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Map 2336 
HAMILTON 
Paleozoic Geology

V

Physiography of the Hamilton area is dominated by three main fea 
tures, viz. the Niagara Escaroment trending north-south through the 
western part of the area, Lake Ontario in the east, and trie deeply incised 
Dundas Valley at the southern margin of the area. The erosional edge 
of a sequence of Silurian dolostones and dolomitic limestones forms 
the Escarpment. Below this feature more easify eroded Ordovician 
shales produce hummocky topography much dissected Dy small east 
ward draining streams. Farther east the Ordovician strata are covered 
by a veneer of Pleistocene sediment s forming an eastward leveling plain 
that extends to Lake Ontario. The Dundas Valley is a bedrock valley 
some 600 feet deep which is now partly filled by Pleistocene sediments 
(Karrow, 1963)

STRATIGRAPHY

Gegrgjan Bay Formation (Upper Ordovician-Maysvillian) This unit out 
crops along the shore of Lake Ontario and in steep-sided stream valleys 
in the northeastern part of the map-area. It may underlie the lower 
reaches of the Dundas Valley but the Paleozoic geology of that region 
is obscured Py Pleistocene sediments The Georgian Bay Formation 
consists o! grey-green shales with mterbeds of sandstone, grey-green 
siltstone, and grey argillaceous limestone. The frequency of these hard- 
bands increases towards the top of the unit. Upper surfaces of the 
siltstone beds commonly contain parallel to anastomosing, symmetrical 
ripple-marks Both the.siltstones and limestones are very fossiliferous. 
The lower part of the unit is not exposed in the map-area so that a 
reliable estimate of total thickness can not be made. A minimum thickness 
of 200 fee! is exposed in surface outcrops. The upper contact of the 
unit with the overlying Queenston Formation is transitional; the grey- 
green shales and limestones grade upward into red shales and thin 
red limestone beds. The contact relationships are displayed best in 
Oakvilte Creek, about 0.25 miles west of the Queen Elizabeth Way.

Queenslon Formation (Upper Ordovician-Richmondian) This unit forms 
the bedrock of the major portion of the map-area east of the Escarpment 
and in the Dundas Valley It is dominantiy red, hematitic, fissile and 
micaceous calcareous shale. Reduction zones having a green coloura 
tion occur parallel and discordant to bedding. The true thickness of 
Ihe unit cannot be determined from outcrop studies but a minimum 
thickness of 300 feet is estimated. The upper contact of the unit with 
the Whirlpool Formation is sharp and disconformable.

Whirlpool Formation This unit outcrops near the base of the Escarpment 
tnroughout the map-area Whereas the unit is resistant to weathering 
the nature of the slope at the base cf the Escarpment does not permit 
the usual terrace to be developed (see Telford, Bond and Liberty. 1974). 
The unit is composed of medium to thick bedded, brown weathered, 
light tan to grey, quartz sandstone. The sandstone varies from fine to 
very fine grained; the grains are subrounded and well-sorted. Thin shale 
partings and seams can occur Sedimentary features include symmetri 
cal and asymmetrical ripple marks and ripple cross-laminations The 
unit vanes up to 15 feet in thickness.

Manitoulin Formation The Manitoulin Formation everywhere conform 
ably overlies t he Whirlpool Formation. The contact is readily distinguish 
able with the cessation of sandstone being moderately sharp. The lithol 
ogy of the Manitoulin Formation is consistent across the map-area. 
It comprises thin to medium bedded, brown weathered, grey, finely 
crystalline, argillaceous dolostone Chert nodules are often present, 
as are thin shale partings and seams The unit is moderately fossiliferous. 
A maximum thickness of 11 feet is known from outcrop studies but 
this figure diminishes to 8.5 feet at the southern limit of the map-area.

