclase, in elongated subhedral crystals, both
heavily coated with hematite. These minerals form over 80 per cent of
the rock. Biotite (partly altered to chlorite), magnetite, apatite, leucoxene,
and pyrite lie in the interstices between the feldspar grains. Red horn-
blende syenite is included in the granitoid rocks along the north side of
the pre-Dore belt. The rock is very fresh looking in hand specimen and
microscopic section. A specimen taken north of Deer Lake near the fault
has an average grain size of 2 to 3 mm. The edges of the feldspar grains
are granulated. Orthoclase and albite are present in almost equal amounts,
there is about 10 per cent of blue-green hornblende, and apatite, tourma-
line, and magnetite are the accessories. A little introduced pyrite is partly
altered to hematite.

t Moore, E. S., and Charlewood, G. H.: “Two Granite Batholiths in the Pre-Cambrian’'; Roy. Soc. Canada,
8rd ser., vol. 24, pt. 1, sec. 4 (May, 1930).
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Porphyritic granites or granite porphyries are uncommon within the
main granite masses. A few occur near contacts, but they are especially
abundant where arms of the main granite masses extend into the Keewatin.

FEast of Lake Anjigami siliceous plagioclase porphyry occurs at the
contact of granite and post-Dore rocks near the end of the post-Dore belt.
The Keewatin rocks at this point are mostly banded and laminated, fine-
grained, chloritic tuffs of green or grey-green colour with coarser phases in
small lenses. Approaching the granite these tuffs change to more dingy
looking, less distinetly banded rocks. Well-formed crystals of feldspar
appear and become increasingly abundant until a distinet, light pinkish
porphyry with a schistose groundmass is the result. Such gradations from
tuffs to porphyry take place both along the strike and across the strike
of the tuffs in a distance of 50 to 60 feet. The tuffs and the porphyry
are cut by dykes with sharp walls, of grey and light pink granite, felsite,
and felsite porphyry. The schistose porphyry at this point may be due to
the introduction of feldspars as metacrysts in the tuffs. Its occurrence near
the granite and the gradation from tuff to porphyry toward the granite
suggest this origin. Microscopic examination of the rock leaves the origin
inconclusive.

Inclusions of the hornblende schist or hornblende biotite schist are
numerous along the contacts between granite and Keewatin. Commonly
the schist inclusions have the same strike and dip as the neighbouring
Keewatin, but in some cases, at least, this schistosity was probably induced
after the inclusion was caught up in the granite. Inclusions also occur
within the interior of the large granite masses and are especially numerous
southeast of Pickerel and Anjigami Lakes toward Sand Lake. In this area
they are also hornblendic or biotitic or both, and without orientation in any
one direction. Many lenticular, schlieren-like inclusions, 6 inches to 1 foot
wide, also occur and give the rocks a banded appearance. This banding
strikes a little south of east and is the usual direction of banding or
gneissose structure in -the eastern granite mass. Some of these inclusions
are so thoroughly soaked with granitic material that they are quartz
diorites or nearly related rocks. Some of the granites show contamina-
tion by the inclusions. Small amounts of pink garnets occur in the granites
and biotite is present in some in very irregular distribution.

Aplite borders the granite on the contact with post-Dore rocks at
Bralé Bay. The aplite is dark grey and fine grained. Some of the quartz
grains are bluish and opalescent. This mineral forms about 12 per cent
of the rock. Oligoclase and orthoclase make up almost all the rest. A
little biotite is present, especially along slight shears. Darker grey, grano-
diorite phases of the granite occur along the contact from Moon Lake to
Michipicoten Falls. The contacts with the post-Dore are sharp, but are
gradational with light grey granite. The rocks are medium grained, tex-
turally similar to the granite, with a tendency for the feldspars to be
porphyritic. The rock is essentially composed of 75 per cent feldspar,
20 per cent quartz (in many places bluish and opalescent), and 5 per cent
biotite. The alteration although not excessive is slightly greater than that
of the average granite. The darker colour, slightly more basic plagio-
clase, greater alteration, and larger amount of biotite are the most prom-
inent features that differentiate the granodiorite from the ordinary granite.



8p

The Wawa Lake batholith has been described by Collins and by
Gledhill.t The boundaries of this batholith are nowhere, apparently,
sharply defined, and many apophyses extend into the post-Dore area. The
petrography of the mass is especially characterized by variations in texture.
Porphyritic textures are common, and fine and coarse varieties occur, some
of which are difficult to distinguish from certain acid volcanics. The rocks
are in most places medium dark to dark granodiorite and diorite. The
small stock on Magpie River is a quartz porphyry. The groundmass is ash
grey and fine grained.

The western contact of the large eastern granite and gneiss mass in
Michipicoten River area strikes northeast and very roughly parallels the
axes of the major folds of the area, as if the position of the folds and the
granites were dependent upon one another. Along this contact any schistos-
ity in the intruded rock, and in places a gneissose structure in the invading
rock, are parallel to the contact. That the intrusion of the granite is later
than these major folds is shown by the extensions of the main granite mass
that strikes northwest. Here the development of schistosity in the invaded
rock parallel to the contact of the intrusive and at a high angle to the major
folds suggests that the granite pushed aside the invaded rocks to make room -
for itself. Commonly the contacts with inclusions in the granite mass do
not suggest a large amount of assimilation, although some of the granites
are undoubtedly contaminated.

The granite and gneiss are believed to be younger than all the Keewatin
rocks, although in this area they are not found intruding the Dore sediments.
Outside of the area, however, granites continuous with them do intrude the
Dore. Collins (Memoir 147) has discussed the evidence for the presence
of two granites, and north of Michipicoten Harbour mapped older granite
as part of the pre-Dore rocks. North of the Dore series there is a great
variety of granitoid rocks; some are very old looking and others remark-
ably fresh, but it was not found possible to differentiate an older and
younger granite. Probably the younger granite, intrusive into the same
areas as the older, has obliterated most of the older. The granite and
granite-gneiss masses of the other parts of northern Ontario showing rela-
tions to the Keewatin volcanics and associated sediments similar to the
granite and gneiss of Michipicoten River area are commonly classed as
Algoman.

Older Diabase

The Older Diabase is widely though relatively sparsely distributed
throughout the area. The Older Diabase cuts both the Keewatin and the
granites. The common strike is northwest and the dip is vertical or very
steep. Between 30 and 100 feet is a common width. On the north side of
Old Woman Bay, Lake Superior, a porphyritic older diabase is cut by a
fresh, fine-grained dyke 2 feet wide, probably Younger Diabase. This is the
only example of this relation seen in the area. Many dykes are intersected
by veinlets of epidote, and some also by quartz-calcite veinlets 3 to 6 inches
wide. The quartz-calcite veinlets are especially abundant in the diabase
but less abundant in the wall. The most westerly of the Older Diabase
dykes on Dore Point is cut by dull red, aplitic dykelets.

1 Ont. Dept. of Mines, Ann. Rept., vol. 36, pt. 2 (1927).
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The Older Diabase is dark green, medium or fine grained, massive or
slightly sheared. The edges of dykes are commonly fine grained and in
sharp contact with the older rocks. Some of these dykes are porphyritic
and the phenocrysts are light-coloured, rectangular or irregular feldspars
up to one-half inch in diameter. The dykes are crystalline throughout,
but even away from the chilled edges the average grain size of the sections
microscopically examined is a millimetre or less. Due to alteration the
diabasic texture is not prominent. Probably the original minerals are 50 to
70 per cent basic plagioclase, 35 to 50 per cent augite, with accessory ilmen-
ite, quartz, and apatite. The rock is now, however, very considerably
altered.

The quartz-calcite veinlets have apparently a genetical relation to the
diabase. They occupy vertical or near vertical joints in the dykes or near-
by wall-rocks. Their greater abundance in the diabase is due to the com-
plex jointing and consequent abundant paths for solutions. Many quartz
veins and stringers are present everywhere in the area, but veins with much
coarse, crystalline, white or light pink calecite are aeemlnvly present only
in association with diabase. Similar calcite veins are common at other
places in Lake Superior region and occur, too, in other parts of northern
Ontario. In many places they are of large size and in some places they
are economically important, principally for their silver content. The small
veins described here do not show any mineralization.

