
EDS011 

EXPLANATORY NOTES 

INTRODUCTION 
A substantial part of the history of the formation of the North American craton is recorded in 

the rocks that underlie the province of Ontario.  The bedrock of the province consists of a 

Precambrian shield, with rocks ranging in age from about 3.2 Ga to less than 1 Ga, overlain by 

sedimentary basins formed during the Paleozoic and Mesozoic eras.  The geology of this province  

is summarized in Special Volume 4 (Ontario Geological Survey 1991a) and in the explanatory 
notes  

sheet of the Bedrock Geology of Ontario map (Ontario Geological Survey 1991b); the reader is  

encouraged to review those notes and examine the geological and geophysical patterns in the 

set of maps that accompany Special Volume 4.  These explanatory notes describe the design of 

the Tectonic Assemblages of Ontario map and Charts A to D (Ontario Geological Survey, 1992), 

and highlight some of the tectonic features in Ontario. 

Over the past 20 years, our knowledge of the geology of Ontario has increased markedly 

through an analysis of features and patterns on geological and geophysical maps, from the 

results of-U-Pb age determinations and, in the case of Paleozoic and Mesozoic strata, from 

higher resolution biostratigraphic analysis.  This has permitted us to produce regional-scale 

stratigraphic correlations and identify the presence, in many places, of unconformities and 

faults.  For example, we have begun to identify separate domains in Archean greenstone belts 

by their dominant lithostratigraphic units and by their volcanic geochemical affinities; we 

interpret these domains to represent different environments of volcanism and sedimentation.  

These environments include komatiitic-tholeiitic mafic plains, mixed mafic-felsic volcanic 

edifices (dominantly calc-alkalic), and fore-arc accretionary prisms (Thurston and Chivers 1990; 

Percival and Williams 1989).  The distribution in ages of volcanism across Archean subprovinces 

(e.g., across the Uchi Subprovince) appears to be similar to that along Mesozoic and Cenozoic 

continental margins where crustal growth occurred by processes typical of convergent plate 

boundaries, notably by accretion of entire island arcs and oceanic volcanic fragments. 

For tectonic maps of Phanerozoic orogens, plate tectonics has provided a framework for map 

design and interpretation.  The consideration of the Archean in terms of modern tectonic 

settings has recently found broad favour, but the degree of understanding of the tectonic 



settings for rocks of Mesoarchean to Cretaceous age varies widely in Ontario.  The Tectonic 

Assemblages of Ontario map attempts to accommodate the diverse levels of confidence about 

our knowledge of different tectonic domains (tectonic provinces, orogens or basins) in Ontario, 

within a legend that is reasonably concise and based on: 1) a subdivision of rock units by age; 

and, 2) a grouping of volcanic and sedimentary rocks into rock associations, which are inferred 

to correspond to certain types of depositional or tectonic settings, and which are separated from 

adjacent rock associations by faults or unconformities.  These 2 features can presently be 

portrayed with different levels of confidence across all tectonic domains in Ontario.  Since the 

Archean Superior Province is by far the largest tectonic domain in Ontario, the limits to our 

understanding of this domain govern how we portray these tectonic elements for the rest of 

Ontario.  We therefore chose to accommodate the 2 basic features (age and rock association) 

by adapting the approach of Tipper et al. (1981) who produced the first tectonic assemblage map 

of the Canadian Cordillera.  By subdividing Precambrian volcanic and sedimentary rocks into 

tectonic assemblages, we can flexibly portray units of fundamental tectonic significance and 

better analyze the rock associations in terms of tectonic settings.  The explicit assignment of 

such settings to most assemblages must await a more comprehensive data set.  A slightly 

different approach is taken for rocks preserved in the overlying sedimentary basins of Paleozoic 

or Mesozoic age where sequence stratigraphic concepts (e.g., Mitchum et al. 1977) are used to 

portray the relationships between sedimentation and tectonism (Johnson et al. 1992). 

The aim of the Tectonic Assemblages of Ontario map is, therefore, to interpret the bedrock 

geology of the province in order to show the spatial and temporal distribution of magmatism 

and sedimentation.  This is accomplished by: 1) grouping volcanic and sedimentary rock units 

into basic tectonostratigraphic subdivisions, i.e., tectonic assemblages in Precambrian tectonic 

provinces of the Canadian Shield, and depositional sequences in the overlying Paleozoic and 

Mesozoic sedimentary basins; and, 2) interpreting the ranges of emplacement ages of all major 

intrusions and grouping some plutons into suites (see “Terminology”).  The map also shows major 

folds, faults, stratigraphic younging directions, interpreted volcanic centres, and sample sites 

for U/Pb age determinations in order to provide some of the information that supports the 

delineation of the tectonostratigraphic units. 

Charts A through D are intended to complement the Tectonic Assemblages of Ontario map 

by providing a complete list and brief descriptions of the Precambrian tectonic assemblages and 

plutonic suites, showing the results of age determinations (mostly U-Pb zircon) of the principal 

rock units and graphically depicting the temporal and spatial relationships of Precambrian 



volcanism, sedimentation and plutonism, and Paleozic and Mesozoic sedimentation and 

plutonism, and local plutonism. 

The tectonic assemblages map and time-space charts build on the basic framework of the 

Bedrock Geology of Ontario map and may in turn form a base for a future metallogenic map. 

The map and charts provide an interpretive base that should encourage more detailed 

tectonostratigraphic investigations and analyses of both the sequence of tectonic events and the 

nature of tectonic settings represented by the Precambrian assemblages and Phanerozoic 

depositional sequences.  In future, the distribution of different types of mineral deposits may 

be more closely correlated to the tectonic settings of the assemblages; this could, for example, 

assist area selection for mineral exploration of volcanic-associated, massive base metal sulphide 

deposits, which appear to occur in a limited number of tectonic settings (Fyon et al. 1992). 

Terminology 
Geological province and subprovince boundaries are shown on Figure 1.  The basic lithotectonic 

subdivisions of the Superior Province correspond to the terminology of Card and Ciesielski 

(1986), with minor modifications, and provide a widely known reference frame for discussion. (It 

is anticipated that these subdivisions will be superseded in the future by the identification of 

tectonostratigraphic terranes, e.g., Thurston et al. 1991.)  The principal components of this 

map—tectonic assemblages, plutonic suites and sedimentary depositional sequences—are 

defined as follows. 

Tectonic Assemblage 
A tectonic assemblage consists of volcanic and/or sedimentary rock units and is bounded by 

faults, unconformities or intrusions.  There is typically a dominant rock type.  The rock units 

of an assemblage are inferred to have been deposited during a discrete interval of time in a 

common depositional setting, and commonly share similar structural, metamorphic, geochemical 

and geophysical characteristics.  The rock units may display features of primary stratification 

but may not necessarily conform to the Law of Superposition in places where there has been 

tectonic interleaving of strata within the assemblage. 