Cabot Head Formation This unit is poorly exposed throughout the 
map-area It could be seen formerly in fhe Clappison's Corners road 
cut. It is composed of finely laminated grey and green shale with m- 
terbeds of sublithographic or finely crystalline limestone and occasional 
siltstone. Red and green coloured sandstones can occur also (see 
Grimsby and Thorold Formations). Because of the solt weathering 
nature of the shale the lower contact of the unit with the Manitoulin 
Formation is usually obscured. A minimum thickness of 37 feet of shales 
is known at the southern limit of the map-area

GnmsPy Formation The Grimsby Formation is poorly exposed through 
out Itie map-area. However, the soft nature of the underlying Cabot 
Head Formation and the resistant nature of overlying dolostones (see 
later) permit the unit to be seen occasionally, it is composed of fine 
grained sandstone with interbedded shale. Red is the dominant colour 
on wealhered surfaces but greens are evident. The red colouration is 
probably due lo hematite. Channel-fill structures and cross bedding 
are present Inarticulate brachiopod and bryozoan fossils are present 
bul nol m abundance A thickness of 12 feet is known at the Clappison's 
Corners road cut on Highway Mo. 6. Northward from this locality Bolton 
(195?) did not recognize the Grimsby as a formation. He noted reddish 
calcareous sandstone and red shale in the upper part of the Cabot 
Mead Formation He thus involved an arbitrary cutoff by assigning such 
Deds lo the Cabot Head Formation in this northern region. 
pinion Group (Middle Silunan-Niagaran)

Formation This unit can be observed at only a few localities 
in the map-area, viz. Clappison's Corners road cut, Sydenham Road 
cut and at Rock Chapel. It is composed of thin-bedded, greenish, very 
fine-grained sandstone (almost a siltstone). On weathered and wet 
surfaces ihe colour is distinctly greenish. There can be considerable 
amounts of very thin, green shale partings. Fragments of the inarticulate 
brachiopod Lingula sp. are common. A thickness ot 13. 5 feet has been 
measured m the past at the Clappison's Corners road cut; only a part 
of this outcrop can now be seen. The lower boundary of the Thorold 
Formation is drawn at the green to red (Grimsby) colour change.

Northward from Clappison's Corners and Waterdown, Bolton (1957) 
did not recognize the Thorold as a formation. He noted sandy grey 
shales with buff dense interbeds (which have the green Thorold colour) 
within the upper part of the Cabot Head Formation. He thus involved 
an arbitrary cutoff by assigning such beds to the Cabot Head Formation 
in the northern region.

Reynales Formation This unit is well exposed near the base of the 
Niagara Escarpment. It forms the floor of several quarries north of 
Waterdown. e.g. Nelson Crushed Stone quarry at Mt. Nemo. The lower 
boundary of the unit is usually sharp, sulphide mineralization is often 
present, and the lithology change is very evident (dolostone lo green 
sandstone of the Thorold Formation).

The Reynales Formation is divisible into lower and upper members. 
The former consists of thin to medium beds of blue, finely crystalline 
and lithographic dolostones with some shale partings Sulphides such 
as pyrite, marcasite, and chalcopyrite have been identified, as well as 
glauconite and phosphate pellets. Pentamerid brachiopods are usually 
present in abundance. The upper member is dominantly lithographic 
and sublithographic dolostone. Occasional shale partings are present, 
as are minor laminations. The two members are readily distinguishable. 
The total thickness of the formation at the Clappison's Corners road 
cut is 9 feet and this remains relatively constant throughout fhe map- 
area. The lower member remains m the order of 2 feet in thickness.

Irondequoif Formation This unit is well exposed in the Escarpment lace 
and can still be distinguished north of Boiton's arbitrary cutoff boundary 
in the Waterdown region (see later notes on Gasport Member of the 
Lockporf Formafion). If consists of grey, fine and medium crystalline, 
porous limestone m thin and medium beds Vugs may be filled with 
calcite or gypsum and the unit is quite fossiliferous. The lower contact 
with the Reynales Formation is sharp: it is considered to be a disconfor 
mity and corrosion surface (Mosher, 1972). Changes from fine and 
medium crystalline textures to the Reynales' lithographic texture is 
easily noted at most localities, A basal conglomerate is offen present 
At Ciappison's Corners road cut the Irondequoit is 6 8 feet thick.

Rochester Formation The Rochester Formation is moderately well ex 
posed in the Escarpment lace and can be seen in the Clappison's 
Corners and Sydenham road cuts, and in the former King City Sand 
and Crushed Stone Limited quarry and the old Nelson quarry. Water 
down The unit consists of thin beds of dark grey shale interbedded 
with 0.1-0.2 foot beds of lithographic and finely crystalline dolostone 
and limestone Argillaceous limestones are also present Thickness 
varies from 5 to O feet as the shale unit thins northward. In the Ciap 
pison's Corners road cut contacts with the underlying Irondequoit For 
mation and overlying Gasport Member of the Lockport Formation are 
sharp and conformable

The Decew Formation, ihe uppermost unit of the Clinton Group 
(Bolton, 1957) is not present within the map-area.