The red aplite dykelets that occur in the Older Diabase on Dore Point
have also, probably, a genetical relation to the diabase. The dykelets are
3 to 4 inches wide and follow vertical or gently dipping joints. Contacts
with the diabase are sharp. Left hand faults striking 160 to 170 degrees
offset some of them a foot or more. As dykelets they are entirely confined
to the diabase. Some pink felsites gradational into the Dore sediments
nearby are somewhat similar in appearance, but much finer grained. The
rock of the dykelets is dull red on the exposed surface, but much lighter
coloured on the fresh surface. It is hard, dense, felsitic, and fresh looking
in the field. Under the microscope the texture is aplitic and the average
grain size is 0+-5 mm. or less. The aplite consists of 87 per cent albite, 8
per cent carbonate (calcite?), 5 per cent epidote, and traces of apatite,
biotite, and chlorite. It looks fresh and the epidote and carbonate are
interstitial. The carbonate in places, however, ramifies through the albite.
The interstitial position of the epidote and its fresh appearance suggest a
primary mineral. The same is true for most of the carbonate, but the
ramifying veinlets in the albite indicate introduction. Such aplites, showing
similar relations to dykes and sills of diabase, are found commonly in
northern Ontario. They are most likely differentiates of the magma from
which the diabase also came.

Younger Diabase

Younger Diabase dykes are abundant in all parts of the area. The
field and structural relations are similar to those of the Older Diabase.
The majority of the dykes strike northwesterly and dip vertically. The
width varies from 1 or 2 feet to 100 feet or more. Commonly they are
20 to 60 feet wide. Three types have been recognized, namely, quartz
diabase, normal diabase, and olivine diabase.



10p

Quartz diabase is the commonest variety. The rock is dark green,
slightly roughened on the weathered surface and speckled with white-
weathering plagioclase. Some dykes contain phenocrysts of plagioclase
which may be as much as 5 inches across and many are an inch or more.
The phenoerysts of many dykes are in bunches unevenly distributed, but
no phenocrysts are closer to the wall than 4 or 5 inches. Most of the
phenocrysts show crystal form, but commonly with rounded edges, and
many are practically equidimensional. Some are broken or show little
faults not continuous into the immediately adjacent phenocrysts. Speci-
mens taken from the edge of the dyke are very fine grained. Away from
the edge the grain is coarser and those specimens microscopically exam-
ined have an average grain size of 1 mm. In some dykes the grain is
coarser. The diabasic texture is prominent and the rocks are relatively
fresh microscopically as well as megascopically. The mineral composi-
tion is, essentially, 40 to 50 per cent plagioclase, 40 to 50 per cent pyrox-
ene, 4 to 7 per cent magnetite or ilmenite, and 2 to 4 per cent quartz. The
chief plagioclase is andesine or silicic labradorite. The pyroxene varies
slightly in character and may be augite, diopside, or diallage. In sev-
eral sections it i1s surrounded by very fresh-looking, coarse hornblende.
The iron oxides commonly show skeletal crystal forms and reaction rims
of biotite and a green fibrous amphibole (?) at the contacts with plagio-
clase. An interstitial micrographic intergrowth of quartz and plagioclase
is present in all the sections examined. The plagioclase of the inter-
growth is silicic andesine or basic oligoclase. These intergrowths consist
of about 43 per cent quartz and 57 per cent plagioclase in most places.

The normal diabase forms only narrow dykes and, consequently, is
fine grained. The grain size varies from 0-05 to 0-2 mm. The diabasic
texture is evident under the microscope. The main constituents are: 30
to 40 per cent basic plagioclase, 55 to 65 per cent pale green pyroxene,
and 2-5 to 10 per cent iron oxide (ilmenite?). The composition, except
for the lack of quartz, is similar to that of the quartz diabase, although
the proportions of the minerals are different.

Olivine diabase dykes are relatively few but are widespread. All the
recognized olivine-bearing dykes are porphyritic. The phenocrysts are
very fresh, narrow, lath-shaped, plagioclase crystals 4 to 3 inches long
showing sharp contacts with the groundmass, which is black and char-
acteristically fine grained. The sharp contacts and fresh character of the
phenocrysts help to distinguish the olivine diabase from the quartz dia-
base. The average grain size of the groundmass of one specimen is 0-5
mm. and the rock shows a fresh, porphyritic, diabasic texture. The speci-
men contains 57 per cent plagioclase, 24 per cent augite, and 13 per cent
iron oxide (magnetite and ilmenite). Only about 1 per cent of olivine
(fayalite) is present and there is less than 1 per cent of quartz. The
plagioclase of the groundmass is likely silicic andesine. Although rela-
tively fresh in appearance it shows more alteration than the phenocrysts.
The plagioclase of the phenocrysts shows faint zones; the outer zone of
some crystals has an index less than quartz. Refractive oil determina-
tions indicate that most of the plagioclase of the phenocrysts has a com-
position of Abzo Anzg. These phenocrysts are very fresh looking, but
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in a few places are crossed by veinlets of chlorite and there is some slight
alteration to sericite and biotite. Near their outer edges, especially near
the ends, they have inclusions of augite, fayalite, a needle-like mineral,
and black opaque particles (iron oxide?). The borders of some pheno-
crysts appear to be an intergrowth with a more silicic plagioclase. The
intergrowth is of irregular rods that lie at right angles to the crystal
boundary. The augite is fresh looking and pale green. Fayalite is brown-
ish in colour and has an abundance of oriented dark inclusions. Altera-
tion along cracks to magnetite, and also a little hematite, is very advanced
in some crystals. Rosiwal analyses indicate the mineral composition of
the three varieties of Younger Diabase to be as follows:

Ilmenite | Quartz | Altera- .
Grain size Plagio- |Pyroxene or inter- tion Olivine
clase magnetite| growth | products
Quartz Diabase
Imm........................ .. 40 48 5-7 3-1 3
I 45 42 6-8 2-0 3-5
1 48 39 4.0 3-3 5-0
49.4 421 3.7 2-4 22
1 40-4 41-4 5-8 3.6 8.6
48 41-5 4-5 4 2
Normal Diabase
O-1mm..............i. 31-2 66-3 25 [ Minor
0-12mm.....ooiii 37-4 58-5 - 25 U P amounts
0:05-1mm....................... 32 57 10 of very
fine grain
Olivine Diabase
0-5mm............o i 57 24 13 1- 4 1
Includes

sec. mag.

The field relations show that the diabase dykes are younger than the
granite and gneiss. They are placed in the Keweenawan period because
of their petrographic similarities to Keweenawan diabase dykes in other
parts of northern Ontario. It is quite probable, however, that some of the
dykes may be older than Keweenawan. Diabase dykes of similar lithology
have in many places been shown to be of widely separated ages. The
division into older and younger diabase is based both on structural relations
and petrography. The younger normal diabase is found cutting the older
diabase. The younger set is characteristically fresh, whereas the older set
is much altered.

Lamprophyre Dykes

The lamprophyre dykes appear to be most abundant about Wawa
Lake batholith, where many are revealed by stripping and especially in
underground development of the mines. They occur elsewhere but are
relatively few. The dykes are narrow; the few noted are from 2 or 3
inches to about 1 foot wide, but some up to 5 feet wide are known. They
were seen to cut the Keewatin and the granite and granite-gneiss. The
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rocks are almost black or dull grey-green. They are fine grained and some
are porphyritic. Intense alteration along the walls gives some of them a
banded appearance, and all look highly altered.

Gledhill has described the lamprophyres from the gold area in more
detail. He classifies them as mica and non-mica varieties. Some dykes
have olivine as an abundant phenocryst; others have biotite. Frohbergl
has described kersantites containing abundant biotite and a plagioclase
near andesine, a small amount of quartz, and some orthoclase. Secondary
products are chlorite and carbonate. Other dykes with primary olivine,
biotite, augite, apatite, and iron ore he has classified as picrites. The
picrites cut the kersantites.