An assemblage may include one or more groups or formations, where they are defined, and 

one or more assemblages may form a larger fault-bounded package of strata, i.e., a 

tectonostratigraphic terrane (although in most parts of Ontario, such terranes have not yet been 

formally defined). 



Suite 
A plutonic suite is a set of plutons of common age, range of composition and origin; the plutons 

are spatially associated and inferred to occur in a common tectonic setting. 

A few plutonic suites have been proposed and are shown on the map; a broader application 

of petrogenetic analyses will in future permit identification of more suites and more plutonic 

members of individual suites. 

Depositional Sequence 
Mitchum et al. (1977) defined a depositional sequence as “a stratigraphic unit composed of a 

relatively conformable succession of genetically related strata and bounded at its top and 

bottom by unconformities or their correlative conformities”.  However, Johnson et al. (1992) 

found practical considerations necessitated broadening this definition for Paleozoic and Mesozoic 

rocks in Ontario so that, as represented on the Tectonic Assemblages of Ontario map and Chart 

D, a depositional sequence is defined as “a stratigraphic interval of genetically related 

sedimentary rocks that are commonly bounded by unconformities”. 

SUBDIVISION OF GEOLOGIC TIME 
The geologic time scale for this map is composed of geochronologic time divisions for the 

Paleozoic and Mesozoic eras, based on chronostratigraphic units, and geochronometric time 

divisions for the Proterozoic and Archean eons, based on isotopic age determinations.  It is 

intended to delimit the major magmatic, sedimentary and orogenic events that shaped the 

geology of the province.  The principal time divisions, used for convenient reference in Ontario, 

correspond to the time scale of the Decade of North American Geology (DNAG) program (Palmer 

1983), except in the Archean for which a more suitable three-fold informal subdivision into eras 

(Okulitch 1988) has been adopted.  A consistent set of prefixes are used to label eras of the 

Archean and Proterozoic, e.g., Paleo-, Meso- and Neoproterozoic; this is the same terminology 

proposed by the Subcommission on Precambrian Stratigraphy for the International Union of 

Geological Sciences (IUGS; Cowie and Bassett 1989), but some era divisions of the time scale 

adopted here differ from those recently proposed by the IUGS subcommission.  

The time scale is further subdivided informally into unnamed intervals.  For example, the 

Neoarchean era is divided into 6 intervals, each of which delimits to some extent the general 

episodes of magmatism and sedimentation in many areas of Ontario. On the tectonic 

assemblages map, volcanic, sedimentary and plutonic rocks (and gneissic rocks in the Grenville 

Province) are each assigned a distinct colour for every time interval in which they occur.  The 



time intervals chosen for the tectonic assemblages map reveal patterns of events across the 

province. For example, magmatism in many parts of the Superior Province appears to have been 

episodic as reflected by the clustering of ages of volcanism in some of the greenstone belts.  The 

tectonic assemblages map also reveals an asymmetric spatial distribution of different volcanic 

episodes across the breadth of several subprovinces.  The Archean colour (time) intervals used 

for this map represent a compromise, since this episodic nature is not apparent everywhere; for 

example, the numerous assemblages of the Abitibi greenstone belt appear to represent a 

continuum of volcanism and sedimentation over a period of 50 million years. 

FEATURES PORTRAYED ON THE MAP 

Tectonic Assemblages 
Tectonic assemblages are distinguished by age and name.  The name of an assemblage is 

typically chosen from a local geographic feature or township to correspond with either a type 

locality, the first described locality of the assemblage or the site of a critical age determination. 

It is represented by a one- or two-letter abbreviation on the map sheets and the time-space 

charts.  Such name abbreviations are unique only within an age range.   Areas of volcanic or 

sedimentary rocks, not yet designated as named assemblages, are identified only by age range.  

For example, in the eastern Uchi Subprovince, some volcanic domains remain unnamed owing 

to the possibility that they may in future be shown to correlate with assemblages in other 

greenstone belts close-by.  In many areas, especially in the Archean Abitibi Subprovince and in 

Proterozoic domains, assemblages may correspond to previously delineated lithostratigraphic 

units such as groups or formations; the name of an assemblage and one of its lithostratigraphic 

units may be the same. 

Many assemblages have boundaries that are only inferred to be faults or unconformities, and 

these remain to be tested.  The positions of the faulted boundaries are based on interpretation 

of stratigraphic and structural relationships.  There are comparatively few documented 

unconformities; the best known of these occur at the bases of late tectonic sedimentary basins 

on older, deformed volcanic assemblages (e.g., the Timiskaming assemblage in the Abitibi 

greenstone belt). 

The variation in size of the assemblages in different parts of the Superior Province is 

governed, in part, by the present level of confidence in the subdivision of different greenstone 

belts.  In much of northwestern Ontario, greenstone belts were subdivided into a modest number 

of assemblages.  For example, the major part of the western Wabigoon Subprovince is dominated 



by the Wabigoon assemblage, which is mainly composed of mafic to felsic volcanic units of 

similar age and of either arc or oceanic island affinity; this assemblage may, in future, be 

further subdivided when its constituent tectonic settings are better defined.  Likewise, the Uchi 

Subprovince is subdivided into only a modest number of assemblages whereas, in the Abitibi 

greenstone belt, a more extensive geological and geochronological data base has permitted 

subdivision into numerous assemblages. 

Precambrian assemblages on the map have not been explicitly correlated with tectonic 

settings comparable to modern analogues, although the rock association in an assemblage may 

imply a narrow choice of possible original settings.  Future refinements of assemblage 

characterization, using additional age determinations, lithogeochemical and depositional facies 

analyses, will facilitate more exhaustive testing of these newly defined assemblages and their 

modern tectonic analogues.  Discussion of the possible types of Precambrian tectonic 

assemblages, boundaries and deformation styles is given in Williams et al. (1992). 

PLUTONIC SUITES 
Plutonic suites are typically named after one of the constituent intrusions of the suite, or after 

a geographic feature (e.g., Winnipeg River suite).  The remainder of the plutons and granitoid 

batholiths on the map are labelled only with a set of abbreviations denoting an interpreted age 

range and rock composition (and in some cases, petrogenesis).  The petrogenetic origin of some 

plutons has been interpreted in selected areas, notably in the Winnipeg River Subprovince, and 

is denoted by an abbreviation representing the source of magma (e.g., m for mantle derived and 

cf for intermediate to felsic igneous source).  The plutonic domains are coloured to emphasize 

the interpreted age of the dominant plutonic phase or the most likely age of the main mass of 

the batholith.  In many Archean plutonic domains, where little information is available, their age 

ranges are inferred from regional field relationships.  Names of most of the intrusive bodies that 

have been dated appear on the time-space charts; some of these bodies are also described in 

Special Volume 4. 

