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EXPLANATORY NOTES

INTRODUCTION

The bedrock geology of the Province of Ontario 
consists of Precambrian rocks of the Canadian 
Shield and Phanerozoic sedimentary rocks in ba 
sins that overlie the Canadian Shield. Based oh dif 
ferences in age, metamorphism and tectonic set 
ting, the Precambrian rocks are subdivided into the 
Superior, Southern and Grenville provinces. The 
explanatory notes provide an overview of the geol 
ogy of Ontario and describe the map units of each of 
the geologic regions in order of decreasing age.

The legend is subdivided geochronologically 
in the Phanerozoic, but geochronometrically in the 
Proterozoic and Archean. The Archean rocks of the 
Superior Province are subdivided into lithologic 
units. Supracrustal units of the Southern Province 
and the Phanerozoic Eon are subdivided lithostrati- 
graphically. The Grenville Province is subdivided 
into major tectonic blocks and within each block the 
legend is mainly lithologic, with only part of the su 
pracrustal rock record subdivided into lithostrati 
graphic units.

Terminology and Classification

Time subdivisions are based on the International 
Union of Geological Sciences time scale for the 
Phanerozoic (Cowie and Bassett 1989) and the 
proposed Precambrian time scale of the Subcom- 
mission on Precambrian Stratigraphy (Plumb and 
James 1986), with some of the modifications of 
Okulitch (1988; see Table 1).

Table 1. Subdivision of geologic time.

Eon Era Geochronometry (Ma)

Phanerozoic

Proterozoic

Archean

Cenozoic 
Mesozoic 
Paleozoic

Neoproterozic 
Me s oproterozoic 
Paleoproterozoic

Neoarchean
Mesoarchean
Paleoarchean

65 - 250 
250-570

570-900 
900 - 1600 
1600-2500

2500-2900
2900 - 3400
^400

Terminology used in the Legend and Explana 
tory Notes is based on the following standards: plu 
tonic rock nomenclature of Streckeisen (1976), no 
menclature and geochemical classification of vol 
canic rocks of Jensen (1976), and metamorphic 
grade terminology of Winkler (1976).

Archean metavolcanic rocks are grouped into 
mafic to ultramafic, mafic to intermediate, and felsic 
to intermediate compositions, based on field map 
ping supplemented by petrographic and geochemi 
cal data. The field classification is based on esti 
mates of colour index and on the nature of primary 
volcanic textures. Ultramafic sequences have a 
high colour index and consist largely of flows char 
acterized by the presence of spinifex texture and 
polysuturing. Flow sequences lacking the above 
features are classified as mafic to intermediate in 
composition. Sequences with a low colour index 
that are predominantly fragmental are classified as 
felsic to intermediate in composition.

ARCHEAN

Superior Province

The Archean Superior Province of Ontario includes 
units of Neoarchean and Mesoarchean age. The 
Superior Province is subdivided into subprovinces, 
commonly fault-bounded, that can be distinguished 
on the basis of contrasting rock type, structural 
geology, age and metamorphic grade. The subpro 
vinces of Card and Ciesielski (1986) served as sub 
divisions for purposes of compilation of this map. 
Changes to the subprovince scheme of Card and 
Ciesielski (1986) resulting from this compilation are 
described in The Geology of Ontario (Ontario Geo 
logical Survey 1991).

In Ontario, granite-greenstone subprovinces 
include the Sachigo, Uchi, Wabigoon, Abitibi and 
Wawa subprovinces. The greenstone belts are 
elongate areas of metavolcanic rocks and minor 
volumes of metasedimentary rocks that form linear 
to anastomosing patterns separated by elliptical 
granitic complexes. The greenstone belts are char 
acterized by shear zone-bounded homoclinal and 
complexly folded panels of supracrustal rocks. 
Greenstone belts are typically of low metamorphic 
grade in their centres and of medium metamorphic 
grade near the margins of younger granitoid do 
mains. Pretectonic to syntectonic granitic units dis 
play we 11-developed foliation and gneissosity, while 
late granitic intrusions have little or no tectonic fab 
ric.

The English River and Quetico metasedimen 
tary subprovinces are characterized by wacke- 
mudstone couplets, with migmatized equivalents in 
the high grade parts of the subprovinces. Minor vol 
umes of coarse clastic metasedimentary rocks oc 
cur at the subprovince margins. Metamorphic 
grade is generally low at the margins of the metase 
dimentary subprovinces, but varies locally to me 
dium grade; amphibolite to granulite grade assem 
blages are found mainly in the interior. These as 
semblages are cut by muscovite-bearing granitic 
rocks (unit 13) and granitic rocks of unit 15.

The Kapuskasing Structural Zone consists of 
metavolcanic and metasedimentary rocks of high 
metamorphic grade, foliated tonalites and tonalitic 
gneisses, all cut by undeformed granitic units. The 
Berens River and Winnipeg River plutonic subpro 
vinces of Card and Ciesielski (1986) include minor 
volumes of high grade, metavolcanic and metase 
dimentary remnants, older gneissic to foliated gra 
nitic rocks, and a high proportion of posttectonic 
granitic batholiths.