Most of the few lamprophyres noted by the writer cut granodiorite or
granite; and such dykes are believed to have formed toward the end of
the magmatic process that gave rise also to the granite. Their age in
Michipicoten River area is, therefore, probably Algoman. Gledhill writes
that “ The probability is that they are a late facies of the dioritic intru-
sions.” Frohberg has found, however, that in the vicinity of the Grace
mine the lamprophyres are the youngest intrusive rocks, cutting even the
younger quartz diabase of supposedly Keweenawan age. According to this
evidence either the diabase is much older than Keweenawan or the lampro-
phyres are not related to Algoman intrusives.

Glacial Lake Deposits

Some small sand terraces are present along the Lake Superior shore
just west of Gros Cap and for one-half mile west of Dore Point. From
the latter place a sand-bottomed valley extends north a mile, and is also
continuous northeast. The sand and silt are commonly light grey or buff
coloured. This sand-plain is dissected by the valleys of small, intermittent
streams flowing to Lake Superior. The terraced lake deposits that occupy
the valleys of Magpie and Michipicoten Rivers are described by Collins.
The most extensive areas are those extending inland from Michipicoten
Bay for about 5 miles up the two river valleys. Similar deposits occupy
the valley of Firesand River entering Michipicoten River three-quarters
mile above Michipicoten Falls. They occur up Michipicoten River from
this point in a narrow belt for about 5% miles, then spread over a strip
about 14 miles wide along Michipicoten River to the north boundary of
the map. Continuous with this area they occupy a broken plain lying
mostly east of Anjigami River and Anjigami Lake, and extending as far
south as Mile 144 on the Algoma Central Railway.

Lake deposits on the Algoma Central Railway one-half mile south of
Michipicoten River consist of fine-grained sand, coarse sand, and gravel,
interbedded and heavily crossbedded. Varved clays outcrop near the point
where the Anjigami trail crosses Anjigami River. Large, irregular, smoothed
boulders up to 10 feet in diameter lie scattered at intervals over the
gravel plain east of Miles 154 and 155 on the Algoma Central Railway
and over the gravel plain to the south.

1 Frohberg, M. H.: Ein Beitrag zur Kenntnis der turmalinfuhrenden Goldquartz; e des Michipicoten.
Distriktes, Ont. Dissertation, ¥reiberg, Feb., 1932, 4 sane fenpieo
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At Michipicoten Falls the first terrace above the river shows the
following section, measured from the top down:

(1) A few inches of sandy soil.

(2) Ten feet of gravel consisting of cobbles averaging 3 to 4 inches and showing
a rude stratification. The upper part is coarser than the lower and the lower
part is crossbedded. The pebbles and cobbles are of grey granite, grey
granite-gneiss, and some schist.

(3) Fifteen feet of interlayered, fine-grained, grey sand and silt beds. The sandy
layers are crossbedded, 3 to 4 inches thick; the silty layers are % to 1 inch.

In the terrace above this the upper beds are finely laminated, fine-
grained sand and silt beds. These overlie interstratified sand and gravel
layers 1 to 3 inches thick and these beds overlie coarse gravel,

Commonly in the upper part of Michipicoten River Valley in the map-
area and at the higher elevations in the Anjigami basin the deposits are
largely coarse sand and gravel. Farther down stream, as at Michipicoten
Falls, there is an abundance of both fine and coarse material. At lower
levels near Lake Superior fine-grained sand and silt predominate. There
is a gradation corresponding to the difference in elevation. All the lake
deposits are probably the result of deposition of one period when the lake
stood at its highest level.

On the portage trail to the mouth of Noisy River, which empties into
Lake Superior 3 miles northeast of Briilé Bay, lake beaches are exposed.
From the lake shore, at 602 feet above sea-level, to an elevation of 618
feet are well-rounded beach boulders washed clean by the waves. At 650
feet elevation there are indications of another beach, but the ground from
618 feet to 650 feet is mostly tree covered. From 684 feet to 706 feet a
continuous succession of lichen-covered beach boulders, stepping up on six
well-defined beaches, strike parallel to the present shore. The boulders
are from a few inches to 2 feet in diameter and are moderately well
rounded, but not as well as the present Lake Superior beach boulders.

Glacial Deposits

The glacial deposits lie at elevation above that of the glacial lake
deposits. The thickness is variable but commonly slight, and in places
glacial deposits are entirely lacking. Some gravelly hills and boulder
ridges occur, particularly in the east and southeast. From Great Lake
east to Lake Anjigami the high hills south of the Anjigami trail are rather
heavily covered with sandy soil and boulders. Maple groves are character-
istic of these high hills.

Recent Deposits

Concretions are forming along the shores of some of the lakes at the
present time, Some are sandstone concretions cemented by iron oxide;
others are thin, discoidal, argillaceous concretions confined to a certain
lamina in the clay In many places they grow horizontally from a tiny
vertical rootlet which constitutes a centre. In advanced stages this centre
is entirely removed.
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Structural Geology

In the area to the north, Collins has shown that the axes of the major
folds strike east or northeast. The same structural trends characterize
Michipicoten River area as shown by the distribution of the Dore sedi-
ments, the iron formations of Island Lake, Fenton Lake, and Gibson
Range, and also by developments of agglomerates, sediments, and bedded
tuffs. The available data are not, however, sufficient to locate accurately
the position of the axes of the folds or even to determine which are anti-
clinal and which are synclinal. Tt is suggested on a former page that in
the vicinity of Gros Cap Peninsula there may be an overturned anticlinal
fold pitching west and that the Dore sediments may lie in a syncline.

The large faults in the western part of the map-area strike north or
northwest and in most places form sharp ravines. In the central and
eastern part of the area, the major faults strike a little east of north. Faults
with a northeast strike are present also in the western part of the map-
area, as for example on Gros Cap, but the displacement where known is
small.

The movement along the large faults has been, apparently, mostly
horizontal and is well illustrated by the offsetting of the Dore sediments.
The fault terminating the Dore band at its east end might be expected
to extend for a considerable distance south, but was not there recognized.
A fault passing south through Deer Lake into the western part of the Dore
band strikes in an almost perfectly straight line about 5 degrees east of
south for about 1} miles. Its northern extension is not known. The fault
plane is marked by a gully 30 to 150 feet wide and, especially where the
fault passes through granite, the walls on either side rise perpendicularly.
The fault causes a left hand offset of about 200 feet at the north boundary
of the Dore conglomerate.

West of Island Lake the faults strike northwest, but are relatively
small and are not represented in the topography. Diabase occupies two
of the fault planes. The offset is right handed.

On the Lake Superior shore, in the extreme southwest corner of the
map-area, a slickensided fault plane, with an apparent strike of about
north 7 degrees east, dips west. The slickensides indicate both vertical
and horizontal movement. The granite at this point is brecciated; some
fragments are over 6 inches in diameter. Volcanics to the east form a
steep cliff striking about parallel to the fault plane. From this point north
to Old Woman Bay and Brialé Bay there is evidence of much shearing and
steep cliffs rise above the lake. They probably owe their origin, at least
in part, to faulting.

Two faults offset the Deep Lake iron range. The faults strike east
of north and both occupy depressions.

Between Miles 147 and 148 on the Algoma. Central Railway east of
Liake Anjigami two strong shear zones strike northeast. Many of the
lakes, lake bays, and streams have their long axes northeast and probably
indicate faults.

A north-striking fault that follows McVeigh Creek, and has a measured
~ horizontal displacement of about 2 miles, probably continues south through
Michipicoten River area following the valley occupied by the Algoma
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Tentral Railway. The presence of this fault in Michipicoten River area
is not proved, but is suggested by the large displacement found to the
north, and the existence of a pronounced valley on the strike.

ECONOMIC GEOLOGY

Gold and iron deposits are of chief economic interest in Michipicoten
River area. Some molybdenite float is reported to have been found near
the outlet of Dore Lake.