Age Ranges for Tectonic Assemblages and Plutonic Domains 
The age range assigned to an assemblage, intrusive body or gneissic domain is based mainly on 

U-Pb age determinations.  Although most U-Pb age determinations are precise (<10 million 

years error), there is commonly some uncertainty as to the extent of the dated rock unit and 

whether or not the age determination(s) are representative of an entire assemblage.  In these 

cases, an assemblage is assigned a broader age range consistent with interpreted regional age 



relationships.  A similar uncertainty applies to plutonic domains.  Furthermore, some tectonic 

assemblages and plutons developed over more than one time interval over an uncertain period 

of time.  We have accommodated these conditions by labelling many of the tectonic assemblages 

and plutons with a range of age (e.g., 3-5) and portraying them with the colour of one of the 

time intervals within that range, shown on the map in parentheses, as for example, 3-5 (5).  

Such an age range is based on an interpretation from U-Pb age determinations within the 

domain or from other regional geological relationship; the time interval in parentheses 

represents either the dominant age range, especially within multiphase batholiths, or the most 

likely age range.  The breadth of the range of age assigned to an assemblage or plutonic domain 

reflects the degree of uncertainty in the interpretation. 

Depositional Sequences 
Johnson et al. (1992) subdivided the Paleozoic and Mesozoic succession of Ontario into 10 

depositional sequences, which are colour-coded and number 1 through 10 on Chart D, and P1 

through P10 on Tectonic Assemblages of Ontario maps 2575 to 2578.  Not all of the boundaries 

of these sequences are marked by unequivocal unconformities (e.g., boundaries between 

sequences 2 and 3, and between 4 and 5, and 5 and 6, in northern Ontario), but they do reflect 

significant changes in sedimentation (i.e., sediment type or depositional pattern) that are 

interpreted to be tectonically induced.  Fewer unconformable sequence boundaries were 

identified in the basin successions in northern Ontario (Hudson Bay and Moose River basins).  

This reflects either the limited and uncertain nature of the data from these basins, or it may 

indicate that sedimentation in these basins responded more subtly to tectonic forces (discussed 

in Williams et al. 1992). 

The time-space chart that makes up the front of Chart D illustrates the spatial and 

temporal distribution of the 10 sequences in the basins and on the arches shown in Figure 1, 

on the back of Chart D.  The coloured portions of this chart represent intervals of deposition, 

with the various colours indicating dominant sediment types (i.e., craton- and orogen-derived 

clastic rocks, carbonates and evaporites).  Uncoloured portions of the chart indicate intervals 

of nondeposition and dashed lines indicate postdepositional erosion. 

The series of 10 sequence distribution maps presented on the back of Chart D (Figures 2 to 

11) illustrates the present and the interpreted original extent of sedimentation for each 

sequence.  Also shown  are thicknesses of sedimentary sequences, by means of isopaches, and 

the lateral distribution of dominant types of sediment within each sequence. 



Geochronology 
The ages of Precambrian assemblages are based on U-Pb isotopic analyses of samples from 

selected sites across Ontario.  The geochronological sample sites are numbered on the tectonic 

assemblages map consecutively from the northwestern to the southeastern parts of Ontario, and 

correspond by number to the determined ages and their published and unpublished references, 

which are listed in the marginal notes for each map sheet and on the time-space charts.  Not 

all of the U-Pb age determinations available for Ontario are shown on the map; only critical 

magmatic ages and some ages of detrital zircon grains are given.  Additional age determinations 

are included on the time-space charts.  The complete list for all of the map sheets and charts 

is presented on the reverse of both Charts A and C.  The significance of many of the individual 

age determinations is discussed in Special Volume 4. 

Centres of Volcanism 
Volcanic centres are inferred to lie mainly in those parts of greenstone belts that are 

characterized by proximal pyroclastic deposits.  Some centres, for example in the western 

Wabigoon and in the Abitibi subprovinces, are located in intrusive rocks that possess geochemical 

affinity to nearby, proximal facies volcanic deposits and probably represent exhumed, 

subvolcanic magma chambers. 

Lamprophyric, Alkalic and Carbonatitic Intrusions 
Lamprophyric and kimberlitic intrusive bodies and fenitic rocks are generally too small to show 

except by symbols on the map.  Some of the intrusions are exposed on the surface but others, 

for example in the Moose River basin, are overlain by Phanerozoic sedimentary rocks.  These 

subsurface intrusions are interpreted from geophysical anomalies or have been intersected by 

mineral exploration drilling. 

Mafic Dikes 
An attempt has been made to provide a comprehensive map of the mafic dike swarms, which 

have been assigned to suites and labelled on the map by age abbreviation and name.  The 

distribution of dike swarms has been modified from Fahrig and West (1986) with additions by 

Osmani (1991). 

Structures 
The following primary and tectonic structural features are shown on the map: 

• Precambrian, Paleozoic and Mesozoic unconformities of regional scale, and local 
unconformities  



between Precambrian volcanic and sedimentary assemblages and between these and older 

plutonic basement rocks; in some cases only those sections of an assemblage boundary which 

are known to be unconformable are identified as such 

• regional-scale directions of stratigraphic younging in Precambrian volcanic and sedimentary  
domains 

• major anticlines and synclines in Precambrian volcanic and sedimentary domains 
• major faults and shear zones and the sense of the last major displacement if known 
• the thickness of the dominantly basaltic Keweenawan assemblage underlying Lake Superior is  
represented by contours in kilometres, based on seismic reflection profiles across the Great   

Lakes (Cannon et al. 1989) 

Faults cutting Paleozoic and Mesozoic strata in Ontario have been grouped into 2 sets on 

the map: 1) those exposed in surface outcrops, exhibiting a demonstrable vertical offset; and 

2) those with no surface expression.  The second class includes 2 types, which were not 

previously distinguished: a) those which are interpreted (based on geophysics) to cut 

Precambrian basement but have no known Paleozoic or Mesozoic displacement, and b) those 

demonstrably offsetting Paleozic strata in the subsurface but with no known surface expression.  

The latter type is only identified in southwestern Ontario (see Map 2578) where the relative 

abundance of subsurface information is afforded by hydrocarbon exploration activity. 

TECTONIC FEATURES 
Tectonic interpretations of the bedrock geology of Ontario are discussed in several chapters of 

Special Volume 4, but some features are highlighted here to illustrate the significance of various 

tectonic assemblages and depositional sequences and to provide a tectonic framework. 