Uranium-lead zircon age determinations de 
fine a limited spatial distribution of Mesoarchean 
supracrustal rocks (units 1 to 3) in the Sachigo sub 
province and the central part of the Wabigoon sub 
province. Mesoarchean supracrustal sequences 
include mafic to ultramafic metavolcanic rocks (unit 
1) and intermediate to felsic metavolcanic rocks 
(unit 2) similar to units within Neoarchean green 
stone belts. Unit 3, commonly occurring within Me 
soarchean greenstone belts, is characterized by 
distinctive, quartz-rich, mature metasedimentary 
rocks and may also include carbonate metasedi 
mentary rocks, iron formation, and mafic to ultra 
mafic metavolcanic rocks.

Most supracrustal rocks in the Superior Prov 
ince of Ontario are of Neoarchean age. Such rocks 
in the greenstone belts, along with rocks of uncer 
tain age, are assigned to units 4 to 8. Archean meta 
sedimentary rocks within greenstone belts are as 
signed to unit 7 with some exceptions: Mesoar 
chean quartz-rich metasedimentary rocks of unit 1; 
and metasedimentary-metavolcanic sequences of 
unit 9, which unconformably overlie older metavol 
canic rocks. Unit 7a is paragneiss within metasedi 
mentary subprovinces and unit 7b is conglomerate 
which occurs at the margins of metasedimentary 
subprovinces. Some units on earlier maps that are 
likely of sedimentary origin, but previously identi 
fied as grey gneiss, granite, gneiss and biotite 
gneiss, are included in unit 7. Supracrustal septa of 
medium metamorphic grade, found between gran 
itoid and gneissic units or along strike from green 
stone belts, are assigned to unit 8. Unit 9 comprises 
coarse conglomerates with subordinate finer 
grained clastic metasedimentary rocks and alkalic 
to subalkalic metavolcanic rocks. Unit 9 commonly 
occurs in fault-bounded sequences unconformably 
overlying older supracrustal rocks of greenstone 
belts.

Mesoarchean to Neoarchean intrusive rocks 
of units 10 to 15 include most Archean granitoid 
units and synvolcanic to posttectonic, mafic to ultra 
mafic units. Granitoid units have been mapped in 
some detail in the Winnipeg River, English River, 
and in the western parts of the Quetico and Wabi 
goon subprovinces; less detail is available else 
where. Archean granitic rocks were classified pri 
marily using modal mineralogy and texture; aero 
magnetic interpretation aided the classification in 
poorly understood areas. Crosscutting relation 
ships have established a general sequence of rock 
units in order of relative age from early to late: 
gneissic tonalite suite (unit 11), foliated tonalite 
suite (unit 12), diorite-monzonite-granodiorite suite 
(unit 14), muscovite-bearing granitic rocks (unit 
13), and massive granodiorite to granite (unit 15).

The gneissic tonalite suite (unit 11) and the fo 
liated tonalite suite (unit 12) display the widest 
range in age, from 3.17 to 2.71 Ga. These suites 
have been intruded by plutons of massive tonalite. 
Muscovite-bearing granitic rocks (unit 13), which 
formed between 2.67 and 2.69 Ga, predominate in 
the metasedimentary subprovinces and postdate 
tonalites in those subprovinces. Two-mica granites 
also occur as small plutons in the Winnipeg River, 
Uchi, Berens River, Wabigoon and Sachigo sub 
provinces, particularly along major shear zones.

Units 14 and 15 are widespread in granitoid 
complexes of all subprovinces. Unit 15 is a volumi 
nous, widely distributed unit ranging between 2.76 
and 2.56 Ga in age. The youngest members of this 
suite crosscut the two-mica granites (unit 13), as for 
example in the English River subprovince. The old 
er parts of unit 15 include the 2.69 to 2.76 Ga, potas 
sium feldspar megacrysticgranite-granodiorite that 
forms large batholiths in the Winnipeg River, Ber 
ens River and Sachigo subprovinces. These rocks 
are characterized by a distinctive pattern of high 
magnetic susceptibility caused by the anomalous 
concentration of magnetite. The Neoarchean dio 
rite to nepheline syenite suite (unit 16) rocks are 
generally the youngest Archean plutonic phases in 
the Superior Province.

PROTEROZOIC

Southern and Superior Provinces

Paleoproterozoic and Mesoproterozoic rocks of the 
Southern Province in Ontario consist mostly of sed 
imentary and volcanic assemblages that overlie 
Archean rocks and are generally little deformed to 
moderately deformed. In addition, a wide variety of 
Proterozoic dikes and plutons have intruded the 
rocks of the Superior Province and the supracrustal 
sequences of the Southern Province.