Gold

Most of the gold discoveries of the area are confined to the region
about the Wawa Lake batholith., They are fully described by Gledhill.
During the season of 1931 the most active work was carried on at the
Minto and Parkhill mines. A 75-ton mill, previously erected on the Minto
property, was in operation and gold was milled and shipped.

South of Michipicoten River, in Township 30, Range 22, several
prospects have been staked in recent years. A prospect near Twin Lakes
and another south of Round Lake have been described by Weeks. Another
prospect is almost one-half mile east of the portage landing on the east
side of Round Lake and a number of claims were recently staked in this
vicinity. At the point where some stripping and trenching have been done,
a quartz vein strikes east and dips north 80 degrees. It is 3 feet wide in
places, but varies to lesser widths. The exposed length is about 230 feet.
The vein is in grey, gneissic, granitoid rocks, but is not far from the con-
tact of the granite and post-Dore rocks to the west. The country rock
also carries several small quartz stringers. The quartz is milky or smoky
blue and contains visible pyrite, galena, and chalcopyrite. The best
mineralization appears near the centre of the vein and hanging-wall. The
small stringers are also mineralized.

Many quartz veins, ranging from tiny stringers to veins 4 feet in
width, are scattered throughout the post-Dore rocks, but in almost all
cases quartz is the only mineral present. North of Deep Lake many lens-
shaped quartz veins occur. A few carry iron carbonate and a still smaller
number pyrite. Rarely a little chalcopyrite is present. Some barren
quartz veins also occur in the Dore sediments but are not numerous.
Quartz veins with tourmaline are common in the narrow belt of pre-Dore
rocks along the contact with granite.

Iron Formation

Keewatin iron formation is characteristic of the post-Dore rocks of
Michipicoten River area. It is folded and dips vertically or very steeply.
Some iron formations are lenses 3 feet wide and not over 50 feet long.
The most extensive range is north of Deep Lake and as mapped is from
60 to 400 feet wide and almost 2% miles long, with some offsets by faults.
The iron formations apparently occur at several horizons in the post-Dore
rocks.

Most of the iron formations contain sufficient magnetite in the banded-
silica member to attract the dip needle. In exploring the post-Dore rocks
for iron formation, therefore, the dip needle was used extensively because
in most places the rocks were drift covered and their continuity or width

00—2
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could hardly be inferred from outerops. While doing this work it was
found that the following phenomena gave high local dips not attributable
to iron formation: (1) diabase dykes, the attraction varying considerably
over different parts of any one dyke; (2) shear zones mineralized with
pyrrhotite; (3) recrystallized hornblende schists with octahedral ecrystals
of magnetite; (4) fine-grained, finely laminated sediments carrying an
especially high concentration of magnetite.

GROS CAP IRON FORMATION

Iron formation occurs on Gros Cap just west of Michipicoten Harbour.
Two bands of iron formation, each with a maximum width of 3 feet, out-
crop 50 feet apart “just around the east point near the beacon.” On the
lake shore these bands strike south 65 degrees east and south 45 degrees
east, but a few feet inland swing toward the north. Both bands dip south-
west at 45 degrees or higher. One of the bands may be discontinuously
traced 150 feet northward to a point immediately behind the boathouse.
At this point it branches and fingers out into pillow lavas. The iron
formation contains lenses of banded silica with magnetite, a little hematite,
and limonite. Pyrite occurs disseminated and in cubic crystals up to one-
quarter inch.

Between the beacon and the southwest point of Gros Cap, iron forma-
tion outcrops at six places. In succession from east to west these are as
follows.

(1) A band 50 feet wide strikes south 50 degrees east and dips south-
west at 47 degrees. This is exposed inland for about 600 feet. The over-
lying rock is a light grey tuff or lava and slickensided along the contact
with the banded silica. The underlying rock is similar but more fissile.
The band consists of finely granular silica and alternating layers of
siliceous hematite.

(2) A band 10 feet wide of grey, finely laminated chert, with mag-
netite and unevenly distributed pyrite, strikes south 45 degrees east and
dips 50 degrees southwestward. It lies between schistose and massive
andesitic lavas. The upper contact is smooth and slickensided.

(3) Two chains west of No. 2, a band 8 inches wide at the water’s
edge widens to several feet in the sloping cliff. Near water-level it strikes
south 75 degrees east and dips vertically. It contains silica banded with
siliceous magnetite, disseminated pyrite, and pyrite crystals up to 1 inch.
N (4) The fourth occurrence is a small, white silica lens just west of

0. 3.

(5) An old dump and shaft are present at the next outcrop. The iron
formation here is about 60 feet wide and at the shaft, 160 feet inland,
strikes south 50 degrees east and dips 35 degrees southwestward. It con-
tains silica and dark blue-black hematite in layers 4 to 4 inches wide. A
little magnetite is also present.

(6) The sixth outerop is over 100 feet wide, strikes south 70 degrees
east, and dips vertically. It is exposed just below the water and on shore
is traceable across the southwest point, so that the same band outcrops
on the west shore of Gros Cap. At this point it is faulted, the fault being
followed by a quartz diabase dyke 100 feet wide that strikes north 55
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degrees east and dips southeast 67 degrees. On the south shore a series of
quartz veins at 50 degrees crosses the iron formation and coarse vein
quartz is present along the strike. The iron formation consists of fine-
grained silica layered with thin bands of hematite.

On the west shore of Gros Cap, iron formation outcrops at five places
north of the diabase dyke. In succession from south to north these are
as follows.

(1) The first band is over 100 feet wide and the south wall strikes
east and dips 85 degrees south. The band is composed of silica and
hematite and in alternating layers.

(2) A band 4 feet wide which strikes south 70 degrees east in the face
of the hill and dips southwestward. North along shore the strike is south
30 degrees east. The band is formed of silica with layers of hematite.

(3) This band is only 6 inches wide. It consists of silica and hematite
in alternating layers.

(4) This is about 30 feet wide. It strikes south 40 degrees east and
dips southwestward 57 to 60 degrees. Part of the iron formation band
consists of 8- to 8-inch bands of grey, finely laminated silica interbedded
with - to 4-inch bands of dense, blue hematite. Another part consists of
dark green, siliceous, carbonate rocks with octahedra of magnetite and
martite.

(5) Immediately north of the No. 4 band of iron formation, a band
of iron formation strikes northwest and dips southwest at a high angle.
It is heavily charged with pyrite and the silica is dense, hard, coaly look-
ing, and soils the fingers. Part is covered with water, but appears to be
banded silica heavily hematite stained. Offshore from the pyrite-bearing
part the iron formation is under water, but there is a broad band apparently
of silica and magnetite. This band is on the strike of No. 4, but is wider
and quite unlike it in character. It can be followed beneath the water to
within a short distance of No. 4. A fault striking about north 70 degrees
east probably intervenes.

North of the peninsula there are three more bands of iron formation
of which the south band is about 55 feet wide, strikes north 60 degrees to
65 degrees east, and dips steeply southeastward. This band from south
to north consists of: (1) 6 feet of light-coloured lenses of banded silica
and magnetite heavily stained by pyrite; (2) 6 feet of lenses of banded
silica and magnetite with very little pyrite; (3) 35 feet of stained (due to
abundant pyrite), banded silica and magnetite. The silica is dark and
coaly looking. The other bands are similar in strike and dip and petro-
graphic character. The black, dense, carbonaceous silica is characteristic.

As early as 1866 there were attempts to mine the iron formations on
Gros Cap, but these operations were soon discontinued. All the bands are
relatively small and since they consist largely of silica have no possibilities
as a source of iron ore.

IRON FORMATION NEAR MICHIPICOTEN HARBOUR AND NEAR THE MISSION

Two small bands of iron formation south of the Algoma Central Rail-
way near Michipicoten Harbour and another that crosses the railway about
3 miles from the harbour have been described by Collins, who also has
cdescribed the occurrence near The Mission.