ARCHEAN 

Superior Province 
Most present-day tectonic activity and new magmatic additions to the Earth’s upper lithosphere 

are concentrated at both divergent and convergent plate margins, but the accumulation and 

preservation of rock has occurred especially along convergent margins, where subduction- and 

collision-controlled plate interactions caused thickening and welding of both crust and some 

upper mantle onto growing continents.  Proposed convergent plate boundaries of Archean age, 

as zones of new crustal growth and orogenesis, provide a conceptual framework for the linear 

patterns of crustal growth shown by elongate colour (age) patterns on the tectonic assemblage 

map.  These patterns are locally complex but are interpreted by Stott and Corfu (1991) and 



Williams et al. (1992), in each of the granite-greenstone subprovinces, to reflect a two-stage 

history involving: 

Stage 1: multiple episodes (notably ca. 2.99 to 2.92, 2.89 and 2.83 Ga) of island arc-related 

volcanism, plutonism and terrane accretion to form subprovince-microcontinents; this stage 

includes limited evidence for earlier orogenies especially in the Sachigo Subprovince 

Stage 2: progressive superterrane (one or more subprovinces) collisions and growth of an 

Archean supercontinent during the Kenoran Orogeny (ca. 2.72 to 2.66 Ga) 

Features on the tectonic assemblage map and time-space charts which support or are 

consistent with this interpretation include: 

1. The largest concentration of comparatively old volcanic and plutonic rocks (3.0 Ga) occurs 

in the Sachigo Subprovince; the age of volcanism appears to generally decrease outwards 

(northwards and southwards) from this region within the Uchi-Sachigo superterrane (Thurston 

et al. 1991).  Other remnants of old crust, or evidence of such from sedimentary detrital zircon 

grains, are present in plutonic domains of other subprovinces and show that most subprovinces 

contain some rocks that preserve multiple histories of magmatism and deformation (e.g., 

Beakhouse 1991; Blackburn et al. 1991). 

2. To the south of the Sachigo Subprovince, the younger subprovinces alternate between volcanic 

rocks of dominantly island arc and oceanic affinity, and sedimentary rocks interpreted to have 

been preserved in accretionary prisms (see Williams et al. 1992). There is an apparent 

asymmetric distribution of ages of volcanism across parts of several granite-greenstone 

subprovinces,  with the youngest ages of volcanism concentrated (but not exclusively) along the 

southern margins of these subprovinces (e.g., Stott and Corfu 1991).  Furthermore, the youngest 

volcanism in the Superior Province occurs in the southernmost Wawa and Abitibi subprovinces.  

These features are demonstrated on the tectonic assemblages map by the ages of the band-like 

assemblages that parallel the subprovince boundaries. 

3. Voluminous, late-tectonic felsic plutonism associated with the Kenoran Orogeny is younger 

in the southernmost subprovinces, consistent with southward growth of the proto-Superior 

continent (illustrated on Charts A and B). 

4. Volcanic strata, dipping subvertically and facing in one direction, characterize (although not 

exclusively) thick sections of many tectonic assemblages, as indicated from the stratigraphic 

younging directions on the tectonic assemblages map.  Fault-stacking of volcanic strata is 

evident where older volcanic assemblages structurally overlie younger assemblages (as in the 

eastern Red Lake greenstone belt, Uchi Subprovince) and structural repetitions of a volcanic 



cycle occur within a tectonic assemblage (e.g., parts of the Confederation assemblage, Uchi 

Subprovince).  The metasedimentary prisms (English River and Quetico subprovinces) and those 

parts of adjacent greenstone belts close to subprovince boundaries locally display regional-scale 

folds that trend parallel to the boundaries and correspond in timing to the orogenic-scale 

crustal shortening that took place during the Kenoran Orogeny.  These features are further 

discussed by Williams et al. (1992) and in other chapters of Special Volume 4. 

5. Most faults are interpreted to have had a complex history that involved early thrusting 

followed by transcurrent motion; the final stage of most large faults involved brittle 

displacement.  Structural evidence is well preserved for the late transcurrent stage of right- 

handed displacement across east- and southeast-striking faults, and left-handed displacement 

across northeast-striking faults.  These faults are interpreted as products of northwest-directed 

transgression across the superterranes (or subprovinces) during the Kenoran Orogeny and reflect 

the terminal stages of collision between microcontinental superterranes to form the Superior 

Province craton.  Some of the major faults (e.g., the Miniss River Fault, east of Sioux Lookout 

in northwestern Ontario) form the boundaries of large protrusions of granite-greenstone crust 

into the meta-sedimentary belts, comparable to features observed in Mesozoic terranes, as in 

the eastern Alps (Ratschbacher et al. 1991). 

The tectonic assemblages map displays patterns of ages and types of assemblages across the 

Superior Province that are similar to patterns across Phanerozoic orogens, implying that the 

Superior Province may have grown by accretionary processes, similar to what takes place along 

modern convergent plate margins. 

PROTEROZOIC 
Geological units of Proterozoic age, mainly concentrated in the vicinity of the Great Lakes 

(Southern Province) and south Sudbury (Grenville Province), have been described by several 

authors in Part 1 of Special Volume 4.  Proterozoic rocks in the Lake Superior region and rocks 

of the Huronian Supergroup have been subdivided into lithostratigraphic units of group and 

formation rank and these form the basis for descriptions of the geology by Bennett et al. (1991) 

and Sutcliffe (1991).  Bennett et al. have re-examined the stratigraphic record of the Huronian 

Supergroup (2.5 to 2.2 Ga) and proposed a revised tectonic model involving early rift-related 

volcanism and subsequent passive margin sedimentation.  On the tectonic assemblages map, the 

Elliot Lake Group has been subdivided into 2 assemblages reflecting different tectonic stages  

in the evolution of the supergroup: the Basal Huronian assemblage of rift-related volcanic 



formations and the Lower Huronian assemblage, composed of early passive-margin sedimentary 

formations.  The Upper Huronian assemblage, forming most of the supergroup, consists of the 

Hough Lake, Quirke Lake and Cobalt groups, which preserve an episodic history of glaciation that 

deposited sedimentary detritus on a continental margin. 

Proterozoic rocks of Lake Superior region of Ontario are dominated by 3 assemblages that 

unconformably overlie the Archean basement: 

1) The Animikie assemblage (Animikie Group) has been interpreted by Hoffman (1989) to be 

composed of foredeep sediment deposited during the accretion of juvenile arc-crust onto the 

southern margin of the Superior Province at the time of the Penokean Orogeny (1.86 Ga). 

2) The Sibley assemblage (Sibley Group), a fault-bounded red bed sequence, unconformably 

overlies the Animikie assemblage and the Archean basement.  It may have been deposited in an 

intracratonic basin during sagging of the lithosphere, possibly related to pre-Grenville extension 

and accompanying anorogenic granite plutons (1.4 to 1.5 Ga; see Sutcliffe 1991 for discussion). 

