NOTES

The Southern Ontario sheet includes parts of St. Lawrence Platform and the
Southern and Grenville Provinces of the Canadian Shield, embracing an area of about
285,000 sq. kilometres, or 110,000 sq. miles. The Canadian Shield is a peneplaned
upland of low, rolling, wooded hills with moderate relief where deeply incised by river
systems. St. Lawrence Lowlands are low-lying, drift-covered plains divided by an arm
of the Canadian Shield which crosses the St. Lawrence River to join with the Adiron-
dack Mountains in New York. The Western St. Lawrence Lowlands, which include
some of the Great Lakes, are broken into two parts by the prominent Niagara Escarp-
ment that extends from Manitoulin Island into New York state. South of Lake Ontario,
the lowland terrain rises to form the deeply incised Allegheny Plateau.

More than two-thirds of the sheet is underlain by Paleozoic rocks of Michigan Basin,
Allegheny Basin and the Ottawa Embayment, and extension of Quebec Basin lying to
the east. Separating Michigan and Allegheny Basins are the broad southwest plunging
Algonquin Arch and the northeast plunging Findlay Arch. The structural depression
between the two is the Chatham Sag. The Ottawa Embayment is bounded on the north
and segmented by several normal faults. It is bordered on the south and west by
Frontenac and Adirondack Arches respectively. The fault system cuts rocks as young
as Upper Ordovician in the embayment, and Middle Silurian in Timiskaming graben
north of the sheet; displacement is probably of late Paleozoic or Mesozoic age. Minor
faults in Allegheny and Michigan Basins vary from Late Silurian to post-Devonian in
age. Extensive solution of Upper Silurian salt beds within the two basins contributed
to local deformation of Upper Silurian and Devonian strata.

The oldest Paleozoic rocks of Cambro-Ordovician (Croixian-Canadian) age consist
of coarse grained, orthoquartzitic sandstones derived from the Precambrian base-
ment rocks. They rest on an erosional surface of low relief and are overlain gradation-
ally by massive Lower Ordovician dolomites. At the close of the Early Ordovician the
region was uplifted and the strata were eroded from Algonquin and Frontenac Arches
and the margin of the Canadian Shield. Disconformably succeeding the Cambro-
Ordovician are early Middle Ordovician shales, siltstones, sandstones and limestones
which are in turn disconformably overlain by late Middle Ordovician limestones, the
latter at one time extending over much of the southern Canadian Shield. In the late
Middle and Late Ordovician, the emergence of Taconian tectonic lands in Appalachian
Orogen to the southeast provided the source of terrigenous clastics that were trans-
ported northwestward onto the craton. These consist of black euxinic shales in Alle-
gheny Basin that intertongue with limestones and overlap to the northwest in the
Edenian, and gradually grade upward into Maysvillian shales, siltstones and sand-
stones and ultimately into red Richmondian clastics, the marine part of The Queenston
IDclelta(.jThe red beds grade northwestward into shallow water carbonates on Manitoulin

sland.

In Early Silurian time, rejuvenated tectonic lands intermittently shed grey and red,
coarse clastics into Allegheny Basin which intertongued with shales and carbonates
on Algonquin Arch and Michigan Basin. In the Middle Silurian, thick accumulations of
organic-bound, shelf-edge carbonates and bioherms prevailed around the margin of
Michigan Basin. In the Late Silurian, the carbonate barrier bordering Michigan Basin
and emergent lands south of Allegheny Basin restricted marine circulation and resul-
ted in the deposition of salt and anhydrite within the two basins.

Early Devonian (Gedinnian-Siegenian) carbonates and sandstones are present in
Allegheny Basin, but only minor remnants of Siegenian rocks are preserved on Algon-
quin Arch and in Michigan Basin. Emsian cherty limestones and sandstones in Alle-
gheny Basin disconformably overlap northwestward to rest directly on the Upper
Silurian. Middle Devonian (Eifelian) shelf-edge and biohermal carbonates deposited
in Allegheny and Michigan Basin are succeeded in the Michigan Basin by evaporites
and carbonate. Middle Devonian (Givetian) and Upper Devonian rocks of southern
Allegheny Basin are mainly coarse, red clastics of the Catskill Delta, derived from
Acadian tectonic lands. They grade northward into grey and black shale, siltstone
and minor carbonate.