Diabase dikes of the 2454 Ma Matachewan 
and Hearst swarms (unit 17a) have intruded the 
rocks of the Superior Province and are widely dis 
tributed across northeastern Ontario. These dikes 
are spatially associated with the 2480 to 2491 Ma 
gabbro to anorthosite intrusive rocks in the vicinity 
of Elliot Lake (unit 17b), and the 2450 Ma basalt, 
rhyolite and clastic/chemical sedimentary se 
quence of the Elliot Lake Group (unit 18b). The El 
liot Lake Group and the overlying clastic and car 
bonate sedimentary rocks of the Hough Lake, 
Quirke Lake and Cobalt Groups (units 18b and 19) 
constitute the Huronian Supergroup. These rocks 
form a sedimentary prism with a maximum thick 
ness of approximately 12 km near Lake Huron. The 
southward-increasing thickness is associated with 
south-side-down normal faults. The Cobalt Group 
(unit 19) overlaps the lower groups and has the 
most widespread distribution, being preserved in 
the Cobalt Embayment, extending north into the 
Abitibi region. The lower part of the Huronian Su 
pergroup, in the vicinity of Sudbury, is cut by the 
2388 to 2333 Ma Murray Granite and Creighton 
Granite plutons (unit 20); the entire Supergroup has 
been intruded by sills and dikes of 2219 Ma Nipis 
sing diabase and related rocks (unit 21 d). Even 
though some folding of the Huronian Supergroup 
occurred during an unnamed event prior to 2219 
Ma, the major thrusting and folding of the Huronian 
occurred at ea. 1.86 Ga during the Penokean Orog 
eny. Other dike swarms which have not yet been 
precisely dated, but which are probably of similar 
age to the Nipissing sills, include the Preissac 
swarm in northeastern Ontario (unit 21 a), the Mara 
thon swarm east of Lake Nipigon (unit 21 b), and the 
Kenora-Fort Frances swarm in northwestern On 
tario (unit 21 c).

The Animikie Group (unit 22a), within the Ani 
mikie Basin near Thunder Bay, includes iron forma 
tion of the Gunflint Formation and wacke and argil 
lite of the Rove Formation; it forms a homoclinal se 
quence unconformably overlying the Superior 
Province. The Animikie Group is correlated with the 
upper part of the Marquette Range Supergroup, 
south of Lake Superior, and is interpreted to have 
been deposited during the Penokean Orogeny. 
Sedimentary rocks of the Sutton Inlier (unit 22b), 
exposed within the Paleozoic Hudson Bay Basin, 
overlie Archean basement and form part of the 1.9 
to 1.8 Ga Trans-Hudson Orogen. Based on geo 
physical data, these sedimentary units are inter 
preted to be continuous with the Belcher Islands 
fold belt in Hudson Bay and with the Fox River belt 
in Manitoba. In Manitoba, diabase of the 1884 Ma 
Molson swarm (unit 23a) intruded the Fox River 
belt; thus, sills that intruded the Sutton Inlier are 
probably of similar age. The Wabigoon diabase 
dikes (unit 23b), in northwestern Ontario, and the 
North Channel swarm (unit23c), on the north shore 
of Lake Huron, are also probably of similar age. Co 
incident with the Penokean and Trans-Hudson oro 
genic activity, ea. 1.9 Ga alkalic and carbonatite 
stocks (unit 24) intruded the vicinity of the Kapus 
kasing Structural Zone and several other localities 
in Ontario.

The 1850 Ma, noritic to granophyric, Sudbury 
Igneous Complex (unit 26) intruded brecciated 
Archean and Proterozoic country rocks. The White 
water Group (unit 25), which consists of fragmental 
rocks, wackes and mudstones, is entirely con 
tained within and intruded by the Sudbury Igneous 
Complex. The origin of this complex has been vari 
ously attributed to events related to either a meteor 
ite impact or an explosive volcanic event, or a com 
bination of both.

Mesoproterozoic felsic intrusive rocks and mi 
nor volumes of related volcanic rocks form two 
zones: a 1.4 to 1.5 Ga magmatic zone along the 
north shore of Lake Huron and the west shore of 
Lake Nipigon (unit 27a), and the 1.4 to 1.75 Ga Kil 
larney magmatic zone south of Sudbury (units 27b 
and 27c). Unit 27a is part of an anorogenic magmat 
ic suite extending across North America. Deformed 
equivalents of rocks of the Killarney magmatic zone 
occur within the adjacent Grenville Front tectonic 
zone. The anorogenic granites cut rocks of the 
Sibley Group (unit 28). The Sibley Group is a thin 
(less than 1 km thick) sequence of predominantly 
clastic sedimentary rock, preserved within a fault- 
bounded basin between Lake Nipigon and Lake 
Superior.
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Figure 1. Generalized distribution of major lithologic units, 
structures and subprovince boundaries. The subprovince 
boundaries within the Superior Province are after Card and Cie 
sielski (1986) with minor revisions. Compilation by LA. 
Osmani.

SYMBOLS
Geological boundary ................ ^-  --,

Geological province boundary ........ .
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Fault ..............................     ^

Structural arch ......................     __.
The positions of all boundaries and surveyed lines are 

approximate.