3) The Keweenawan assemblage (Keweenawan Supergroup) consists of basaltic flows and minor 

interflow sedimentary rocks that were deposited in and on the margins of a set of half grabens 

forming the Midcontinent Rift about 1.1 billion years ago and coinciding in time with-northwest- 

directed thrusting during the Grenville Orogeny.  The contours, showing thickness of Keweenawan 

strata under Lake Superior (up to 30 km thick), illustrate the enormous thickness of these 

basaltic flows. 

Exposed as a window in the Hudson Bay Lowland is the Sutton Inlier of Proterozoic rocks.  

This inlier consists of a passive margin sequence (Hoffman 1989) that formed part of the-Trans- 

Hudson Orogen (1.86 Ga) bordering the northern margin of the Superior Province craton. 

Mafic dike swarms (see Osmani 1991), ranging in age from 2.45 to 1.1 Ga, mark the episodes 

of crustal extension related to 1) intraplate rifting (such as the 1.1 billion year old Midcontinent 

Rift ; 2) intraplate extension associated with orogenic collisions along plate margins (such as the 

1.86 billion-year-old Penokean Orogeny); or, 3) ocean openings (e.g., interpreted to produce the 

2.45 billion-year-old Matachewan and Hearst dike swarms).  Dike swarms, sill complexes and 

alkalic and carbonatitic intrusions 2.45, 1.9 to 1.8 and 1.15 to 1.0 billion years in age are most 

abundant. 

Grenville Province 
As described in detail by Easton (1992), the Grenville Province in Ontario can be subdivided into 

a number of lithotectonic terranes with distinct structural, metamorphic, geochronologic and 



geophysical signatures.  The Central Gneiss Belt is composed of 4 major terranes, and the 

Central Metasedimentary Belt of 2 superterranes.  These terranes are composed of tectonic 

assemblages, as shown on Chart C, with distinctive geophysical characteristics, evident from the 

geophysical maps of the Geology of Ontario series (Gupta 1992, 1991a, 1991b, 1991c). 

In contrast to the Superior Province, gneissic as well as supracrustal tectonic assemblages 

are illustrated on the east-central and southern sheets of the tectonic assemblages map 

covering the Grenville Province (maps 2577 and 2578).  Gneiss assemblages are based on the 

tectonic character of the gneiss (e.g., Monocyclic or polycyclic history), Nd-model ages, lithologic 

diversity and geochronology.  As a consequence, the gneiss assemblages not only reflect the 

terrane divisions of the Central Gneiss Belt, but also define areas of generally similar age and 

history.  More than one assemblage can occur in a terrane, illustrated, for example, by the 

Nipissing Terrane where the French River assemblage, representing an interpreted, 

metamorphosed Mesoproterozoic cover sequence, was deposited on an unnamed Paleoproterozoic 

gneiss assemblage.  Within the Central Metasedimentary Belt, the supracrustal tectonic 

assemblages illustrate the stratigraphic diversity and distinctiveness of the proposed terranes 

of the Central Metasedimentary Belt. 

The range in age, as well as the episodic nature, of plutonism across the Grenville Province 

is clearly illustrated on the map.  These plutonic events represent major episodes of crustal 

growth during the Proterozoic that occurred primarily at 1680 to 1740 Ma, 1400 to 1450 Ma, 

1320 to 1350 Ma, and at 1270, 1245 and 1170 Ma.  Timing of magmatism within the Grenville 

Province coincides with periods of crustal growth throughout southeastern Laurentia during the 

Proterozoic (e.g., Hoffman 1989).  The abundance of juvenile Mesoproterozoic crust, as 

represented by these magmatic episodes and displayed on the tectonic assemblages map and 

time space charts, shows that the Grenville Province does not consist dominantly of reworked 

Archean and Paleoproterozoic crust as was suggested by Wynne-Edwards (1969); nor is the 

Grenville Province characterized by a peak of magmatic activity or supracrustal deposition in 

the interval between 1100 to 1000 Ma, as has so commonly been suggested. 

Two major orogenic episodes affected the Grenville Province: 

1. The Elzevirian Orogeny (ca. 1220 Ma) corresponds to the assembly of a 
series of back-arc 
basins to create the BEMS Superterrane (comprising the Bancroft, Elzevir, Mazinaw and Sharbot 

Lakes terranes), probably through a series of arc-arc, and possibly arc-continent collisions. 



2. The Ottawan Orogeny was a more protracted event, initiated in the 
period 1180 to 1160 Ma 
by collision of the Frontenac Terrane with the BEMS Superterrane, and probably with the Central 

Gneiss Belt.  Emplacement of the Parry Sound Terrane occurred at this time, as did the oldest 

recorded movement along the boundary zone between the Central Gneiss Belt and Central 

Metasedimentary Belt.  The second phase of the Ottawan Orogeny occurred between 1120 and 

1070 Ma and its effects are concentrated along the boundaries of tectonostratigraphic terranes 

and structural domains, and are illustrated on Chart C by U-Pb Zircon ages of syntectonic 

pegmatites present within these boundary zones.  This localization of tectonic activity contrasts 

with the more regional character of the Elzevirian Orogeny and the first phase of the Ottawan 

Orogeny.  The second phase of the Ottawan Orogeny marks the final stage of development of a 

crustal thrust stack related to the continental collisional event that initiated at 1180 Ma.  Apart 

from 1170 million year old plutons in the Frontenac Terrane, and minor mafic intrusions 1170 

million years old found in terrane/domain boundaries within the Central Gneiss Belt, no major 

magmatism occurred in association with the Ottawan Orogeny. 

PALEOZIC AND MESOZOIC 
The Paleozic and Mesozoic sedimentary succession of Ontario reflects the periodic inundation 

of the North American continent by basin-centred inland seas.  Deposition occurred in 4 

sedimentary basins in and immediately adjacent to Ontario, on interbasinal shelf or arch area 

and, at times,  across most of the continent as indicated by numerous erosional outliers on the 

Precambrian Shield.  The sedimentary basins and intervening arches are referred to as tectonic 

elements, and are shown in Figure 1 of Chart D (reverse), a structure contour map of the 

interface between Paleozoic and Mesozoic rocks and the Precambrian basement. The significant 

tectonic elements in and adjacent to Ontario are described as follows. 

1. The Appalachian Orogen is an orogenic belt, formed along the 
eastern (present orientation) 
margin of the North American continent by plate collision (i.e., orogenic tectonism). 

2. The Appalachian Basin is an elongate foreland basin, developed 
cratonward of the Appalachian 
Orogen, largely in response to lithospheric loading by thrust sheets that were emplaced during 

collisional tectonism (Quinlan and Beaumont 1984).  Orogen-derived clastic sedimentary rock 

dominates the succession in this basin. 



3. The Michigan, Moose River and Hudson Bay basins are roughly 
circular, saucer-shaped 
intracratonic basins, with preserved sedimentary successions that are considerably thinner than 

those in the Appalachian Basin.  Carbonates, evaporates and craton-derived clastic rocks 

dominate the successions in these basins.  The origin and evolution of these basins is not well 

understood and has been reviewed by Quinlan (1987), Bally (1989) and Williams et al. (1992). 