Thick, fine and coarse sequences of Mississippian and Pennsylvanian age are
preserved in Allegheny and Michigan Basins and probably covered part of Algonquin
Arch, but were removed by erosion during the long hiatus that prevailed to the onset
of the Quaternary.

Accounts of the geology of the Precambrain portion of the Southern Ontario sheet
are given on adjacent and overlapping sheets.

The Great Lakes region has long been a major industrial region for both Canada
and United States. The oil and gas fields of southern Ontario and Pennsylvania are
the oldest in North America. The widespread salt deposits in Michigan and Allegheny
Basins are mined or recovered as artificial brine. Gypsum has been mined for more
then 150 years. Brick, tile and pottery are manufactured from the shales. Because of
their great variety of uses in the construction industry, the limestones, dolomites and
sandstones have become the most valuable.
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Geological compilation by B.V. Sanford and A.J. Baer, 1971

Geology of the St. Lawrence Platform was compiled by B.V. Sanford from published
maps of the Geological Survey of Canada, the Quebec Department of
Natural Resources, and the Ontario Division of Mines and from the state
geological maps of New York, Pennsylvania, Ohio and Michigan
with contributions by G.D. Ells.
Geology of the Canadian Shield was compiled by A.J. Baer
from published and unpublished maps of the Geological Survey of Canada,
the Quebec Department of Natural Resources and the Ontario
Division of Mines, and from the state geological map
of New York with contributions by Y.W. Isachsen

Geological cartography by N.A. Grenier,Geological Survey of Canada

Computer-assisted and traditional cartographic techniques were used to produce
the geological information portrayed on this map. Boundaries, faults, folds and isograds
were digitized in the Computer Assisted Cartographic Unit of the Geological Survey

Under a co-operative arrangement, the staff of the Geological Survey of Canada used
data processing and plotting facilities provided by the Automated Cartography Unit
of the Surveys and Mapping Branch to generate plot files and the final reproduction

material for lithography

Base map assembled by the Geological Survey of Canada, from the IMW maps
NL-17, NL-18, NK-17 and NK-18 published at the same scale by the Surveys and Mapping Branch
in 1972, 1974, 1949 and 1961 respectively.
Roads were generalized by the Geological Survey of Canada

This map has been produced from a scanned version of the original map
Reproduction par numérisation d'une carte sur papier
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PALEOZOIC
A

LEGEND

ST. LAWRENCE PLATFORM
(" LOWER MISSISSIPPIAN

IMM  MARSHALL: sandstone

IMC  COLDWATER: shale

DEVONIAN AND MISSISSIPPIAN
UPPER DEVONIAN AND/OR LOWER MISSISSIPPIAN

DMPL PORT LAMBTON GROUP: shale, sandstone
DMse SUNBURY, BEREA, BEDFORD: shale, sandstone

DEVONIAN
UPPER DEVONIAN

uDA ANTRIM: black shale

uDKP  KETTLE POINT: black shale

uDu undivided: black shale, siltstone

uDco CONEWANGO: shale, siltstone

uDct  CONNEAULT GROUP: shale, siltstone

uDcy CANADAWAY GROUP: shale, siltstone

uDuw JAVA AND WESTFALLS GROUP: shale, siltstone

uDs  SONYEA GROUP: black and grey shale, siltstone

uDG  GENESEE GROUP: black and grey shale, siltstone

MIDDLE DEVONIAN

mDT  TULLY: limestone

mDH  HAMILTON GROUP (except MARCELLUS): shale, limestone
mDTR TRAVERSE GROUP: limestone, shale

