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Diagram A—Generalized Distribution of Major Lithologic Units and Structures.
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Diagram B—Generalized Distribution of Metamorphic Zones.
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INTRODUCTION

The geological map of Ontario was compiled from many sources
including published and unpublished maps and reports of the
Ontario Department of Mines and Northern Affairs and the Geologi-
cal Survey of Canada; published reports of the Manitoba Mines
Branch, the Minnesota Geological Survey, and the Quebec Depart-
ment of Mines in border areas; unpublished data on file with the
Ontario Department of Mines and Northern Affairs; unpublished
theses; and papers published in professional journals. Aeromagnetic
maps, topographic maps, and aerial photographs were freely used
in the interpretation of unmapped or drift-covered areas.

Inevitably any compilation map is a compromise influenced by
scale, data sources of varying detail and reliability, and conceptual
bias. As a result many subjective decisions must be made in order
to produce a uniform map. For example, in order to show many
small units that are important for economic, structural, or strati-
graphic reasons, these units have been exaggerated in size, whereas
other units of similar size, but of less significance, have been omitted.
The following notes delineate general areas where compromise was

necessary and also amplify the legend,

PRECAMBRIAN TIME SCALE

The Precambrian succession of Ontario contains two regional uncon-
formities that can be used as a basis for sub-division of the succession
into three eras: Early, Middle, and Late Precambrian. Rocks of Early
Precambrian age were formally classified as Archean, whereas rocks
of Middle to Late Precambrian age were formally classified as
Proterozoic. Available geochronologic data on igneous and metamor-
phic rocks related to regional folding, plutonic, and metamorphic
events suggest tentative time boundaries between Early, Middle,
and Late Precambrian at 2500 million years and 1500 million years,
but revisions of these boundaries can be anticipated as new data
become available in the Future.

SUPERIOR AND SOUTHERN PROVINCE
Early Precambrian

Early Precambrian metavolcanics have been subdivided into two
groups—malfic, and felsic to intermediate—on the basis of composi-
tion. Where composition was uncertain or where units in adjacent
map-areas disagreed, mode of eruption was used as a secondary
means of classification. Thus, sequences composed predominantly
of flows are shown as mafic metavolcanics, whereas sequences
composed predominantly of tuffs and breccias of pyroclastic origin
were placed in the felsic to intermediate group. Minor trachytic
metavolcanics, although not designated on the legend, have been
included with the felsic to intermediate metavolcanics.

In some parts of Ontario, Early Precambrian metasediments form
two or more distinct age groups but subdivision is only possible
in restricted areas and cannot be extended to other parts of the
province. Consequently all Early Precambrian, non-migmatitic,
metasediments have been placed in one unit.

Migmatitic metasediments underlie large areas of the Superior
Province, but in general they have received only cursory examination.
On many maps migmatites have been shown as granite gneiss,
biotite gneiss, or grey gneiss, and have not been distinguished from
gneissic granitic rocks of intrusive origin. Consequently migmatitic
units on the compilation map are highly generalized, having been

extrapolated from areas of reconnaissance mapping on the basis .

of aeromagnetic data. However, this generalization does give a
representative picture of metasediment distribution within the
Superior Province,

As shown on Diagram B, granulite facies metamorphism occurred
locally in many of the areas underlain by migmatitic metasediments.
However, only the Kapuskasing granulite complex is sufficiently
large and distinctive to be illustrated and a separate code and pattern
have been used for this purpose, Sedimentary, volcanic, and intrusive
rocks are known to be present in the complex, but details of rock
type and metamorphic distribution are presently unknown. The
southern part of the complex has been defined almost completely
from aeromagnetic data and the boundaries shown on the map
are subjective, This part of the complex is closely associated with
migmatitic metasediments that appear to be of lower metamorphic
grade, but may also be part of the Kapuskasing structural zone.

The large granitic batholiths that underlie most of the Superior
Province are complex and are composed of many individual plutons
of variable size and composition. In areas of detailed mapping,
rocks in this large group can be subdivided on the basis of composi-
tion, intrusive relationships, and tectonic style. No subdivisions
have been made in this compilation because of lack of detailed
information in most areas and because of conflicting terminology
in others.