In the Lake Superior area, the Mesoproterozo 
ic Keweenawan Supergroup (unit 29) and asso 
ciated intrusive rocks occupy the Midcontinent Rift, 
and form sequences in excess of 25 km thick over 
lying an attenuated Superior Province basement. 
The lower part of the Keweenawan Supergroup 
consists of 1107 to 1086 Ma basaltic and rhyolitic 
volcanic rocks and minor volumes of sedimentary 
rocks. Volcanic and sedimentary accumulations 
are thickest beneath Lake Superior, within agraben 
that developed at about the same time as the latest 
phase of deformation in the Grenville Province. 
Diabase dikes of the 1238 Ma Sudbury swarm (unit 
30b) are related to major Mesoproterozoic exten- 
sional events which are not otherwise represented 
in the Southern and Superior provinces of Ontario 
and are coincident with the main period of magmat 
ism in the Elzevir Terrane and Central Metasedi 
mentary Belt of the Grenville Province. In the Thun 
der Bay and Lake Nipigon areas, Keweenawan dia 
base sills (unit 31 a), dikes of the Pigeon River and 
Pukaskwa swarms (unit 31 b), ultramafic, gabbroic 
and granophyric plutons (unit 31 c), and felsic to in 
termediate plutons (unit 31 d) intruded Archean 
basement, Sibley Group and Animikie Group sedi 
mentary rocks, and Keweenawan volcanic rocks. 
Diabase dikes of the 1141 Ma Abitibi swarm (unit 
31 e), and possibly correlative dikes in the Atikokan 
area, may be related to an early stage of Keweena 
wan rifting. At approximately the same time as the 
rifting, carbonatitic and alkalic plutons such as the 
Coldwell Complex (unit 32) were emplaced along 
fault zones in the Superior Province north of Lake 
Superior. Clastic sedimentary rocks (unit 33) form 
the upper part of the Keweenawan Supergroup and 
were deposited during regional subsidence, follow 
ing cessation of magmatism. These rocks include 
sandstone, shale and conglomerate of the Oronto 
Group and unconformably overlying sandstone of 
the Jacobsville Group. The alkalic intrusive suite of 
unit 35 includes the Hecla-Kilmer intrusion, at the 
north end of the Kapuskasing Structural Zone, and 
the stocks in Lake Nipissing.

Grenville Province

The Grenville Province is a Mesoproterozoic oro 
genic belt extending from the Gulf of Mexico to 
Scandinavia. The province is characterized in On 
tario by a period of widespread deformation and 
metamorphism during the period 1.06 to 1.1 Ga. 
Within Ontario, the Grenville Province consists of 
two major lithotectonic subdivisions, the Central 
Gneiss Belt (units 36 to 40) and the Central Metase 
dimentary Belt (units 41 to 47). The boundary be 
tween these two belts is a zone of ductile deforma 
tion (unit 48), interpreted as a major deep crustal 
thrust zone.

The Central Gneiss Belt can be subdivided into 
a number of smaller tectonic domains, using struc 
tural trends, rock types, geochronologic data and 
aeromagnetic patterns. These domains are sepa 
rated by ductile deformation zones (unit 48). The 
Central Gneiss Belt consists of a variety of migma- 
titic rocks and gneisses cf unknown protolith (unit 
38), of Archean, Paleoproterozoic and Mesoproter 
ozoic ages, which are cut by Mesoproterozoic to 
Neoproterozoic intrusive rocks of several ages 
(units 37, 39 and 40). Rocks of the Central Gneiss 
Belt have all been metamorphosed to medium to 
high grade; areas of granulite grade are indicated 
on the map. In many areas, several periods of 
metamorphism have occurred and these periods 
are not coincident across the entire Central Meta 
sedimentary Belt. Archean and Paleoproterozoic 
rocks have only been reported in a zone between 
the Grenville Front and the French River. Similar 
scale tectonic domains are also present in the ex 
tension of the Central Gneiss Belt beneath the 
Phanerozoic cover of southwestern Ontario.

The Central Metasedimentary Belt is a supra 
crustal terrane, generally younger than 1.3 Ga, that 
can be subdivided into a number of smaller, fault- 
bounded terranes on the basis of structural trends, 
rock types, geochronologic data, magmatic history, 
geophysics and relative timing of metamorphism. 
These terranes are, from west to east, the Bancroft, 
Elzevir, Sharbot Lake and Frontenac terranes. The 
Bancroft and Frontenac terranes consist mainly of 
shallow-water metasedimentary rocks (units 42 
and 43), with carbonate metasedimentary rocks 
(unit 43) predominant. Rocks of the Bancroft and 
Frontenac terranes are metamorphosed to medium 
grade and high grade. Most volcanic rocks (unit 41) 
in the Central Metasedimentary Belt are in the Elze 
vir and Sharbot Lake terranes, with both calc-alkal 
ic and tholeiitic metavolcanic rocks present. The 
lowest metamorphic grade rocks in the Grenville 
Province are present in these two terranes. Most 
known mineral deposits in the Grenville Province 
occur in the Elzevir and Sharbot Lake terranes. 
Both carbonate and siliceous clastic metasedimen 
tary rocks were deposited contemporaneously dur 
ing volcanism. A variety of plutonic rocks of differ 
ent ages intrude the supracrustal rocks. Plutonic 
activity in the Elzevir terrane was concentrated be 
tween 1.25 to 1.22 Ga and 1.1 to 1.08 Ga, whereas 
plutonism in the Frontenac terrane occurred mainly 
between 1.18 and 1.16 Ga.

Following the latest period of deformation at 
ea. 1.07 Ga, the Grenville Province experienced 
minor intrusive activity in the form of pegmatite dike 
swarms, and the injection of the Frontenac (ea. 0.9 
Ga) and Grenville (ea. 0.5 Ga) diabase dike 
swarms (unit 34).

Based on interpretation of subsurface geology 
in southwestern Ontario, it appears that rocks of the 
Midcontinent Rift are deformed in the Grenville 
Front Tectonic Zone.

PHANEROZOIC

Most of the units for the Phanerozoic are lithostrati 
graphic and are assigned to geological periods. 
Three Paleozoic units, the Port Lambton Group, the 
Detroit River Group and the Kenogami River For 
mation, however, contain geologic period bound 
aries. For simplicity, the legend shows the latter two 
units within the period representing the dominant 
part of the unit. The legend lists units instratigraphic 
order with the oldest unit at the base of each period, 
such that unit 52e is older than unit 52d. This prac 
tice is followed so as to conform with the organiza 
tion of the Precambrian part of the legend. Each 
chronostratigraphic subdivision lists northern On 
tario units followed by southern Ontario units. De 
tailed mapping has been conducted in southern 
and eastern Ontario, and in the area of the Niagara 
Escarpment, whereas northern Ontario has been 
mapped at a reconnaissance scale, supplemented 
by compilation of drilling records.