4. Arches are basement-cored structural highs that separate 
sedimentary basins.  Periodic uplift 
of the arches (i.e., cratonic tectonism) controlled sedimentation patterns, caused erosion of 

previously deposited sedimentation and erosion of the basement, and formed the focus of 

unconformity development (e.g., Johnson et al. 1992).  Uplift of the arches is generally thought 

to be related to forces driving intracratonic basin subsidence (see Williams et al. 1992).  Quinlan 

and Beaumont (1984) have suggested that the Algonquin Arch developed as a peripheral bulge 

to the Appalachian Basin in response to lithospheric flexure. 

5. The Lake Timiskaming graben preserves lower to middle 
Paleozoic sedimentary rock in the 
Lake Timiskaming outlier.  The Ottawa-Bonnechere Graben preserves lower Paleozoic 

sedimentary rock in a number of outliers and the Ottawa Embayment.  Mesozoic igneous 

intrusions, extending from Lake Ontario to the Moose River Basin, indicate that these grabens 

were active during Mesozoic extensional tectonism, possibly related to the formation and opening 

of the Atlantic Ocean.  However, Paleozoic alkalic-carbonatite intrusions in the-Ottawa- 

Bonnechere Graben (Sage 1991; Easton 1992) indicate that this graben may have originated in 

response to Neoproterozoic to Early Cambrian rifting. 

Ontario is situated on a large continental plate, with its closest and most influential plate 

margin located along the eastern (present orientation) side of North America.  The tectonic 

regime along this plate margin during the Phanerozoic can be described in terms of 2 tectonic 

cycles, referred to as “Wilson cycles” (e.g. Hatcher 1989).  The first tectonic cycle commenced 

with rifting during the Neoproterozoic to Early Cambrian and continued with the development 

of a passive continental margin, open to the newly formed Iapetus Ocean.  An active phase of 

intermittent collisional or orogenic tectonism began during the Ordovician and continued until 

the late Paleozoic , when the African plate collided with North America closing the Iapetus Ocean 

(Bally et al. 1989).  The second tectonic cycle began with rifting during the Mesozoic, which 

created the present-day Atlantic Ocean and its passive margin. 



The Appalachian Orogen was formed during the active phase of the first tectonic cycle (i.e., 

throughout most of the Paleozoic), when various tectonic terranes collided with the North 

American plate.  It is generally thought that the 3 main orogenies- the Taconic, Acadian and 

Alleghanian-which formed the Appalachian Orogen resulted from 3 major collisional events 

(Hatcher 1989).  In Ontario, these orogenic events resulted in the deposition of 3 major pulses 

of orogen-derived clastic sediments, in depositional sequences 3 and 4, 8, and 9, respectively 

(see Chart D).  The smaller depositional  pulses of orogen-derived clastic sediments in sequences 

2,5 and 6 reflect minor orogenic activity, which may represent discrete collisional events or 

either early or late phases of the main orogenic events. 

Cratonic tectonism, such as intracratonic basin subsidence and arch-centred uplift, is 

evident in the shape, distribution and internal make up of the 10 depositional sequences.  

Basin-centred subsidence is indicated in the isopach maps (Figure 2 to 11, Charts D) of most 

sequences and by the basin-centred distribution of some sedimentary rocks, such as evaporites 

(e.g., sequences 6 and 7) and certain carbonate facies (e.g., Sequence 5).  The dominant type of 

clastic sedimentary rock in intracratonic basins is craton-derived, generated by erosion of older 

sediments and basement material from uplifted adjacent arch areas.  Uplift of arches also 

resulted in the development of arch-centred unconformities.  The relationships between 

orogenic and cratonic tectonism are discussed in Johnson et al. (1992) and Williams et al. (1992). 

Since the beginning of the Mesozoic, most of Ontario has remained above sea level, with only 

minor, craton-derived clastic sediments deposited in remnant basins.  Extensional tectonism, 

probably related to the opening of the Atlantic Ocean during the Mesozoic, affected the craton, 

resulting in the emplacement of mafic and ultramafic intrusions (mostly dikes in Ontario) from 

Quebec and New England to the Moose River Basin (see Sage 1991). 

As the Atlantic Ocean opened, the stress regime in the North American plate became 

compressional, with the present maximum principal horizontal stress oriented northeast to- 

east-northeast (Zoback et al. 1986).  This compressional regime is evident from historic 

intraplate seismic activity (Bally et al. 1989). 

COMPILATION, INTERPRETATION AND PRODUCTION 
This map used the Bedrock Geology of Ontario map as a geological base with some additions and 

changes, mainly in the vicinity of the Berens River Subprovince, plus additional faults, mafic 

dikes and small alkalic to lamprophyric intrusions.  Some features of the design of the Tectonic 

Assemblages of Ontario map and accompanying charts were inspired by 2 generations of tectonic 



assemblage maps of the Canadian Cordillera by Tipper et al. (1981) and Wheeler and McFeely 

(1987). 

Additional unpublished U-Pb geochronological data were provided by F. Corfu and D.W. Davis, 

notably for Archean rocks in the northwesternmost part of Ontario.  The figures that make up 

the reverse of Chart D, showing the distribution of Paleozoic and Mesozoic depositional 

sequences, were produced by B.V. Sandford (formerly of the Geological Survey of Canada). 

Responsibility for the compilation and interpretation of the different areas of Ontario (see 

Figure 1), incorporated in this map and the accompanying time-space charts, was assigned to 

the following individuals: 

Area                               Compilers and Interpreters 

Archean 
Superior Province:                  

     Sachigo Subprovince                I.A. Osmani, 
                                        P.C. Thurston 
     Berens River Subprovince           D. Stone, G.M. Stott 
     Uchi Subprovince                   G.M. Stott 
     English River Subprovince          F.W. Breaks 
     Winnipeg River Subprovince         G.P. Beakhouse 
     Wabigoon Subprovince               C.E. Blackburn 
                                        G.W. Johns, G.M. Stott 
     Quetico Subprovince                H.R. Williams 
     Wawa Subprovince                   H.R. Williams 
                                         G.M. Stott, K.B. Heather, 
                                        R.P. Sage 
     Abitibi Subprovince                S.L. Jackson, J.A. Fyon 
 

Proterozoic 
Sutton Inlier                      I.A. Osmani 
Animikie Basin,                     
Midcontinent Rift                  R.H. Sutcliffe 
Penokean Fold Belt,                 

     Cobalt Embayment                   G. Bennett 
     Mafic Dikes                        I.A. Osmani 
                                        S.J. McGowan 

Carbonatite to ultrabasic 
     intrusions                         R.P. Sage, S.F. Cole 
     Grenville Province                 R.M. Easton 
      

Paleozoic and Mesozoic 
M.D. Johnson, 
B.V. Sanford 



D.K. Armstrong 
Additional geochronological data        F. Corfu, D.W. Davis 
 
Explanatory Notes                       G.M. Stott, 
                                        D.K. Armstrong, 
                                        R.M. Easton 
 
The map and charts were designed, edited and produced as follows: general design and scientific 

editing by G.M. Stott; drafting and technical editing by S.F. Cole, S.J. McGowan and A. Gulley; 

technical and cartographic editing by B.Sifrer and S. Neufeld; cartographic supervision by 

R.Balgalvis; cartographic design and production by R. Balgalvis, J.W. Boyd, D.C. Ferguson, H.I. 

