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MARGINAL NOTES

INTRODUCTION

The Quaternary geology of the Port Stanley map (NTS 40 1/11) 
area was mapped during parts of the summers of 1964. 1968, 
1969. and 1970 Dy the senior author, assisted in the field by G. 
Douglas, B.H. Feenstra, J.S. Hancock. R.W. May. G.F. Pinder, and 
D.J. Vagners Both authors re-mapped some parts of the area 
during the summer of 1964. assisted Dy J.M. Sando Considerable 
time was spent on the stratigraphy of the Last (Wisconsinan) Ice 
Age, since this is the type region for several significant 
lithostratigraphic unito such as Bradtville Drift, Tyrconnell Forma 
tion. Dunwich Drift, Wallacetown Formation. Catfish Creek Drift, 
and Port Stanley Drift.

The mapping was done for the Ontario Geological Survey 
(formerly Ontario Department of Mines) in 1964 and 1964, and for 
the Geological Survey of Canada in 1968-1970 (Dreimanis 1972).

Field methods included the examination of: natural exposures 
along creeks, shorebluffs; artificial cuts along roads, ditches, 
Duilding excavations, and in gravel pits, and soil proDe and hand- 
auger samples. Air photographs of 1955 and 1972, at a scale of 
1:15 840 were used 10 mark the locations of sites examined (a 
total of over 4500 stations) and to delineate surface map units. 
The Lake Erie Dluffs were photographed from a boat to facilitate 
the connection of stratigraphic boundaries in between the sections 
measured. Structural details of the sections examined were re 
corded by close-up photographs.

More than 1500 samples were collected for laboratory exami 
nations. Their analyses were done at the Pleistocene Laboratory of 
the Geology Department, University of Western Qnlano (as part of 
the senior author's research project supported by the NSERC grant 
A4215), at the Geological Survey of Canada, and al ihe Geosci 
ence Laboratories. Ontario Geological Survey, Toronto.

GEOLOGICAL SETTING
Bedrock does not outcrop within the map area. It's surface is 
buried beneath Quaternary sediments ranging between 25 and 
105 m thick. Most of the bedrock surface is at an elevation of 120 
to 140 m above sea level or 35 to 55 m below the Lake Erie level 
(Dreimanis 1968). The bedrock surface is slightly higher in the 
northwestern and northeastern corners of the map area and at 
Plum Point (up to 155 m above sea level, see profile section 1). 
Four short bedrock valleys have been encountered, a) between 
Patrick Point and Tyrconnell; b) north and east of Port Talbot: c) at 
Port Stanley; and d) between Sparta and Port Bruce.

According to Sanford (1969), the bedrock that is in contact 
with the overlying Pleistocene sediments is either the Devonian 
Dundee fine-grained dark cherty limestone, or the black bitu 
minous shale and minor limestone of the Marcellus Formation, the 
latter one mainly in the southern part of the map area.

The Pleistocene sediments seen in sections or encountered by 
drilling were deposited during the Last (Wisconsinan.) Glaciation 
and the Holocene. Most of them are the products of the Erie lobe 
of the Laurentide ice sheet and of large proglacial or interstadial 
lakes that formed m the Erie basin. The nonglacial interstadial 
deposits are mainly lacustrine or paludal.

QUATERNARY DEPOSITS
MIDDLE WISCONSINAN LACUSTRINE DEPOSITS (MAP UNIT 1)

The Middle Wisconsinan spans *i lengthy, cool, essentially non- 
glacial interval for Southwestern Ontario, about 65 000 to 25 000 
years before present, with some possible glacial readvances dur 
ing its middle and latter part.

The Tyrconnell Formation represents the oldest Middle 
Wisconsinan deposits in the area (the Port Talbot Interstadial). The 
type locality for the Tyrconnell Formation is below the 
" Bradtville" cottages on the northern shore of Lake Erie and 
about 2 km northeast of Plum Point. The uppermost part of the 
Tyrconnell Formation is exposed along trie lake bluffs here and 
consists of varved Clays overlain by silts containing interbeds of 
organic materials (gyttja exposed in an anticline above the lake 
level, peat - below lake level) which is in turn overlain by another 
layer of varved clay. Plant remains have been dated between 43 
000 and 4B 000 years before present The lowermost part or this 
formation, encountered only in test drillings, is an accretion gley 
soil. The top of the Tyrconnel! is truncated and is overlain by the 
Dunwich or Catfish Creek Drift (profile section 1).