60800—2;
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ANTOINE AND BRIDGET LAKE IRON FORMATION

Iron formation outcrops on the portage between Antoine and Bridget
Lake and can be followed for about one-quarter mile southwestward. The
area is covered by two fractional claims. At the outlet of Bridget Lake,
also on the south side near the east end of a long bay to the southwest,
also along the north shore, and on several islands in the same lake, further
outerops of iron formation are present. Occurrences are also reported
immediately south of Bridget Lake.

The outcrops of iron formation between Antoine and Bridget Lake
are interrupted by a porphyry body intruding the iron formation. At most
points the iron formation is nearly horizontal on top of the porphyry or
as in a few places forms inclusions in the porphyry. The iron formation
consists of magnetite interbanded with silica or with fibrous, green, silky
amphibole. In many places the silica is coarse. Pyrite veins one-quarter
to one-half inch wide cut the formation in a number of places. In places
magnetite forms as much as 80 per cent of the rock over a width of 3 feet.
At other places it forms 20 per cent or less. This occurrence though
relatively small has a greater concentration of magnetite than is usual.
A number of old trenches in the iron formation are still evident, but some
in good ore probably do not go deeper than a few feet before striking
the underlying porphyry. There does not appear to be any large quantity
of rich ore.

The several outcrops present on Bridget Lake are not large. Most
of them are contorted, but the general trend is between north 45 degrees
east and east. They are banded and contain a small proportion of
magnetite with silica and fibrous amphibole or green, siliceous, chlorite
schist.

Southwest of Bridget Lake on the shore of Lake Superior a short
distance north of Smoky Point, a much contorted band of iron formation
strikes north 15 degrees west and dips west 70 degrees. A dip needle
traverse parallel to the west boundary of Township 30, Range XXII, and
about 8 to 12 chains west, and another a short distance inland and parallel
te the Lake Superior shore in the vicinity of the iron formation failed to
find any extension of the band outcropping on the lake shore.

IRON FORMATION WEST OF ISLAND LAKE

A band of iron formation, slightly over one-half mile long and having
a maximum width of 275 feet, is present west of Island Lake. It crosses
the township line between Townships 30 and 31, Range XXII. The average
strike of the formation is northeast and the rocks dip vertically. The
band is horizontally displaced by three faults that strike northwestward.
The displacement on the north fault is very small; on the south fault it
is about 1,200 feet and in each place the displacement is right handed.
Diabase dykes occupy the middle and north faults. The best exposures
are near the ends of the faulted segments. On the south end of the largest
segment, the outcrop is about 30 feet wide and consists of lenticularly
or very indefinitely banded, dark grey, fine-grained silica with a small
proportion of magnetite. In places the banding is more distinet and there
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white silica, in layers one-half to three-quarters inch wide, alternates with
dark, magnetite-bearing layers. None of the outcrops seen has a high
proportion of magnetite.

Another small band of iron formation occurs on the south side of a
small lake (Line Lake) slightly over one-quarter mile west of the outlet
of Island Lake. It is about one-quarter mile long and 60 feet or less
in width. The average strike is northeast and the dip is vertical or very
steeply northwest. A small, right hand offset occurs near the middle of the
band along the creek flowing from the lake. On the lake shore at the
creek, the west section is crumpled. Slightly rusty looking outcrops are
present, at several places and these show alternating layers of fine-grained,
light-coloured silica, magnetite, and chlorite.

Small, abnormal dips were obtained at several points between this
band and the small lake between Island Lake and Fenton Lake, but
could not be traced beyond a few feet. At one point the magnetic attraction
was due to a very small lens of lean iron formation.

FENTON LAKE IRON TORMATION

The iron formation of Fenton Lake begins a few chains west of the
south end of the small lake between Island Lake and Fenton Lake. It
runs southwestward to Fenton Lake and follows the shore for 25 chains.
Farther southwest it occurs on two small islands less than 2 chains offshore.
It crosses the lake and extends southwestward for about 50 chains. It is
200 feet or less in width, but, at least north of Fenton Lake, it is probably
wider, from 330 to 525 feet, which widths include some greenstone. The
rorthern part of the range forms a small ridge. Southwest of the lake
the iron-range ridge is more prominent, but it is nowhere an outstanding
topographic feature. The average strike is north 30 degrees east, but the
northern end turns more eastward, and in places, also, the rocks are
considerably contorted. The formation at all observed outerops dips
85 degrees or more northwest or southeast. About one-half mile south of
Fenton Lake the succession across the iron range from east to west is
dark green, fissile, chlorite schist, banded silica and magnetite, banded
carbonate with amphibole and silica, a4 dark green quartz porphyry schist,
a drift-covered interval, a second banded-silica member, and, farther west,
volecanic fragmental rocks. Outcrops of slightly rusty, banded silica and
magnetite are present at various points along the range. The bands are
commonly 4 to 1 inch wide and quite regular up to lengths of 6 or 7 feet.
The silica bands are usually grey or white and fine grained, granular.
Grey, siliceous, chlorite schist also occurs with magnetite-rich, siliceous
layers. The magnetite is fine grained and the proportion is variable;
some parts of the range show little magnetic attraction. At several points
carbonate mixed with light-coloured amphibole is banded with silica layers.
Pyrite is sparingly present in the banded silica. North of Fenton Lake,
near the north end of the range, fine-grained, light buff, carbonate rock
forms two outerops. At this point, apparently, banded silica and magnetite
form two members separated by rocks of different character. This range
was mapped largely by dip needle traverses. Dip needle traverses were
also made west of the range to Noisy River and the trail from Fenton
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Lake to Lake Superior was also surveyed with a dip needle, but no
indications of iron formation were obtained.

There are several old test pits along the range, especially south of
Fenton Lake, but nothing other than banded silica and magnetite is
exposed in any of them and this member is not rich enough in iron to be
of commercial value. Only the ridge-forming, banded-silica member forms
readily observed outcrops. Some iron carbonate occurs along the west
side of the range near the north end.

DEEP LAKE IRON FORMATION, TOWNSHIP 29, RANGE XXII

The average strike of this range is about south 60 degrees east and the
dip is vertical or in a few places 80 degrees northeast. The range is offset
along two faults that strike northeastward. The range forms part of a
high ridge. Deep gullies striking northeastward cut across it along the
two faults, at the outlet of Cabin Lake and at the middle bay on the north
side of Deep Lake. Banded silica with magnetite forms most of the out-
crops. The amount of magnetite in the layers is variable; at the outlet
of Cabin Lake magnetite is relatively abundant, whereas the outcrops
on the east bay of Deep Lake have only a very little magnetite in layers
within the silica. Near where the middle section of the iron range crosses
Deep Lake Creek, on the south side of the creek, the iron formation and
associated rocks are slightly contorted and consist of indefinitely banded,
rusty-weathering silica and magnetite with some fine-grained, radiating,
light brown amphibole. About 15 chains southeast of where the range
crosses the creek, banded white silica and medium-grained magnetite out-
crop on the southwest side of the range, which is over 400 feet wide and
dips 80 to 85 degrees northeastward at this point. Some pyrite is present
and parts of the exposure are leached and have a cellular, porous structure.
A dark brown limonite crust up to one-third inch thick forms a secondary
coating over some of the iron formation. Farther east silica is banded
with very narrow layers of carbonate largely changed to limonite.

A large part of the range is drift covered, but it is traceable by means
of the dip needle; the eastern extension of the range is still unmapped.
The exposures are not rich enough in iron minerals to be commercially
valuable, but a range of this size may possibly have a carbonate member
at some point, most likely along the middle section on the northeast side.

IRON FORMATION NEAR MILE 4 ON THE EAST BOUNDARY OF TOWNSHIP 29,
RANGE XXII

This iron formation outerops close to three small lakes and along the
creek out of the western lake. It extends almost one-quarter mile in a
direction slightly west of north, but the few outecrops noted have strikes
more toward the west than the apparent general trend. The formation
dips steeply and in places is contorted. It may be a continuation of the
Deep Lake iron range, but little is known about it. Iron formation with
an apparent northwest trend occurs about one-quarter mile south of the
above. The outcrops are brown and consist of very irregular banded
silica with magnetite in variable quantity. In a few places carbonate
layers are present with the silica, and small crystals of an elongated, light-
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coloured amphibole crosscut the banding. There is a small outerop of
banded silica and magnetite on the power line to Goudreau near where it
crosses the north boundary of Township 29, Range XXII.