The Paleozoic rocks of southern and northern 
Ontario (units 49 to 58) were deposited unconform 
ably on the eroded Superior and Grenville prov 
inces. The Paleozoic rocks of southern Ontario oc 
cur within the Michigan and Appalachian basins 
and parts of the St. Lawrence Platform. In northern 
Ontario, Paleozoic strata are restricted to the Hud 
son Bay Basin, the Moose River Basin, and isolated 
outliers. Lithostratigraphic and faunal similarities in 
these widely separated regions suggest intermit 
tent interconnection of these areas and a formerly 
more extensive Paleozoic cover, an interpretation 
supported by the presence of numerous outliers 
(not shown) distributed across the Canadian 
Shield. Sedimentation was predominantly in a shal 
low marine environment with minor episodes of 
continental deposition. The distribution and charac 
ter of the sediments was largely a function of spatial 
variation in water depth, determined by tectonic 
uplift, the balance between chemical and clastic 
sedimentation, and the amount of terrigenous in 
put.

Mesozoic deposits (unit 60) occur in the 
Moose River Basin of northern Ontario (Mattagami 
Formation and Mistuskwia Beds), and the Hudson 
Bay Basin where the Evans Strait Formation has 
been recently discovered underlying a small area. 
The strata are mainly unconsolidated, continentally 
derived sediments.

Ultramafic lamprophyre and kimberlite dikes 
and small plutons (unit 59), shown by the diamond 
symbol, are commonly of Jurassic age. These 
rocks intrude the Paleozoic rocks of southern On 
tario, the Abitibi subprovince and the James Bay 
Lowland. Occurrences are known throughout the 
rest of the province, but have not been systemati 
cally mapped.

FAULTS

Two major classes of faults and shear zones are 
shown on the map:
1. Those faults traceable in surface exposures are 

shown as long dashes.
2. Those faults cutting Precambrian basement 

rocks, and not known to affect overlying Phaner 
ozoic platform units, and faults cutting lower Pa 
leozoic strata, but not extending to the surface, 
are shown as short dashes.

Geological and geophysical evidence has 
been used to identify faults and shear zones. Many 
fault and shear zone systems are several hundred 
metres in width and subsidiary faults produce an 
anastomosing pattern. Space considerations dic 
tate depiction of only the trace of the central part of 
regional-scale fault systems. Faults and shear 
zones are not classified as active or inactive. No 
assessment of seismic risk is implied in selection of 
faults for display on the map. In areas with abun 
dant major faults, the faults displayed are regionally 
the most important features and commonly relate to 
major crustal structures.

Shear zones within the Superior Province oc 
cur within subprovinces, form subprovince bound 
aries and represent both brittle and ductile regimes. 
The Murray Fault, in the Southern Province, sepa 
rates deformed, metamorphosed Huronian strata 
in the south from less deformed Huronian strata in 
the Elliot Lake area. Major faults in the northern part 
of Lake Superior control the formation of the Lake 
Superior graben and the thickness of Keweenawan 
strata. The boundary between the Grenville and 
Southern provinces is the crustal-scale, southeast 
ward-dipping Grenville Front Tectonic Zone. The 
boundary between the Central Gneiss Belt and the 
Central Metasedimentary Belt as well as the 
boundaries between subsidiary tectonic units are 
commonly defined by shear zones. In southern On 
tario, the faults shown cutting Phanerozoic strata 
on the map have greater than 3 m of stratigraphic 
offset. A number of faults controlling the location of 
petroleum occurrences offset Lower Paleozoic 
strata, and are not exposed at surface.

COMPILATION AND PRODUCTION

This geological map of Ontario was compiled main 
ly from maps and reports of the Ontario Geological 
Survey, the Geological Survey of Canada, and the 
geological surveys of Manitoba, Quebec, New 
York, Minnesota and Michigan. In addition, the 
compilation incorporated unpublished maps and 
reports on file with the Ontario Geological Survey, 
university theses, papers in professional journals, 
aeromagnetic maps, gamma ray spectrometry and 
gravity maps, aerial photographs and satellite 
images. A complete reference list for the map and 
explanatory notes is provided in The Geology of 
Ontario (Ontario Geological Survey 1991).
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province of the Superior Province, the Southern 
Province and the Grenville Province, and for the 
Phanerozoic rocks (Figure 1). The compilers for 
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Manitoba
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Minnesota 
New York 
Michigan
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and S.E. Neufeld; technical and cartographic edit 
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LEGEND*

PHANEROZOIC" 
MESOZOIC

CRETACEOUS AND JURASSIC
LOWER CRETACEOUS AND MIDDLE 
JURASSIC

Kaolinitic clay, clay, sand, lignite:
60a Mattagami Fm.; Mistuskwia Beds 
60b Evans Strait Fm.

JURASSIC
Alkalic dikes and intrusions: kimberlite 
and lamprophyre

PALEOZOIC
MISSISSIPPIAN TO DEVONIAN 0

Shale: Port Lambton Gp.