Middle Precambrian

The Middle Precambrian Huronian sequence was originally sub-
divided into lower and upper parts based upon an unconformity
at the base of the Cobalt Group. Recent work has shown that the
Lower Huronian can be subdivided into the Elliot Lake, Hough
Lake, and Quirke Lake Groups, but because these subdivisions
have not yet been extended to all Huronian rocks, the original
two-fold subdivision is used in this compilation. Volcanic rocks
are present locally near the base of the Lower Huronian, but these
rocks have not been shown separately on the map because of
insufficient data,

Late Precambrian

Keweenawan rocks are restricted to the Lake Superior region where
volcanic rocks of the Osler Group overlie sedimentary rocks of
the Sibley Group. Volcanic rocks are restricted to Black Bay Peninsula
and the offshore islands to the east, along the north shore of the
lake, and to the islands and shoreline in eastern Lake Superion
Sedimentary rocks of the Sibley Group have not been found east
of Schreiber.

GRENVILLE PROVINCE
Middle to Late Precambrian

Little geological mapping has been done in the Grenville Province
between latitude 46°00°'N and a line joining Lake Simcoe and
Pembroke on the Ottawa River. The geology shown in this region
was compiled from aeromagnetic and airphoto interpretation supple-
mented by geological reconnaissance data.

The Grenville Province contains two major depositional units:
(1) a Middle Precambrian, dominantly clastic metasedimentary ac-
cumulation which extends from the northwest boundary of the
Grenville Province to a major structural zone, marked by northeast
to east-northeast trending faults, extending from the Paleozoic cover
in southwestern Dalton Township, through northern Havelock, and
through Clyde, Lyell, Sherwood, and North Algoma townships to
the Ottawa River near Pembroke; and (2) south of this structural
zone, a Lale Precambrian metavolcanic-metasedimentary accumula-
tion containing abundant marble, All the clastic metasediments have
been included in a single map-unit because details of the Middle
Precambrian clastic metasediment distribution are unknown.

The Middle Precambrian metasediments unconformably overlie
Early Precambrian rocks exposed within the Grenville Province
between Lake Timiskaming and the south end of Lake Timagami.
A probable Late Precambrian metavolcanic-metasedimentary se-
quence, extending northeast from Georgian Bay to Pringle Township,
occurs within the main region of the Middle Precambrian metasedi-
ments but contacts between the Middle and Late Precambrian
metasediments have not been defined. These Late Precambrian
metasediments typically contain thin, intercalated marble units, a
rock type which is rare in the Middle Precambrian metasediments.
Mafic Aows dominate the Late Precambrian metavoleanic sequences,
but in the upper parts of these sequences felsic pyroclastic and
Aow material is common.
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Metavolcanics, metasediments, and most of the intrusive rocks
within the Grenville Province underwent high rank regional meta-
morphism during Late Pfecambrian time. This regional metamorphism
varied in intensity, as shown on Diagram B, and one area of low
rank metamorphism is present within the Late Precambrian rocks
of southeastern Ontario. Commonly, the clastic metasediments in high
rank metamorphic areas of the Grenville Province are migmatitic
due to partial melting.

Early mafic and ultramafic intrusions were emplaced before the
culmination of the Late Precambrian metamorphism and they are
largely recrystallized, except for those within the low rank metamor-
phic area. These intrusions vary greatly in age and composition
but most are either gabbroic or dioritic, with dioritic intrusions
predominating within and near metavolcanic sequences, Ultramafic
rocks are present mainly as minor phases of the gabbroic and dioritic
intrusions and rarely form separate bodies. Anorthosite intrusions
occur in six major zones as shown on Diagram A.

MIDDLE TO LATE PRECAMBRIAN
(All Geological Provinces)
Late Felsic Igneous Rocks

Within the Superior Province many late granitic stocks can be
recognized on aeromagnetic maps by their circular to oval shape
and high magnetic intensity. The precise age of these intrusions
is unknown; many of these intrusions may be only late phases
of Early Precambrian granitic intrusions, but several of the better
defined stocks have been classified as Middle to Late Precambrian
because they have been forcibly intruded into the large Early Precam-
brian batholiths. In some areas, where petrologic information is
not available, there is also difficulty in distinguishing rocks of this
unit from the late alkalic rocks.