IRON FORMATION EAST OF LAXE ANJIGAMI

Banded iron formation is exposed on the Algoma Central Railway
near Mile 147 east of Anjigami Lake. It extends about 15 chains eastward
from the railway cut and is present again about three-quarters mile to
the northeast. The formation is folded with the associated volcanics
which, striking northwest at the railway cut, turn northeastward when
traced easterly. In places, as at the railway, part of the formation is con-
torted. It dips vertically. Silica layers banded with chlorite, hornblende
schist, or, in some places, layers rich in magnetite make up the iron forma-
tion. It contains pyrrhotite and pyrite and weathers brown and rusty.
Several old trenches and pits are present, but the whole belt is very small
and of little commercial value.

GIBSON IRON FORMATION

The Gibson iron formation is near the northwest corner of Township
29, Range XXIII. From the distribution of the outcrops it appears to
strike northeastward, Most of the area is drift covered. The only rock
of the iron formation exposed is a ferruginous dolomite not much like most
of the carbonate rock of the other iron ranges. On the surface it weathers
a deep red and is soft and earthy. The iron content appears to be low.

OTHER OCCURRENCES OF IRON FORMATION

In Michipicoten River area, iron formation has been reported by
Coleman and Moore?! at the following localities:

(1) North of Peter Lake. The formation is 350 yards long, 20 yards
wide, and strikes 105 degrees.

(2) Near the southwest end of Peter Lake.

(3) At each end of Island Lake. The occurrence near the portage
at the south end of Island Lake may possibly be a continuation of the
Fenton Lake iron formation,

E4) On the old “tote” road from The Mission to Great Lake.

5)

~ “A quarter of a mile from the west end of Lake Mishewawa (Deep Lake) there
is a band of iron range rock, a continuation of the band which Dr. Coleman had
already examined for some distance. The strike is directly northwest and the dip
90 degrees. It holds an average width of about one-quarter of a mile, cutting across
the country to Magpie River. It crosses Michipicoten River just below High Falls
and passes The Mission in Simon’s Hill just north of the village. Some parts show
little iron, while in others banded silica and carbonates are found.”
This band was examined by the present writer. It consists largely of
bedded tuffs and other sediments, commonly without the dense silica
layers of the iron formation; at a few places it contains considerable mag-
netite or carbonate but much less than the poorest typical Keewatin iron
formation.

1 Coleman, A. P.: Iron Ranges of Eastern Michipicoten with Additional Notes by Dr. E. S. Moore;
Ont. Bureau of Mines, vol. 15, pt. 1 (1906).
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INTRODUCTION

Palmarolle and Taschereau maps form part of a series of maps of
Rouyn-Harricanaw region published on a scale of one inch to one mile.
Palmarolle area extends from the interprovineial boundary to longitude
79°00" between latitudes 48°30’ and 48°45°. Taschereau area adjoins and
lies east of Palmarolle area, being bounded by longitudes 78°30' and
79°00’, and latitudes 48°30’ and 48°45’. Taschereau area is traversed
by the Canadian National (National Transcontinental) Railway and by
the branch line from Taschereau Station to Rouyn. The village of
Makamik is in the northeast corner of Palmarolle area and the northwest
corner of Taschereau area. The Makamik highway, extending from
Noranda to Makamik, lies close to the junction of the two areas, and a
good automobile road extends, close to the railroad, from Malkamik to
Amos and Senneterre situated east of Taschereau area. The northern
parts of both areas, where farming is important, are well served with roads,
most of which are gravelled and over which an automobile can travel.

The vicinity of the Beattie mine, which is at present the most active
mining section in the areas under discussion, may be reached in several
ways. A good water route suitable for cances, launches, and scows extends
southward from La Sarre on the Canadian National Railway via La Sarre
River, Lake Abitibi, Duparquet River, and Lake Duparquet. Only one.
short portage occurs on this route, at Dancing Rapids where a track and
push truck are maintained. A road leads from the landing at Lake
Duparquet to the Beattie mine, a distance of about one mile. A winter
road extends from the settled district around the village of Palmarolle
to the mine. A motor road from the Makamik highway to the mine was
commenced in 1932 and should be completed early in 1933. A railway
to the mine is now under construction from Destor Station on the Rouyn
branch of the Canadian National Railway, and is expected shortly to be
in condition for temporary service. Excellent airplane transportation
i maintained from bases at Rouyn and Amos.

1 The Palmarolle and Taschereau map sheets are now in process of reproduction. Meanwhile photographic
copies of that part of the Palmarolle sheet covering parts of Duparquet and Dester Townships can be supplied at
a pominal price to cover cost of colouring by hand, ete.
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Geological reconnaissances were made in the district in general by
Walter McOuat in 1872, J. F. E. Johnson in 1909, W. J. Wilson in 1910,
M. E. Wilson in 1910 and 1911, and T. L. Tanton in 1914 and 1915.
Messrs. Wright and Segsworth made a private reconnaissance in 1924 and
suggested, in a paper published that year, the extension of the Porcupine
type of mineralization into Quebec. In 1925 and 1926, B. S. W. Buffam
mapped the geology of Palmarolle and Taschereau areas in considerable
detail, and some work was done in these areas by W. F. James and
J. B. Mawdsley. Some of the results of this work were published in the
form of a report on Destor area, and some were incorporated in a memoir
on Rouyn-Harricanaw region and the accompanying 4-mile map.

The base maps available at the time of Mr. Buffam’s work were very
incomplete. Since that time vertical air photographs were taken by the
Royal Canadian Air Force, additional land surveys were made, and a
new base map was complied by the Geological Survey from all available
information. Before entering the field, the writer made a stereoscopic
study of the air photographs and plotted the position and shape of rock
exposures on the base map. The field work done by the writer in these
areas during 1932 consisted in adjusting previous traverses to the new base,
which necessitated re-examining many of the exposures, examining
additional exposures found on air photographs, and in studying the
critical region adjacent to the Beattie mine. In this work he was ably
assisted by Messrs. B. C. Freeman, J. R. Bridger, and A. W. Johnston.

Since detailed descriptions of the general features, physiography, and
geology of the district are contained in the report by Buffam and in
the memoir dealing with the Rouyn-Harricanaw region, the purpose of
the present report is merely to give a general description of these subjects,
and to present such additional information as was obtained in 1932.

The writer desires to give full credit to the work of Mr. Buffam,
to which his own field work was purely supplementary. For information
and many courtesies he is greatly indebted to Mr. A. J. Keast, manager
of the Beattle mine, to members of Mr. Keast’s staff, to Messrs. W. F.
James, B. S. W. Buffam, and R. H. Taschereau, and to Professor J. J.
(O’Neill, who was making a detailed study of the Beattie property for
the Quebec Bureau of Mines.
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PHYSICAL FEATTRES

Palmarolle and Taschereau areas lie within the clay belt, and are some-
what below the general level of the Canadian Shield. These areas and
the district in general may be divided into three main physiographical
divisions: the clay lowlands; sand-plains and morainal hills and ridges;
and the rocky uplands., The lowlands comprise at least three-quarters of
the areas and have a general elevation of about 1,000 feet above sea-level
with a gently rolling slope to the northwest. They form the settled sec-
tions in the northern and central parts of the two map-areas, where mixed
farming is pursued, principally in the townships of La Reine, La Sarre,
Royal-Roussillon, Languedoc, Roquemaure, Palmarolle, Poulariés, Privat,
and that part of Launay not covered by sand. In these townships rock
outcrops are generally scarce, being found only along the shores of the
large lakes and as small, rocky knolls protruding from the clay.