DEVONIAN
UPPER DEVONIAN

Shale
57a Kettle Point Fm.
57b Long Rapids Fm.

MIDDLE DEVONIAN
Limestone, dolostone, shale
56a Hamilton Gp.
56b Marcellus Fm.
56c Dundee Fm.
56d Detroit River Gp.; Onondaga Fm.
56e Williams Island Fm.
56f Murray Island Fm.
56g Moose River Fm.
56h Kwataboahegan Fm.

LOWER DEVONIAN
Sandstone, dolostone, limestone
55a Bois Blanc Fm.; Oriskany Fm. 
55b Stooping River Fm. 
55c Sextant Fm.

PROTEROZOIC 
MESOPROTEROZOIC (0.9 to 1.6 Ga)

UPPER KEWEENAWAN SUPERGROUP
{ s 1086 Ma) 

Jacobsville Gp.; Oronto Gp.:
sandstone, shale, conglomerate

INTRUSIVE ROCKS

Carbonatite-alkalic intrusive suite 
(1.0 to 1.2 Ga): carbonatite, nepheline 
syenite, alkalic syenite, ijolite, fenite; 
associated mafic and ultramafic rocks

Mafic and related intrusive rocks 
(Keweenawan age)'
31 a Logan and Nipigon sills (1109 Ma):

diabase sills 
31b Pigeon River and Pukaskwa

swarms: diabase dikes 
31 c Ultramafic, gabbroic and granophyric

intrusions
31 d Felsic to intermediate intrusive rocks 
31e Abitibi swarm (1141 Ma): diabase

dikes

Mafic intrusive rocks'
30a Mackenzie swarm (1267 Ma): 

diabase dikes
30b Sudbury swarm (1238 Ma): diabase 

dikes

MIDDLE AND LOWER KEWEENAWAN
SUPERGROUP (1086 to 1107 Ma) 

Osler Gp.; Mamainse Point Fm., 
Michipicoten Island Fm.
29a Basalt and associated conglomerate

and arkose 
29b Rhyolite, quartz feldspar porphyry;

associated conglomerate and arkose

Sibley Gp.: conglomerate, sandstone, 
shale

SILURIAN
UPPER SILURIAN

Limestone, dolostone, shale, 
sandstone, gypsum, salt
54a Bass Islands Fm. 
54b Bertie Fm. 
54c Salina Fm.
54d Kenogami River Fm. (Upper Silurian 

to Lower Devonian)

MIDDLE AND LOWER SILURIAN
Sandstone, shale, dolostone, siltstone
53a Guelph Fm.
53b Lockport Fm.
53c Amabel Fm.
53d Clinton Gp.; Cataract Gp.
53e Thornloe Fm.; Earlton Fm.
53f WabiGp.
53g Attawapiskat Fm.
53h Ekwan River Fm.
53i Severn River Fm.

ORDOVICIAN
UPPER ORDOVICIAN

Shale, limestone, dolostone, siltstone
52a Queenston Fm.
52b Georgian Bay Fm.; Blue Mountain

Fm.; Billings Fm.; Collingwood Mb.;
Eastview Mb. 

52c Liskeard Gp. 
52d Red Head Rapids Fm. 
52e Churchill River Gp. 
52f Bad Cache Rapids Gp.

MIDDLE ORDOVICIAN
Limestone, dolostone, shale, arkose, 
sandstone
51a Ottawa Gp.; Simcoe Gp.; Shadow

Lake Fm. 
51 b Chazy Gp., Rockcliffe Fm.

LOWER ORDOVICIAN

Dolostone, sandstone: Beekmantown Gp.

Conglomerate, sandstone, shale, 
dolostone: Potsdam Gp.; Nepean Fm., 
Covey Hill Fm.

PRECAMBRIAN*
GRENVILLE PROVINCE e 

PROTEROZOIC
NEO- TO MESOPROTEROZOIC
(0.57 to 1.6 Ga)

Tectonite unit: tectonites, straight 
gneisses, porphyroclastic gneisses, 
unsubdivided gneisses in major 
deformation zones, mylonites, 
protomylonites

CENTRAL METASEDIMENTARY BELT

Late felsic plutonic rocks':
granodiorite, granite, syenite, pegmatite, 
alkalic granite, migmatitic gneisses

Mafic to ultramafic plutonic rocks':
diorite, gabbro, peridotite, pyroxenite, 
anorthosite, derived metamorphic rocks

Alkalic plutonic rocks: nepheline 
syenite, alkalic syenite, fenite; associated 
mafic, ultramafic and carbonatitic rocks

Early felsic plutonic rocks':
granodiorite, tonalite, monzogranite, 
syenogranite; derived gneisses and 
migmatites

GRENVILLE SUPERGROUP AND 
FLINTON GROUPS

Carbonate metasedimentary rocks:
marble, calc-silicate rocks, skarn, tectonic 
breccias

Clastic metasedimentary rocks':
conglomerate, wacke, quartz arenite, 
arkose, limestone, siltstone, chert, minor 
iron formation, minor metavolcanic rocks

Mafic to felsic metavolcanic rocks:
flows, tuffs, breccias, minor iron formation, 
minor metasedimentary rocks; includes 
reworked pyroclastic units, amphibolite

MESOPROTEROZOIC (0.9 to 1.6 Ga)
CENTRAL GNEISS BELT

Felsic igneous rocks: tonalite, 
granodiorite, monzonite, granite, syenite; 
derived gneisses