The Wallacetown Formation represents the next youngest in 
terstadial of the Middle Wisconsinan (the Plum Point Interstadial), 
It consists of nearshore and beach sands containing disc-shaped 
well rounded pebbles of Tyrconnell Formation peat at the Oosprmk 
gravel pit (also called Boy Scout Camp gravel pit). 1.1 km north 
east of Plum Point. Unfortunately, this section is now completely 
covered by till.

Lacustrine sands containing plant, mollusc, and insect re 
mains, probably belonging to the same Wallacetown Formation, 
have been found underlying the Catfish Creek Till m several 
sections along Ihe western side of Catfish Creek about 2 km west 
and southwest of Springwatsr Park. Some of these sites are just 
north of the map area.

TILLS (MAP UNITS 2 AND 3, AND IN SUBSURFACE)

Five till units (Dreimanis and Goldthwail 1973) have been named 
in the map area, bul only 2 of them are shown on the map: Catfish 
Creek Till (map unit 2) and Port Stanley Till (map unit 3). Others 
either occur in the subsurface only, for example, 2 layers of 
Bradtville Till, or the outcrops are too small for the scale of the 
map (Dunwich Till, and Southwold Till, the latter one now consid 
ered to be part of the Catfish Creek Till).

All tills mapped in this area were deposited by ice lobes 
(renting in proglacial lakes (Huron. Georgian Bay. or Erie lobes). 
Therefore, they are often interbedded with stratified drift, or they 
contain lenses and other inclusions of sediments. A map unit is 
only called till, if till ts its dominant constituent. Following the 
proposal of the INOUA Till Working Group, till is defined here as 
"a sediment that has been transported and deposited by or from 
glacier ice with little or no sorting by water" (Dreimanis 1982, 
p. 21). When glaciolacustrine sediments dominate, the material is 
classilied ae glaciolacustrine (map units 5 and 6c).

BRADTVILLE TILLS

Two layers of Bradtville Till have been encountered in test drillings 
between Plum Point and Port Talbot, and they are considered to 
be of Early Wisconsinan age (see profile section 1).

The Lower Bradtville Til! is a reddish-brown to buff compact 
calcareous silty-sand to sandy-silt till containing clayey silt inter- 
Deds, It was deposited probably by the Georgian Bay lobe. The 
Upper Bradtville Till is a reddish-brown calcareous clayey-silt to 
silly-clay till, deposited by the Erie lobe.

DUNWICH TILL

The Dunwich Till is part of the Dunwich Drift. It is a stratified 
waterlain dolomite-rich buff to grey silty-sand till deposited prob 
ably along the southern margin of the Huron - Georgian Bay lobe 
terminating in a proglacial lake The main known exposure of 
Dunwich Drift at 'Bradtville' is shown in profile section 1. Dunwich 
Drift is considered to be of Middle Wisconsinan age.

CATFISH CREEK TILL (MAP UNIT 2)

Catfish Creek Till is typically a calcareous grey dense pebbly 
sandy-silt to silty-sand till, buft if oxidized. (For other characteris 
tics of Catfish Creek Till and Port Stanley Till, and further referen 
ces see Dreimanis and Fenton 1976). Where exposed in sections 
several metres high, for instance along Calfish Creek or the Lake 
Erie bluffs in the Plum Point - Port Talbot area (profile section 1). it 
consists of several till layers, interstratified with sand, gravel, and 
silt. Although most of the till layers examined are subglacial 
lodgement and melt-out tills, some are also waterlain, and then 
usually more silty. The very sandy till beds are mainly supraglacial 
tills, or ice-marginal subaquatic flow tills. In subglacial tills, a 
higher than usual sand content may be due to glacial entrainment 
of lacustrine sands.

In the Plum Point - Port Talbot area (profile section 1). the 
various beds of Catfish Creek Till were deposited by the Erie lobe 
in a buried end moraine at the beginning of the Nissouri Stadial. 
One of the stratified tills deposited at the base of the Catfish 
Creek Drift was formerly called Southwold Till and considered to 
be a separate lilhostratigrapnic unit. Recent investigations have 
proven that it is part of the Catfish Creek Drift, and also that the 
Stratified till facies interfingers laterally with massive subglacial 
till.