The most extensive deposit of sand, ground moraine, and eskers is
in the northeastern part of Taschereau area, including parts of Privat,
Languedoc, Guyenne, Launay, and Manneville Townships, and continuing
north of the map-area. Very few rock exposures are found in these sec-
tions. Considerable parts of Roguemaure and Hébécourt Townships are
covered by these deposits. A series of beach deposits at successive levels
oceurs in the southern part of Poulariés Township. Small hills and ridges
composed of sand, gravel, and boulders occur at various points within the
general areas of elay lowlands, in many places surrounding rock outerops,
and parts of the general area of the rocky uplands are covered with gravel
and boulders.

The rocky uplands are represented by a range of relatively high rock
hills extending along the southern boundaries of both map-areas, being
known as Destor Hills in Palmarolle area and Abijevis Hills in Taschereau
area. The elevations of these hills have not been precisely determined,
but they vary up to 500, or in some cases 700, feet above the lowlands. In
general they have abrupt, rugged slopes and many have glacially rounded
summits. They present large exposures of bare rock, particularly since
recent fires have removed much of the vegetation. Besides the general
east-west trend of the whole range, those individual hills and ridges that
are composed of Keewatin or Timiskaming rocks have a decided east-west
elongation parallel to the strike of these formations.

An interesting physiographical feature is the Robertson-Vaudray
depression, a narrow gorge extending from Lake Robertson due south in
an almost straight line to Lake Vaudray, some 30 miles south of the map-
area. This gorge cuts across Abijevis Hills, and contains several, small,
narrow lakes. This depression suggests an origin due to erosion along
a fault zone, and there is some evidence of faulting along the line south
of Taschereau map-area. Within the area a well-defined band of tuffs
crosses the depression without any apparent displacement, so that the
faulting seems to have died out to the north, making the northern end of
the depression resemble a fracture zone rather than a fault zone.

The following elevations of several points in the areas are taken from
various authorities. Precise levels: Launay 1,067 feet; Taschereau 1,015;
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Robertson Lake, high water 1,005; Authier 1,005; Makamik 933; Bas-
siguac siding 954; Lois siding 1,029. Subject to revision: Lake Abitibi
865; Lake Hébécourt, 890; Lake Duparquet 885; Lois Lake 995.

The height of land crosses the southern and eastern boundaries of
Taschereau area, therefore only a small part of the area, including parts
of Destor, Aiguebelle, Manneville, and Launay Townships, is tributary to
the St. Lawrence system. The remainder of both areas is tributary to
Hudson Bay via the Abitibi drainage system. Since most of the streams
flow through the soft clay lowlands they consist of long, sluggish, meander-
ing sections interrupted by occasional falls and rapids.

Most of the lakes occupy flat depressions in the lowlands, and, there-
fore, are exceedingly shallow. The larger of these are Lakes Abitibi,
Duparquet, Hébécourt, Lois, and Robertson. The shoreline of Lois Lake
is drowned, owing to a dam on Lois River. Lakes of different types are
represented by the small, narrow lakes in the Robertson-Vaudray
depression, of which Lakes Genest and Saulx are examples.

GENERAL GEOLOGY

All of the rocks in Palmarolle and Taschereau areas, with the possible
exception of some of the later gabbro dykes, are of early Precambrian
(pre-Huronian) age. Altered volcanic rocks of the Keewatin series under-
lie about two-thirds of both map-areas. These are dominantly flows
originally of andesitic composition, now generally chlorite schists in vari-
ous stages of alteration and schistosity. Tuffs and breccias are found
occasionally in beds up to 10 feet wide interbedded with the flows. In
addition, what is believed to be a younger formation of the Keewatin
series, consisting chiefly of tuffaceous sediments, occurs as synclinal rem-
nants apparently conformable with the older, dominantly extrusive,
Keewatin rocks. A band, consisting chiefly of conglomerate including
greenstone pebbles, occurs apparently as a synelinal remnant along the
southern boundary of Palmarolle area. These rocks rest unconformably
on the greenstones and are believed to be younger than the tuffaceous
sediments. For this reason and on lithological grounds they are correlated
with rocks occurring south of Rouyn which are grouped with the Timis-
kaming series,

A few, small, irregular masses of quartz diorite form what are believed
to be the oldest intrusives in the area. The greenstones are intruded by
composite batholiths consisting chiefly of hornblende syenite, grey granite,
and pink porphyritic granite, with minor amounts of more basic rocks
resembling diorite and granodiorite but too altered for accurate determina-
tion. These batholiths are surrounded by broad, transitional zones of
highly metamorphosed “hybrid” rocks. A fairly large body of feldspar
porphyry and several smaller intrusions of both feldspar and quartz
porphyries occur in the southern part of Palmarolle area. The larger body
is in contact with the Timiskaming sediments, and it has previously been
considered that the conglomerate contained boulders of the porphyry, and,
therefore, that the porphyry was older than the sediments. As explained
below, the writer is of the opinion that the porphyry replaced the con-
glomerate, and hence is younger than the Timiskaming sediments. The
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relationship of the porphyry to the granitic rocks is not known, since they
ocour in separate localities. The voleanic and granitic rocks are cut by
dykes of basalt and lamprophyre, and the youngest rocks in the areas are
quartz gabbro (later diabase) dykes.

Table of Formations

— Series Description
Post-Pleistocene. ........ Lacustrine clays and sands
Quaternary..........
Pleistocene............... Morainal material

Great unconformity

Probably pre-Huronian...! Quartz gabbro dykes

Basalt and lamprophyre dykes

Quartz porphyry

Feldspar porphyry

Porphyritic granite
Pre-Huronian intrusives | Granite and granite-gneiss

Hornblende syenite

Peridotite and dunite

Older gabbro (quartz diorite)

Precambrian.........
Inirusive contacts

Timiskaming series...... Chiefly conglomerate, with some slate, arkose,
and quartzite’

Chiefly tuffaceous sediments

Keewatin series.......... Chiefly altered andesite, with some altered
rhyolite, dacite or trachyte, basalt, and
minor amounts of tuffs and breccias

EKEEWATIN GREENSTONES

Most of the Keewatin rocks of Palmarolle and Taschereau areas are
much folded lavas, most of which show evidence of an originally andesitic
composition. The individual flows vary in thickness from about 3 to
300 feet. Pillow structure is common, individual pillows being up to 7 feet
long. A band of porphyritic andesite about 300 feet wide and containing
phenocrysts of saussuritized feldspar can be traced for about 14 miles in
Destor and Aiguebelle Townships, and lies about 2 miles south of Lois
Lake. Altered rocks which appear to have been rhyolites, trachytes or
dacites, and basalts are much less common than the altered andesites. In
some cases it has not yet been possible to determine whether some outcrops
of quartz porphyry and rhyolite are flows or small intrusives, and the same
applies to certain more basic rocks which may be either flows or sills.
Volcanic breccias containing angular fragments of andesitic composition
are common in Launay Township. Banded iron formation is not common,
but a few, narrow bands of chert and jasper interbedded in andesite ocour
on the south shore of Lake Abitibi near the interprovincial boundary.
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UPPER KEEWATIN TUFFACEOUS IFORMATION

Bands of altered, fine-grained, thinly bedded tuffs occur at several
places in the areas. The strike of the beds is generally northwest-
southeast, with steep or vertical dips. They conform to the strike of the
lavas as well as the latter can be determined in the vicinity of the tuffs,
and there is no evidence of an unconformity between the lavas and the
tuffaceous formation, therefore the latter is considered to be the upper
member of the Keewatin series, most of which has been removed by
erosion and which is now represented only by these synclinal infolds.

The chief occurrence, known as the Privat band, extends from the
Desmeloizes map-area through the village of Makamik, continuing diagon-
ally across the townships of Royal-Roussillon, Poulariés, Privat, and
Manneville, a distance of some 25 miles in Taschereau area. The band has
an average width of one-half mile, is very finely bedded, and consists
chiefly of fine fragments of chlorite, epidote, and plagioclase. The rocks are
often replaced by ferruginous dolomite and show various stages of schistosity.