Anorthosite and alkalic igneous rocks:
anorthosite, anorthositic gabbro, gabbro 
and related gneisses, nepheline syenite, 
alkalic syenite

MESO- TO PALEOPROTEROZOIC
(0.9 to 2.5 Ga)

Felsic intrusive rocks
27a Granite, alkali granite, granodiorite, 

quartz feldspar porphyry; minor 
related volcanic rocks ''(1.4 to 1.5 Ga)

27b Killarney monzogranite and granitic 
rocks* (1.7 and 1.4 Ga)

27c Intermediate to felsic volcanic rocks* 
(1.8 to 1.9 Ga)

PALEOPROTEROZOIC (1.6 to 2.5 Ga)
Sudbury Igneous Complex (1850 Ma):
norite, gabbro, granophyre

Whitewater Gp.': fragmental rocks, 
mudstone, wacke

Carbonatite-alkalic intrusive suite 
(ea. 1.9 Ga): carbonatite, nepheline 
syenite, alkalic syenite, ijolite, fenite; 
associated mafic and ultramafic rocks

Mafic intrusive rocks'
23a Molson swarm (1884 Ma): diabase

dikes; and Sutton Inlier: diabase sills 
23b Wabigoon swarm: diabase dikes 
23c North Channel swarm: diabase dikes

Sedimentary rocks
22a Animikie Gp. m: wacke, shale, iron 

formation, limestone, minor volcanic 
rocks

22b Sutton Inlier: dolostone, chert 
breccias, argillite, wacke, 
conglomerate, iron formation

Mafic and related intrusive rocks'
21 a Preissac swarm: diabase dikes 
21 b Marathon swarm: diabase dikes 
21 c Kenora-Fort Frances swarm:

diabase dikes 
21 d Nipissing sills (2219 Ma): diabase

sills, dikes and related granophyre 
21 e Mafic dikes and plutons of uncertain

age

Felsic intrusive rocks (Murray Granite 
2388 Ma, Creighton Granite 2333 Ma):
granite

HURONIAN SUPERGROUP 
{2.2 Ga to 2450 Ma)

Cobalt Gp. n: conglomerate, wacke, 
arkose, quartz arenite, argillite

Quirke Lake Gp.; Hough Lake Gp.; 
Elliot Lake Gp.
18a Conglomerate, wacke, arkose, quartz 

arenite, argillite, limestone, dolostone 
18b Volcanic rocks of the Elliot Lake Gp.

INTRUSIVE ROCKS 
Mafic and ultramafic intrusive rocks
17a Matachewan and Hearst swarms

(2454 Ma)': diabase dikes 
17b Gabbro, anorthosite

SUPERIOR PROVINCE 
ARCHEAN

NEOARCHEAN (2.5 to 2.9 Ga) 
INTRUSIVE ROCKS

Diorite-nepheline syenite suite^0:
pyroxenite, diorite, monzonite, syenite, 
nepheline syenite (saturated to 
undersaturated suite)

NEO- TO MESOARCHEAN
(2.5 to 3.4 Ga) w

INTRUSIVE ROCKS

Massive granodiorite to granite:
massive to foliated granodiorite to granite 
15a Potassium feldspar megacryslic units

Diorite-monzonite-granodiorite suite:
diorite, tonalite, monzonite, granodiorite, 
syenite and hypabyssal equivalents 
(saturated to oversaturated suite)

Migmatitic rocks and gneisses of 
undetermined protolith: commonly 
layered biotite gneisses and migmatites; 
locally includes quartzofeldspathic 
gneisses, orthogneisses, paragneisses

Mafic rocks: amphibolite, gabbro, diorite, 
mafic gneisses

Gneisses of metasedimentary origin:
quartzofeldspathic gneisses, pelitic to 
semi-pelitic gneisses, calc-silicate 
gneisses, minor quartzite, minor marble 
and marble breccia

SOUTHERN" AND SUPERIOR
PROVINCES 

EARLY PALEOZOIC TO 
NEOPROTEROZOIC (0.45 to 0.9 Ga)

Carbonatite-alkalic intrusive suite
(450 to 600 Ma): carbonatite, nepheline 
syenite, alkalic syenite, ijolite, fenite; 
associated mafic and ultramafic intrusions 
35a Intrusions of uncertain age

Mafic intrusive rocks'
34a Grenville swarm (-575 Ma): diabase

dikes 
34b Frontenac swarm (850 to 900 Ma):

diabase dikes 
34c Gabbro, diorite, ultramafic rocks,

granophyre

Muscovite-bearing granitic rocks:
muscovite-biotite and cordierite-biotite 
granite, granodiorite-tonalite

Foliated tonalite suite: tonalite to 
granodiorite foliated to massive

Gneissic tonalite suite: tonalite tp 
granodiorite foliated to gneissic with 
minor supracrustal inclusions

Mafic and ultramafic rocks'*: gabbro,
anorthosite, ultramafic rocks

Coarse clastic metasedimentary 
rocks'": mainly coarse clastic 
metasedimentary rocks, with minor, mainly 
alkalic, mafic to felsic metavolcanic flows, 
tuffs and breccias

NEO- TO MESOARCHEAN (2.5 to 3.4 Ga)
SUPRACRUSTAL ROCKS

Migmatized supracrustal rocks^
metavolcanic rocks, minor 
metasedimentary rocks, mafic gneisses of 
uncertain protolith, granitic gneisses