Later, F. Paz and B. Sirfrer; computer graphic systems management by B. Miller. 
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ASSEMBLAGES, SUITES, DIKES, OR SILLSa 
Map 
Notation  Assemblage, suite, dike or sill 
 
2b 



C         Cedar Lake gneissic suite (tonalite) 
TL        Tannis Lake gneissic suite (tonalite) 
 
2-3 
L         Lumby assemblage (volcanic) 
N         Nemakwis assemblage (sedimentary-volcanic) 
NS        North Spirit assemblage (volcanic) 
 
2-6 

TG        Twilight Gneiss assemblage (sedimentary) 

3 
A         Agutua Arm assemblage (volcanic) 
BL        Ball assemblage (volcanic) 
BM        Balmer assemblage (volcanic) 
KK        Keeyask assemblage (volcanic-sedimentary) 
M         McGruer assemblage (volcanic) 
NK        Nekence assemblage (volcanic-sedimentary) 
SL        North Sandy assemblage (volcanic) 
SN        Setting Net assemblage (volcanic) 
W         Weagamow suite (tonalite-granodiorite) 
WM        Wunnummin assemblage (volcanic-sedimentary) 
 
3-4 
E         Eyapamikama assemblage (sedimentary) 
H         Horseshoe assemblage (volcanic-sedimentary) 
K         Keewaywin assemblage (sedimentary) 
S         Sandborn assemblage (volcanic) 
WP        Wapamisk assemblage (volcanic-sedimentary) 
ZH        Zeemel-Heaton assemblage (sedimentary) 
 
3-5 
BN        Big North assemblage (volcanic) 
H         Hewitt assemblage (volcanic) 
MD        Muskrat Dam assemblage (volcanic) 
P         Pierce assemblage (volcanic) 
R         Rottenfish assemblage (volcanic) 
S         Sachigo assemblage (sedimentary) 
 
3-6 
M         Makataiamik assemblage (volcanic) 
S         Schade gneissic complex (tonalite-granodiorite) 
 
4 
BC        Bruce Channel assemblage (volcanic) 
H         Hawk assemblage (volcanic) 
K         Kenora gneissic suite (tonalite) 
NC        North Caribou suite (tonalite-granodiorite) 
P         Pierce assemblage (volcanic-sedimentary) 
PC        Pickle Crow assemblage (volcanic) 
ST        South Trout assemblage (volcanic-sedimentary) 
W         Woman assemblage (volcanic) 
 



4-6 

SB        Stull-Big Trout assemblage (volcanic) 

4-7 
SC        Central Stull assemblage (volcanic-sedimentary) 
WC        Central Wunnummin assemblage (sedimentary) 
 
4-9 
BD        Bradette assemblage (volcanic) 
BK        Blakelock assemblage (volcanic) 
NW        Noseworthy assemblage (sedimentary) 
SE        Steele assemblage (volcanic) 
SL        St. Laurent assemblage (volcanic) 
 
5 
BJ        Bamaji assemblage (volcanic) 
BR        Burchell assemblage (volcanic) 
C         Confederation assemblage (volcanic) 
CB        Chambers-Briggs assemblage (volcanic-sedimentary) 
D         Dobie suite (tonalite) 
FB        Fourbay assemblage (volcanic) 
HD        Handy assemblage (volcanic) 
HE        Hemlo assemblage (volcanic) 
W         Wawa assemblage (volcanic) 
WB        Wabigoon assemblage (volcanic) 
 
5-6 
C         Confederation assemblage (volcanic) 
DL        Deloro assemblage (volcanic) 
G         Greenwater assemblage (volcanic) 
N         Northwind-North Trout assemblage (volcanic) 
P         Peterlong assemblage (volcanic) 
 
5-7 
BT        Billett assemblage (sedimentary) 
BW        Bluewater assemblage (volcanic) 
CK        Cabot-Kelvin assemblage (volcanic) 
E         English River assemblage (sedimentary) 
GE        Geneva assemblage (volcanic) 
GT        Garnet-Tooms assemblage (volcanic) 
HK        Hong Kong assemblage (volcanic) 
N         Namewaminikan assemblage (volcanic) 
NT        Natal assemblage (sedimentary-volcanic) 
S         Schreiber assemblage (volcanic) 
SC        Sinclair assemblage (volcanic) 
SG        Saganagons assemblage (volcanic) 
ST        Shining Tree assemblage (volcanic) 
 
6 
AC        Arsenic assemblage (volcanic-sedimentary) 
AD        Adair assemblage (volcanic) 
BL        Bartlett assemblage (volcanic) 
BO        Boyer assemblage (volcanic) 



CM        Command assemblage (volcanic) 
CP        Catharine-Pacaud assemblage (volcanic) 
CS        Central Sturgeon assemblage (volcanic) 
DR        Duff-Coulson-Rand assemblage (volcanic-sedimentary) 
DT        Detour assemblage (volcanic) 
GF        Griffin assemblage (volcanic) 
KG        Kakagi assemblage (volcanic) 
KM        Kidd-Munro assemblage (volcanic) 
SJ        St. Joseph assemblage (volcanic) 
VE        Vandette assemblage (volcanic) 
6-7 
BS        Boston assemblage (volcanic) 
CR        Carscallen assemblage (volcanic) 
DL        Daniels Lake suite (tonalite) 
ED        Eldorado assemblage (volcanic) 
EI        Eagle Island assemblage (sedimentary) 
HL        Halliday assemblage (volcanic) 
HN        Hanrahan assemblage (volcanic) 
HO        Hoyle assemblage (volcanic) 
HS        Halcrow-Swayze assemblage (volcanic) 
HW        Horwood assembalge (volcanic) 
MN        Marion assemblage (volcanic) 
MR        Muskego-Reeves assemblage (volcanic-sedimentary) 
PP        Porcupine assemblage (sedimentary) 
Q         Quetico assemblage (sedimentary) 
RN        Raney-Newton assemblage (volcanic-sedimentary) 
SR        Stoughton-Roquemaure assemblage (volcanic) 
WA        Warclub assemblage (sedimentary-pyroclastic) 
WN        Whitney assemblage (sedimentary) 
 