Altered tuffs having the same general composition as those of the
Privat band outerop in places in Lianguedoc and Guyenne Townships, but
are not sufficiently well exposed to be traced definitely. In the western
part of Lianguedoc Township these beds strike in a southeasterly direction
roughly paralle] to the Privat band, but some outcrops were found in the
eastern part of the township striking northeasterly. The few outerops of
tuffs in Guyenne Township strike southeasterly. This information suggests
the presence of a major drag-fold.

Two small bodies of altered tuffs occur along the northern boundary
of Palmarolle area. Of these the western one, which occurs in La Reine
Township, is metamorphosed and deformed by the La Reine granite, and
was mapped as hybrid rock.

A poorly exposed band of altered sediments lies between the mouth of
Duparquet River and the Beattie mine. These rocks are exposed in places
along the north shore of Lake Duparquet, but exceedingly few outcrops
are found north of the shore, the land being very flat and heavily covered
with overburden. This unit consists of schistose and carbonatized tuffs and
altered rocks resembling phyllites, and includes an exposure of deformed
conglomerate just at the mouth of Duparquet River. This conglomerate
is at the position where a synclinal axis is thought to occur, so that it may
represent an infolded remnant of the Timiskaming series. On the other
hand, the conglomerate may be a member of the main body of sediments,
but in any case its presence is not considered sufficient reason for classifying
the whole body of sediments as Timiskaming, and because of their litho-
logical similarity they are correlated with the Keewatin tuffaceous sediments.
The relationship of these rocks to the nearby band of Timiskaming sedi-
ments is obscured by the intervention of the porphyry intrusion with its
altering effect on the surrounding rocks, and by the limited number of
outerops. The width of the band of supposedly Keewatin sediments becomes
narrow at the mouth of Duparquet River. The nearest outcrops across the
lake are altered lava, but no outcrops are found immediately opposite the
sediments. The available information suggests that the strata lie in the
nose of a southeastward pitching syncline, but, on the other hand, it is
possible that faulting has occurred along the course of Duparquet River.
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In the single crosscut existing in 1932 at the Beattie mine the north
wall of the ore-body consists of highly altered, banded rock believed to
be part of the tuffaceous formation. These rocks are not found at the
surface at this point because of overburden. A few outerops of highly
altered sediments occur south of the porphyry, and in some cases are so
altered that it is not known whether they are Keewatin or Timiskaming.

TIMISKAMING SERIES

A band consisting chiefly of conglomerate extends along the southern
boundary of Palmarolle area from the vicinity of the Beattie mine eastward.
Near the Makamik highway it branches and continues a short distance into
Taschereau area. The band is 4 to 1 mile wide, only part of this width
being in the areas under discussion. A band of slate 15 to 100 feet wide
occurs south of the Duparquet mine, forming a natural boundary between
the sediments much replaced by porphyry and the relatively unaltered
sediments lying to the south. The latter consist chiefly of coarse con-
glomerate, but also contain some arkose grading in places into quartzite.

“OLDER GABBRO”

Small, irregular bodies of quartz diorite, generally known in the district
as “ Older Gabbro,” occur, particularly near Duparquet Lake and in Hébé-
court Township. There are probably more of these small bodies than are
shown on the map, because the rocks are poorly exposed in Hébécourt and
Roquemaure Townships, and the boundaries are probably more irregular
than the limited exposures allow to be mapped. These intrusives are part
of a swarm of Older Gabbro bodies extending northward from the Nipissing
Central Railway to Hébécourt and Duparquet Townships, dying out to
the north and to the east. In other areas these rocks have been found to
be the oldest of the pre-Huronian intrusives.

BASIC INTRUSIVES

A body of serpentinized dunite occurs at the southern edge of Taschereau
area about 14 miles east of the north-south centre-line of Destor Township.
This consists almost entirely of serpentine, which is apparently secondary
after olivine. Buffam states that the rock is “strongly magnetic, and
when tested from chromium gave a negative result.” A small body of
peridotite consisting essentially of hornblende is found in Lots 37 to 40,
Range II, Poulariés Township, and a somewhat similar occurrence is in
Lot 29, Range I, Roquemaure Township.

No definite information regarding the ages of the basic rocks having
been found in the map-area, Buffam correlated them tentatively with
similar rocks in Ontario which are younger than the Older Gabbro and
which are generally supposed to be older than the granites.

GRANITIC AND SYENITIC INTRUSIVES

About one-third of the total area of both map-areas is underlain
by syenite and granites of several types. The oldest of these is hornblende
syenite, which is followed by the older granites. A fresher-appearing,
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porphyritic granite is considered to be the youngest major intrusive in
the areas. Because these rocks occur together in complex assemblages
they will be described according to their geographical distribution instead
of in chronological order.

The La Reine batholith is a relatively small, poorly exposed body of
granite-gneiss occurring in the northwestern corner of Palmarolle area
north of Lake Abitibi. The rock has a pronounced gneissic structure and
consists of quartz, orthoclase, microcline, plagioclase, and biotite, the
feldspars being much altered. Similar rocks are exposed at the northwest
end of Nepawa Island, at the narrows between this island and the
mainland, and on La Sarre River in the northwest corner of Palmarolle
Township.

A small quantity of hornblende granite occurs in a narrow zone at the
west side of Nepawa Island.

The Palmarolle composite batholith forms the largest area of
intrusives, but is in general poorly exposed. It stretches from Lake
Abitibi across the Makamik highway and extends for about 4 miles into
Taschereau area. Because the contacts are mantled by overburden it
has not been possible to determine whether all of the members of this
complex are separate intrusions cutting one another or whether some
of them are gradational phases of the same magma. Hornblende syenite
occurring in the northern part of Palmarolle area, chiefly in La Sarre and
Royal-Roussillon Townships, is considered to be the oldest member of
the complex, since it is cut by stringers of granite. It is an even-grained
rock having a grain size of 2 to 3 mm., consisting chiefly of albite and
oligoclase-andesine with a relatively large amount of hornblende.

A grey granite (grain size, 2 to 4 mm.) is poorly exposed across much
of Palmarolle and Poulariés Townships, and is probably the largest
cemponent of the Palmarolle batholith. The rock consists of quartsz,
orthoclase, albite-oligoclase, hornblende, and biotite. The southeastern
part of the batholith, near the Makamik highway, contains much pinkish,
porphyritic granite, stringers of which cut the grey granite.. At the
southern edge of the batholith are bodies of dioritic or granodioritic
rocks and peridotite, in which the percentage of hornblende is greatly
increased, as well as dykes of quartz porphyry and feldspar porphyry.
To the south the batholith grades into the greenstones through a broad,
transitional zone of schistose hybrid rocks.

The Robertson Lake batholith occupies a large area surrounding
the town of Taschereau. It consists chiefly of porphyritic granite with
phenocrysts of glassy quartz up to one inch in diameter, pinkish orthoclase,
microcline, albite-oligoclase, biotite, and hornblende, the latter increasing
toward the margin of the batholith. This granite is probably to be
correlated with the porphyritic granite of the Palmarolle batholith, and
is believed to be the youngest of the major granitic intrusives. The
Robertson Lake batholith is bordered by a broad, transitional zone of
highly altered volcanics intruded by granite, syenite, gabbro, amphibolite,
and quartz veins. »
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FELDSPAR PORPHYRY

The principal body of feldspar porphyry occurs near the centre of
the southern boundary of Palmarolle map-area, extending for nearly 3
miles between the Beattie mine and the Duparquet mine. The rock
has a purplish red colour and varies in grain from aphanitic through
various phases to augen porphyry and lath porphyry with feldspar
phenocrysts up to 1 inch in length having parallel orientation. In places
these phases seem to grade into one another, whereas in others the lath
porphyry appears to cut the finer-grained phases. The constituents are
altered orthoclase and plagioclase. According to Buffam’s determination,
the phenocrysts are anorthoclase. The rock is both altered to sericite
and kaolin, and silicified by the mineralizing solutions that formed the
Beattie ore-body.
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