Metasedimentary rocks^ wacke, 
arkose, argillite, slate, marble, chert, iron 
formation, minor metavolcanic rocks
7a Paragneisses and migmatites 3 
7b Conglomerate and arenite

Felsic to intermediate metavolcanic 
rocks^': rhyolitic, rhyodacitic, dacitic and 
andesitic flows, tuffs and breccias, chert, 
iron formation, minor metasedimentary and 
intrusive rocks; related migmatites

Mafic to intermediate metavolcanic 
rocksfl': basaltic and andesitic flows, 
tuffs and breccias, chert, iron formation, 
minor metasedimentary and intrusive 
rocks, related migmatites
5a Andesitic flows, tuffs and breccias 

with minor rhyolites"

Mafic to ultramafic metavolcanic
rocksS": mafic metavolcanic rocks with 
minor komatiite, minor metasedimentary 
and pyroclastic rocks

MESOARCHEAN (2.9 to 3.4 Ga)"
SUPRACRUSTAL ROCKS 

Mafic metavolcanic and 
metasedimentary rocks': mafic 
metavolcanic rocks, minor iron formation

Felsic to intermediate metavolcanic 
rocks': rhyolitic, rhyodacitic, dacitic and 
andesitic flows, tuffs and breccias

Metasedimentary rocks and mafic to 
ultramafic metavolcanic rocks tw:
coarse clastic metasedimentary rocks, 
marble, quartz arenite, iron formation, 
komatiite, mafic metavolcanic rocks, and 
minor felsic metavolcanic rocks

a The letter "G" preceding a map unit number indicates 
lithologic information interpreted from geophysical data.

b Phanerozoic stratigraphic nomenclature varies in the 
level of detail to match the variable level of detail 
displayed on the map face.

c Unassigned.

d Subdivisions of Precambrian geologic time and units 
characterized by a range of ages are cited in terms of 
Ga. The subdivisions of geologic time correspond to 
international standards as described in the marginal 
notes. All ages of individual units cited in the legend are 
based on high precision U/Pb zircon ages, and are cited 
in terms of Ma.

e Granulite grade units are shown by screened overprint.

f The rocks of the Central Granulite Terrane in Quebec 
are coded in a lithologic sense only and represent units 
of ea. 1050 to 1150 Ma in age. Equivalents of these rocks 
are not known to be present in Ontario.

9 Rocks in these groups are subdivided lithologically. The 
order does not imply age relationship within or among 
groups.

h This part of the legend describes Proterozoic units of the 
Southern Province, and those Proterozoic units within 
the Superior Province. Most diabase dike and alkalic 
intrusive rock map units listed for the Grenville Province 
cut Grenville and Southern provinces; therefore, they 
are listed in the Southern Province part of the legend.

1 A generalized distribution of diabase dikes is shown. 
Some individual swarms occur in more than one 
geological province.

i This unit has a geographic distribution from the west 
shore of Lake Nipigon to the north shore of Lake Huron, 
including the Cutler, Chief Lake, Croker Island, English 
Bay and Manitoulin granites.

k This unit includes the Killarney and related granitoids 
and equivalent metavolcanic units, as well as the 
Killarney area granitoids.

1 This unit includes the Chelmsford, Onwatin and 
Onaping formations.

mThis unit includes the Gunflint and Rove formations.

n This unit includes the Gowganda, Lorrain, Gordon Lake 
and Bar River formations.

0 This unit was formerly classified as Algoman and/or 
Laurentian. Units 13,14 and 15 are mainly Neoarchean 
except in areas of the Sachigo Subprovince, where 
some examples of Mesoarchean age occur.

P The intrusive rocks of Archean age range from 
approximately 2.65 Ga to 3.2 Ga.

9 This unit was formerly classified as Haileyburian.

r This unit was formerly classified as Timiskaming. This 
unit comprises fluvial to marine metasedimentary rocks 
with minor, commonly alkalic, metavolcanic rocks which 
locally unconformably overlie units 1 to 6. They have 
generally only undergone the late deformation common 
in greenstone belts.

s These units are shown only in the English River and 
Quetico subprovinces.

' This unit was formerly classified as Keewatin. Most of 
these sequences range in age from 2.7 Ga to 2.8 Ga 
based on U/Pb zircon ages.

u These units are large enough to show at the map scale 
only within the Abitibi Subprovince, forming the Blake 
River Group and units south of Lake Abitibi.

v The units under this heading include those greenstone 
belts which are older than 2.9 Ga based on U/Pb zircon 
chronology. All other Archean- greenstones have been 
placed in the Neo- to Mesoarchean subdivision of the 
legend.

wThis unit comprises those greenstone sequences in 
which shallow-water supermature sediments (quartz 
arenites, shallow-water carbonates) have been 
identified. This type of unit unconformably overlies older 
granitoid rocks in the Steeprock Lake area, and older 
greenstones in the North Caribou Lake area.
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This map published with the permission of V.G. Milne, Di 
rector, Ontario Geological Survey.

 Queen's Printer for Ontario, 1991.

This map is one of a set published to mark the 1991 cen 
tennial of the establishment of an Ontario Bureau of 
Mines. It was produced specifically to accompany The 
Geology of Ontario, Ontario Geological Survey, Special 
Volume 4.
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