Lockport Formation (Middle Silunan-Niagaran) From Niagara Falls to 
Dundas and the Clappison's Corners road cut the Lockport Formation 
has been divided previously into three members, viz. the Gasport, Goat 
Island, and Eramosa Members. A fourth member, lying stratigraphically 
between the Goat Island and Eramosa Members, is described informally 
herein. The present authors will formally define this new member in 
a forthcoming publication.

Gasport Member This member is well exposed along the rim of the 
Niagara Escarpment, in which it is a prominent unit across the breadth 
of the map-area. It is particularly well exposed in road cuts near Dundas 
and Waterdown. on Sydenham Road, and near Clappison's Corners. 
Possible Gasport-equivalent strata have been traced northward to the 
Macdonald-Cartier Freeway (Hwy. 401).

The member consists dominantly of limestone and dolostone; these 
are fine to medium crystalline, grey weathering (blue-grey on fresh 
surfaces), medium and massive bedded, porous and vuggy, and 
fossiliferous. Where the Gasport Member overlies the Rochester Forma 
tion the contact is readily distinguishable. Where the Rochester Forma 
tion is absent (north of Waterdown region) the Gasport Member directly 
overlies the Irondequoit Formation and the contact is often difficult to 
identify. At Sydenham Road road cut the Gasport is 20 feet thick while 
it thins to 10 feet at Clappison's Corners road cut.

Goat Island Member This member is well exposed in the southern part 
of the map-area but it is not considered to be present north or east 
of Clappison's Corners road cut. It is particularly welt exposed at Syden 
ham Road and Clappison's Corners road cuts, and at Rock Chapel. The 
member consists ol brown weathering, very finely crystalline to almost 
sublithographic, thin to medium bedded dolostones; white chert nodules 
and lenses are abundant. Thickness of the member varies considerably 
because of the present day erosion surface; 9, 15 and 18 feet sections 
are known. The contact with the underlying Gasport Member is sharp 
but conformable.

Unnamed member Hewitt (1960) informally referred to ihe lower 18 
feel of fhe Eramosa Member, in the Hamilton-Grimsby region, as the 
Vmemount shale beds. They consist of dominantly thin-bedded argilla 
ceous dolostones characterized by abundant shale partings and have 
been traced as a distinct rock unit from the Dundas quarries in the 
Hamilton map-area to Vinemount Quarry in Saltfleet Township (Grimsby 
map-area). Being highly argillaceous and thin-bedded the shale beds 
become grown over very easily when excavations are made m them 
Indeed, this is the reason for the covered interval that always exists 
befween exposures of the Goal Island and Eramosa Member.

The present authors intend to publish a detailed description and formal 
definition of this new lithostratigraphic unit m Ihe near future.

Eramosa Member This member is poorly exposed, mainly because 
of the nature of the upper erosion surface. However, it can be seen 
to good advantage in the Dundas quarries of Canada Cut and Crushed 
Stone. The member consists of dark grey to brown or black, very finely 
crystalline dolostone. Laminations and petroliferous lines are charac 
teristic; vugs are reasonably common and may be filled with gypsum; 
chert nodules and fossils are known but are sparse. In places where 
the dark colouration of the dolostones is absent, such features as 
crystallinity assume more diagnostic value. Thirty-six feet of section 
are exposed in the Dundas quarries. The boundary wifh the underlying 
"unnamed member" is conformable

Amabel Formation (Middle Silunan-Niagaran) North of the Clappison's 
Corners-Waterdown region there is a noteworthy facies change and 
the dolostones, limestones, and shales of the Irondequoit to Goat Island 
sequence are replaced by a massive bedded, medium to coarse crys 
talline, grey to light-buff dolostone that is characterized by reefal or 
biohermal structures. The Eramosa Member continues northward to 
the vicinity of Guelph. This new unit of massive dolostone and thin- 
bedded Eramosa dolostones was termed the Amabel Formation by 
Bolton (1957) and he suggested an arbitrary boundary in the Waterdown 
area between it and the Lockport Formation. Sanford (1969) suggested 
that the Irondequoit. Rochester, and Decew Formations, as well as fhe 
Lockport Formation, are correlative with the Amabel Formation. Beds 
apparently equivalent to the Irondequoit Formation and Gasport Member 
of the Lockport Formation have been traced northwards to Limehouse 
(Brampton, Map 2337-see Telford et al., 1974) However, these are 
minor and all quarries north of Waterdown in the Hamilton map-area 
are mainly in massive Amabel dolostone. A thickness of about 80 feet 
is exposed in the Nelson Crushed Stone quarry at Mt. Nemo.