mDM  MARCELLUS: black shale
mDRc ROGERS CITY: limestone

mDo  DUNDEE: limestone

mDL  LUCAS: dolomite, limestone

mDA  AMHERSTBURG: limestone, dolomite

mDF  FORMOSA: limestone reef

mDo ONONDAGA: limestone

mDos ONONDAGA, SCHOHARIE (Lower Devonian):
limestone, sandstone

LOWER DEVONIAN

IDBB  BOIS BLANC: limestone, dolomite
IDH HELDERBURG GROUP: /imestone, dolomite

Do ORISKANY: sandstone

SILURIAN
UPPER SILURIAN

uSBI  BASS ISLANDS: dolomite
uSB  BERTIE: dolomite

uSs  SALINA: shale, dolomite, gypsum, salt

MIDDLE SILURIAN
77

mSG  GUELPH: dolomite

| mSE ERAMOSA: dolomite

mSFA  FOSSIL HILL, AMABEL: dolomite
| mSGe GOAT ISLAND, GASPORT: dolomite

mSL  LOCKPORT GROUP: dolomite

mSCc  CLINTON GROUP: shale, sandstone, dolomite

LOWER AND MIDDLE SILURIAN

imSc  CATARACT GROUP: shale, sandstone, dolomite

ISM MEDINA GROUP: red and grey sandstone, shale

ORDOVICIAN
UPPER ORDOVICIAN

uOk  KAGAWONG: dolomite

vOQ QUEENSTON: red shale
uOQR QUEENSTON, RUSSELL: red shale, limestone

uOo OSWEGO: sandstone

uwOc  CARLSBAD: grey shale

uwOL  LORRAINE: grey shale

uOMD MEAFORD-DUNDAS: grey shale, limestone

uOwmM WEKWEMIKONGSING, MEAFORD: grey shale, limestone

uOce COLLINGWOOD, BLUE MOUNTAIN: shale
uOcs COLLINGWOOD, SHEQUIANDAH: shale
uOeEB EASTVIEW, BILLINGS: black shale, limestone

MIDDLE ORDOVICIAN

mOu  UTICA: black shale

mOT  TRENTON GROUP:/imestone
mOc  BLACK RIVER AND TRENTON GROUPS: mainly carbonate

mOBR BLACK RIVER GROUP:/imestone

mOR  ROCKCLIFFE: shale, sandstone, limestone

LOWER ORDOVICIAN

108 BEEKMANTOWN GROUP: dolomite
100 OXFORD: dolomite

IOM  MARCH: sandstone, dolomite

ION NEPEAN: sandstone

UPPER CAMBRIAN AND/OR LOWER ORDOVICIAN

€0t THERESA: sandstone, dolomite

€0p  POTSDAM: sandstone
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GRENVILLE AND SOUTHERN PROVINCES
/HADRYNIAN OR YOUNGER

diabase dyke

N\

HELIKIAN

Hy syenite

Hy-h  hornblende syenite
Hy-h  hypersthene syenite
Hy-x pyroxene syenite
Hyq quartz syenite

HWyu nepheline syenite

Hg granite

Hg-h hornblende granite
Hg-b biotitic granite
Hgo olivine granite

Mgk potassic granite
Hglk alaskite

Ha anorthosite, grabbro

Hdi diorite
Hb gabbro
Hs| slate

Hnc  marble

Hq quartzite

Hcg  conglomerate

| T
| SIE—

Hvd  andesite

rhyolite

Hm amphibolite
HWn-h  hornblende gneiss

Hn paragneiss

Hn-bh hornblende-biotite gneiss

Hngf biotite quartzofeldspathic gneiss

"

Hng ig , granitic g

Hn-xh amphibole-pyroxene gneiss
Hn-x garnet-amphibole-pyroxene gneiss

- Hn-s  sillimanite-garnet-biotite gneiss

APHEBIAN

Ad NIPISSING: diabase

paragneiss

An-b  Dbiotite gneiss
An-bh hornblende-biotite gneiss

An-gh hornblende-garnet-biotite gneiss

An-s sillimanite-garnet-biotite gneiss

An-h  hornblende gneiss

| Angf biotitic quartzofeldspathic gneiss

Ang  migmatite, granitic gneiss
Ang-b biotitic migmatite
An-hfi amphibole-hypersthene gneiss

An-x garnet-amphibole-pyroxene gneiss

1Angf biotitic quartzofeldspathic gneiss
(relatively older than Anqf)

APHEBIAN OR HELIKIAN

Pg granite
Pgd  granodiorite

Pn-s sillimanite-garnet-biotite gneiss

Png  migmatite
Png-b biotitic migmatite
Pnqf biotitic quartzofeldspathic gneiss

Pnh  quartzofeldspathic gneiss, leucogranulite

ARCHEAN OR PROTEROZOIC

gk potassic granite

gk-b  biotitic potassic granite
gd granodiorite

b gabbro
di diorite

ub ultrabasics

n paragneiss
n-gh  amphibole-garnet-biotite gneiss
nm hornblende gneiss

n-bg garnet-biotite gneiss

ng migmatite, granitic gneiss

n-hh  amphibole-hypersthene gneiss

n-xh  amphibole-pyroxene gneiss
ng-x  pyroxene migmatite

NOTE: Large bodies of water are indicated
by a white wave pattern
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