6-9 
LD        Lower Detour assemblage (sedimentary-volcanic) 
SA        Scapa assemblage (sedimentary) 
 
7 
BM        Bowman assemblage (volcanic) 
BR        Blake River assemblage (volcanic) 
C         Catfish assemblage (volcanic-sedimentary) 
DL        Dismal assemblage (volcanic) 
G         Gamitagama assemblage (volcanic) 
GA        Gauthier assemblage (volcanic) 
GG        Gargantua assemblage (sedimentary) 
GK        Geikie assemblage (volcanic) 
H         Heron Bay assemblage (volcanic) 
KK        Kamiskotia assemblage (volcanic) 
KN        Kinojevis North assemblage (volcanic) 
KR        Krist assemblage (volcanic) 
KS        Kinojevis South assemblage (volcanic) 
LL        Larder Lake assemblage (volcanic) 
M         Mishi assemblages (sedimentary) 
MA        Manitou assemblages (sedimentary-volcanic) 
ME        McElroy assemblages (volcanic) 
P         Pelicanpouch pluton (diorite-granodiorite) 
SK        Skead assemblage (volcanic) 
TD        Tisdale assemblage (volcanic) 



W         Williams suite (granodiaorite) 
WA        Watabeag assemblage (volcanic) 
WF        Whitefish suite (tonalite-granodiorite) 
 
7-8 
C         Cedar Lake suite (granite) 
GR        Garrison assemblage (sedimentary) 
HE        Hearst assemblage (sedimentary) 
KN        Knife Lake assemblage (sedimentary) 
S         Steel suite (tonalite) 
SH        Shebandowan assemblage (sedimentary-volcanic) 
SN        Seine assemblage (sedimentary) 
TN        Three Nations Lake assemblage (sedimentary) 
 
7-9 
CH        Churchill suite 
WO        White Otter suite (granite) 
WP        Winnipeg River suite (granite) 
WT        Wart assemblage (sedimentary-volcanic) 
 
8 
C         Cedar Lake suite (granite) 
 
8-9 
B         South Beatty suite (granite) 
BS        Black Sturgeon suite (granite) 
M         Missinaibi suite (granite) 
MT        Midlothian assemblage (sedimentary) 
PG        Perching Gull suite (granite-syenite-diorite) 
RO        Ridout assemblage (sedimentary) 
TI        Timiskaming assemblage (sedimentary-volcanic) 
 
9 
C         Crossman suite (granite) 
D         Dickenson suite (syenite-granite) 
G         Gamitagama suite (granite) 
WP        Winnipeg River Suite (granite) 
 
10 
BH        Basal Huronian assemblage (volcanic) 
C         Creighton suite (granite) 
EB        East Bull Lake suite (grabbro-anorthosite) 
LH        Lower Huronian assemblage (sedimentary) 
MH        Matachewan and Hearst dike swarms 
UH        Upper Huronian assemblage (sedimentary)c 
 
10-12 
F         French River assemblage (paragneiss) 
 
11 
A         Animikie Group 
K         Kenora-Fort Frances dike swarm 
M         Marathon dike swarm 



ML        Molson dike swarm 
N         Nipissing dike swarm 
NC        North Channel dike swarm 
P         Preissac dike swarm 
S         Sudbury Igneous Complex 
SU        Sutton Inlier sills 
W         Wabigoon dike swarm 
 
12 
C         Cutler pluton (granite) 
K         Killarney suite (granite) 
M         Mattawa assemblage (paragneiss) 
 
13 
C         Croker-Manitoulin suite (granite) 
E         English Bay suite (granite-granodiorite) 
S         Sibley assemblage (sedimentary) 
 
14 
D         Dysart suite (tonalite) 
W         Whitestone suite (sedimentary) 
 
15 
D         Dysart suite (tonalite) 
E         Elzevir suite (tonalite) 
T         Tudor assemblage (volcanic) 
 
15-16 
E         Elzevir suite (tonalite) 
H         Haliburton assemblage (sedimentary-volcanic) 
L         Lavant suite (gabbro) 
M         Methuen suite (granite) 
 
15-17 
F         Frontenac assemblage (sedimentary) 
 
16 
B         Belmont assemblage (volcanic-sedimentary) 
L         Lavant suite (gabbro) 
K         Kaladar assembalge (volcanic-sedimentary) 
M         Methuen suite (granite) 
MC        McKenzie dike swarm 
S         Sudbury dike swarm 
SL        Sharbot Lake assemblage (sedimentary-volcanic) 
 
17 
A         Abitibi dike swarm 
ED        Eye-Dashwa dike swarm 
F         Flinton assemblage (sedimentary) 
G         Gananoque suite (syenite) 
 
18 



C         Crystal Lake suite (gabbro) 
CW        Port Coldwell alkalic complex 
D         Disraeli suite (picrite) 
DU        Duluth suite (gabbro) 
J         Jacobsville assemblage (sedimentary) 
KW        Keweenawan assemblage (volcanic-sedimentary) 
L         Logan sills 
N         Nipigon sills 
P         Pigeon Rivers dike swarm 
PK        Pukaskwa dike swarm 
S         St. Ignace suite 
SO        Skootamatta suite (syenite) 
 
19 
F         Frontenac dike swarms 
 
20 
G         Grenville dike swarm 
 
 
aA tectonic assemblage consists of stratified rock units inferred to have been deposited during 

a discrete interval of time in a common depositional setting.  The assemblage is bounded by 

faults, unconformities or intrusions.  The rock units of the assemblage share structural, 

metamorphic, geochemical and geophysical characteristics.  A plutonic suite is a set of spatially 

associated plutons of common age, composition and origin.  Assemblage and suite subdivisions 

on this map imply but do not explicity define tectonic settings.  Age subdivisions are based on 

interpretations of regional geological considerations in conjunction with available uranium-lead 

age determinations.  Domains showing age ranges, e.g., 3-5 (5), are interpreted to contain rocks 

with ages within the range in age as shown.  The age increment shown in parentheses represents 

either the dominant age range or the most likely age range.  

bAge range of assemblage, suite, dike or sill; see Legend. 

cAssemblage names of Huronian rocks have been introduced only for purposes of this map and 

are not intended to add to the literature on stratigraphic nomenclature of the Huronian.  The 

Huronian groups and formations have been subdivided into 3 assemblages, each separated by 

a disconformity: the Upper Huronian assemblage comprises the Cobalt Group; the Lower 

Huronian assemblage comprises the Quirke Lake Group, the Hough Lake Group and the McKim 

and Matinenda formations of the Elliot Lake Group; and the Basal Huronian assemblage 

comprises the Copper Cliff, Stobie, Elsie Mountain, Thessalon and Livingstone Creek formations 

of the Elliot Lake Group. 
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