In the Bruce Peninsula region Bolton (1957) divided the Amabel For 
mation into four members, viz. Lions Head, Colpoy Bay. Wiarton, and 
Eramosa. Only the last of these can be separated in the Hamilton 
map-area (see description above). The remainder of the Amabel For 
mation is remarkably uniform except for the above-mentioned Iron 
dequoit and Gasport-equivalent beds.

Guelph Formation (Middle Silurian-IMiagaran) This unit can be seen only 
in the south-west part of the map-area, in the Dundas quarries and 
in Spencer Creek. It consists of massive bedded, tan or brown, even 
textured but roughly weathered dolostone. Fresh surfaces exhibit cream 
to brown, fine and medium crystalline dolostones. The uniformity of 
texture is diagnostic. Fossils such as stromatoporoid masses and algal 
laminae are present but sparse. Thickness varies from 10 to 12 feet 
only, because of the presenf-day erosion surface. The lower boundary 
of the unit is readily distinguishable in the Dundas quarries-roughly 
weathered, massive Guelph dolostone conformably overlying thin- 
bedded. dark coloured dolostone of the Eramosa Member of the Lock- 
port Formation.

ECONOMIC GEOLOGY

Industrial mineral resources of the Hamilton map-area were reviewed 
by Hewitt (1968) Shales of the Queenston Formation are quarried for 
brick manufacture by Diamond Clay Products Limited at Tansley and 
by National Sewer Pipe Limited at Waterdown for pipe, brick and tile 
manufacture. Dolostones of the Amabel Formation are quarried by 
Nelson Crushed Stone near Mf Nemo. Other former quarry operations 
in the Waterdown and Lowville areas are described by Hewitt (1960). 
Canada Crushed Stone operate a quarry m the Dundas area, excavating 
dolostones of the Eramosa Member of the Lockport Formation

Most areas of extensive outcrop of Amabel and Lockport dolostones 
now lie within the Niagara Escarpment Restricted Quarrying Zone. Some 
areas do exist west of the Escarpment where the dolostones could be 
exploited if necessary.
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AMABEL FORMATION"

7a Eramosa Member: dark brown or 
black, bituminous dolostone.

7b Unsubdivided: massive, blue-grey 
to buff dolostone.

CLINTON GROUP*

DECEW FORMATION? Grey dolostone.
ROCHESTER FORMATION Dark grey 
shale, interbedded limestone.
IRONDEQUOIT FORMATION Grey 
dolostone and limestone.
REYNALES FORMATION Grey and 
blue-grey dolostone.
NEAGHA FORMATION/- Grey shale.
THOROLD FORMATION Greenish 
sandstone and shale.

CATARACT GROUP6
GRIMSBY FORMATION Red sand 
stone and shale.
CABOT HEAD FORMATION Grey 
and green shale; interbedded limestone.
MANITOULIN FORMATION Grey- 
brown argillaceous dolostone.
WHIRLPOOL FORMATION Tan or grey 
quartz sandstone,

DISCONFORMITY UNCONFORMITY

ORDOVICIAN

OUEENSTON FORMATION

5 Red shale.

GEORGIAN BAY FORMATION

4 Grey-green shale, siltstone, lime 
stone,

WHITBY FORMATION?

3 Grey-brown and black shale.

LINDSAY FORMATION?

2 Grey sublithographic limestone, 
minor dolostone.

VERULAM FORMATION?

7 Grey limestone, minor shale.

a iockport and Amabel Formations are lateral facies 
equivalent, with arbitrary boundary in the Waterdown 
area.

^Because of the map scale, formations o, this group 
could not be shown separately.

f Does not occur in map area.

SYMBOLS

County or Regional Municipality boun 
dary.

Geographic township boundary. 

Topographic contours. 

Bedrock outcrop. 

Geological boundary, observed.

Geological boundary, position approxi 
mate.

Geological boundary, position inter 
preted.

Quarry.

For other conventional signs refer to 7 :50,000 National 
Topographic Map System.
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