Within the Grenville Province, Middle to Late Precambrian felsic
stocks and batholiths vary greatly in composition and age, and,
except for a few post-tectonic stocks within the Late Precambrian
succession in southeastern Ontario, all are regionally metamor-
phosed. Many of the felsic intrusions within the Middle Precambrian
country rocks are also Middle Precambrian in age, but some stocks,
and a few batholiths, are of Late Precambrian age, particularly
northeast of Lake Nipissing and near the northern margin of the
Late Precambrian rocks in southeastern Ontario. A few Late Precam-
brian quartz mangeritic batholiths and stocks, which are silicic
members of the anorthositic suite, are present in some of the zones
of anorthosite intrusion, as shown on Diagram A. Most of the
Middle to Late Precambrian felsic intrusions are quartz monzonitic
but granodioritic to trondhjemitic intrusions predominate in me-
tavolcanic areas. In the most southerly part of the Grenville Province
near the 5t. Lawrence River, Late Precambrian monzoniticand syenitic
stocks, containing early mafic phases, are abundant.

Late Mafic Igneous Rocks

All mafic intrusions which postdate the Early Precambrian granitic
batholiths have been included in this group; thus they range in
age from late Early Precambrian to Late Precambrian. Five distinct
types can be recognized: (1) Middle Precambrian sheets intruded
into the Huronian sedimentary sequence, (2) Late Precambrian sheets
intruded into the Animikie and Keweenawan rocks of the Thunder
Bay-Lake Nipigon and Sutton Lake areas, (3) Late Precambrian stocks
which postdate the high rank regional metamorphismin the Grenville
Province, (4) stocks, sheets and funnel-shaped intrusions of various
ages, and (5) dike swarms of various ages.

All these intrusions have been included in one group because
the precise age of many of them is unknown; the distribution
of Middle and Late Precambrian sheets is shown on Diagram A.
Some of the stocks and many of the dikes have been defined from
aeromagnetic data. However, some dike swarms do not have distinc-
tive magnetic expressions and in unmapped areas some of these
dikes may have been overlooked. In areas where dikes are abundant
those shown on the map are generalized.

Carbonatite-Alkalic Complexes

Alkalic stocks and dikes that vary greatly in composition and range
in age from Middle Precambrian to Cambrian have intruded
rocks of the Superior, Southern, and Grenville Provinces. All of
these intrusions, except those in southeastern Ontario and in Big-
wood Township southwest of Lake Mipissing, are postorogenic;
intrusions in southeastern Ontario and Bigwood Township are
predominantly synorogenic nepheline and associated syenites. Many
of the alkalic intrusions are poorly exposed and several have been
defined solely from aeromagnetic data.

PALEOZOIC

Paleozoic formations are defined by lithology, and formational
boundaries do not everywhere coincide with the series boundaries
that form the map-units. Some contacts on the map have thus
been placed within formations in order to closely approximate series
boundaries. Many of the formations shown as Cambrian are unfos-
siliferous sandstones and their time-stratigraphic designation is
tentative.

FAULTS

Many major faults have been defined solely from aeromagnetic
and topographic data. Some faults contain diabase dikes but, because
fault and dike symbols could not be superimposed, such faults
are shown as either dike or fault; the symbol used depending upon
the size and continuity of the diabase,

High rank metamorphic zneisses of the Grenville Province are
separated from lower rank metamorphic rocks of the Southern and
Superior Provinces by northeasterly trending fault zones. These
fault zones are shown on the map by a generalized fault symbol.
The northeast trending fault zones are displaced by other faults
but only the more major of these are shown. Rocks of bath the
Southern and Superior Provinces are commonly mylonitized near
the Grenville Province boundary.

SYMBOLS

e | Geological boundary.

—»——w— Granwille Front.

e W

Raitway.

International and Inferprovincial
baundary.

Digleict and County boundary,

Township boundary, base or meridian
line; surveyed.

Township boundary,; unsurveyed.
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Geological Branch, 1978, Original compilation by
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. Geology compiled from published and unpublished
maps and reports of the Onlario Division of Mines,
Goological Swivey of Canada, unpublizhed data an
fite with the Owlario Division of Mines, inferprefation
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Revised cartagraphy by P. A. Wisbey and C. R, Syrolf,
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Original cartography by D, W. Robeson, 1970,
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