In the sections along Catfish Creek and its tributaries, up 
stream of Latitude 42C 42'N, the Catfish Creek Drift represents a 
complex interlobate depositional sequence of tills interbedded 
with stratified drift. The tills were deposited by: a) the Huron lobe 
which apparently entered the area first; b) a glacial flow from the 
northeast; and c) the Erie lobe advancing from the southeast and 
east.

Catfish Creek Till is encountered also m the core of the Sparta 
moraine and in the bottom of Kettle Creek southwest of St. 
Thomas.

Although Catfish Creek Till is usually a dense till, its sandy 
interbeds and the very sandy varieties of this unit may be good 
aquifers.

PORT STANLEY TILL (MAP UNIT 3)

The Port Stanley Till is typically a brownish-grey (brown when 
weathered) calcareous clayey silt till containing ^"/o clasts. Its 
basal bed may resemble the Catfish Creek Till in some places, 
probably because of the entrainment of Catfish Creek Drift or 
interstadial lacustrine sands and silts. Thin patches of supraglacial 
sandy silt till are present along the tops of low til! hummocks in 
the St. Thomas moraine. At least 3 till beds deposited by the Erie 
lobe are encountered in the eastern half of the map area (profile 
section 2), 1 to 2 layers in the western half. They are interbedded 
with lacustrine sands (map unit 6c), and silts and clays (map unit 
5).
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Along Lake Erie, a considerable proportion of the till beds 
exposed in the lake bluffs is waterlain till (subaquatic flow till or 
undermelt till), however, subglacial till increases in abundance 
farther inland. The base of-the lowermost layer of Port Stanley Till 
is often marked by a boulder pavement with faceted and striated 
tops of stones. The oldest Port Stanley Till bed. best exposed 
along Catfish Creek, was formed at the beginning of the Bruce 
Stadial, during the advance of the Erie lobe. The overlying youn 
ger till layers were deposiled during an oscillatory retreat of the 
Erie lobe. Some ot these oscillations are marked by end moraines; 
the St. Thomas moraine in the western half of the map and the 
Sparla moraine (in part a westerly extension of the Tillsonburg 
moraine) northeast of Sparta. In the subsurface, masked by the 
glaciolacustrine sediments, the termination of a Port Stanley Till 
layer marking the Courtland readvance may be traced beiween 
Sparta and Port Stanley, and the Mabee glacial margin is exposed 
along the Lake Erie shorebluffs at Dexter (profile section 2).

These layers of Port Stanley Till are quite impermeable and 
usually form aquitards, while the sandy and silty inter bete form 
aquifers of various quality. Where exposed at the surface, Port 
Stanley Till tends to develop deep vertical dessication fractures, 
making the uppermost part of a surface till layer more permeable.

ICE-CONTACT STRATIFIED DRIFT (MAP UNIT 4)

The ice-contact stratified drift materials range from gravel to clay, 
with occasional flow till interbeds in some places. Gravelly sand 
dominates in ihe map area.

The ice-contact stratified drift is usually associated with ice- 
marginal zones, and therefore occurs in end moraines, interlobate 
moraines, and disintegration moraines. In the subsurface, it may 
be associated with any of the till units.

In the St. Thomas moraine, ice-conlacl stratified drill is pre 
sent as crevasse fillings - narrow sandy ridges rising some 5 m 
above the surrounding Port Stanley Till surface. They were formed 
in a 5 km wide ice-marginal zone of slowly disintegrating crevas- 
sed stagnant ice. The open crevasses became flooded by the 
waters of the adjoining proglacial lake (Lake Maumee). and there 
fore these crevasse fillings consist partly of glaciofluvial and 
partly of glaciolacustrine deposits. A diapir of Ihe underlying 
subglacial Port Stanley Till, in the form of a vertical wall, flanked 
by gravels, was seen in the core of one of the transverse cre 
vasse fillings in the Oldham gravel pit, about 6 km north of lona.

In the Sparta moraine. 2 generations of ice-contact stratified 
drift were noted: Ihe older one belonging to the Catfish Creek 
Drift, and the younger one belonging to the Port Stanley Drift. Both 
of them are associated particularly with the southern, oroximal 
slope of the moraine, though they are also present in other parts 
of the moraine. The subsurface Catfish Creek ice-contact gravels 
have been found particularly in the western part of the Sparta 
moraine and their areal extent should be further investigated. 
Subsurface Catfish Creek gravels are present also in the Plum 
Point area and at Tyrconnell.

GLACIOLACUSTRINE SEDIMENTS (MAP UNITS 5 TO 7, AND IN 
SUBSURFACE)

Since proglacial lakes of various ages existed in the map area.

glaciolacustrine sediments are very common. They have been 
classified according to their texture and probable origin; map units 
5 and 6 are lake bottom sediments, while map unit 7 contains 
coarser textured nearshore and beach deposits. Map unit 8 con 
tains deltaic and fluvial deposits. All the above sediments are 
highly calcareous in their various particle sizes

The glaciolacustrine deposits shown as map units 5, 6. and 7 
on Ihe map are assigned to the Port Stanley Drift, but their surface 
parts, particularly map units 6a and 6b have been subsequently 
modified by wind and leached by weathering. Some 
glaciolacustrine sediments, in the subsurface, are associated with 
older drift units and interstadial deposits A unique pinkish- 
coloured glaciolacustrine fine- to medium-grained sand depostl 
was founa along at least 3 km of- Catfish Creek. In places highly 
disturbed, this unil is associated with a Huron lobe Catfish Creek 
Till.

Map unit 6c, comprising sand rhylhmites containing clay 
laminae at intervals of 0.5 to 1.5 m, are probably proximal varves. 
They occur mainly in Ihe Port Stanley - Port Bruce area, overlying 
and underlyng the uppermost Port Stanley Till layer.

Map unit 5, comprising silts, silty clays, and clays, often 
shows rhythmic pairs of silt and clay, as well, some of which may 
be considered varves. Their contact with the underlying Port 
Stanley Till is usually marked by the presence of flow tills or 
glaciolacustrine stratified diamictons.

Most of the proglacial lake bottom deposits (map units 5 and 
6} were deposited in Glacial Lake Maumee. particularly in the 
western and central part of the map area, The sandy deposits 
(map unit 6) were probably deposited, reworked, and re-deposited

also by the waters of several proglacial lakes which occupied 
parts of the map area including Glacial Lakes Arkona. Wnittlesey, 
Warren, and, closer to the Lake Erie shore, by the post-Warren 
lakes.

The nearshore-beach deposits (map unit 7) are associated 
mainly with the shorelines of Glacial Lakes Arkona, Whittlesey. 
and Warren, though a few of the highest beaches on the Sparta 
moraine probably formed during Lake Maumee IV.

FLUVIAL OR DELTAIC DEPOSITS (MAP UNIT 8, AND IN 
SUBSURFACE)

This map unit comprises the older alluvial deposits accreted by 
rivers prior to the Holocene (Recent). Those shown on the map are 
either deltaic, for instance along Kettle Creek near the upper edge 
of the map. or they are remnants of high terrace deposits along 
Kettle or Catfish Creek. Their grain size ranges from grave! to 
sand

In the subsurface, a large grave! deposit was identified which 
represents an Erie Interstadial delta of the predecessor of Catfish 
Creek about 3 km northeast of Sparta.

BOG AND SWAMP DEPOSITS (MAP UNIT 9, AND IN SUBSURFACE)

Bog and swamp deposits are accumulations of peat and muck in 
closed depressions, In the map area, they occur as small fillings 
of kettles associated with the St. Thomas and Sparta moraines.

A buried interstadial peat deposit is present in the Plum Point - 
Port Talbot area, and similar buried peats may exist also in Ihe St. 
Thomas area, because peat pebbles have been found in gravels 
there.

MODERN ALLUVIUM (MAP UNIT 10)

Modern fluvial deposits, ranging from gravel lo silt, and including 
also some organic muck, have accumulated on floodplains and 
low terraces along the creeks of the area. These deposits are 
thickest, extending occasionally below the present Lake Erie level. 
at Ihe mouths of large creeks. They began to accumulate at these 
low levels, during the gradual rise of lake level from Early Lake 
Erie to the present level of Lake Erie.

MODERN BEACH DEPOSITS (MAP UNIT 11)

Gravel and gravelly sand deposited by waves and currents are 
present as thin narrow accumulations along the present day Lake 
Erie shoreline. These beach deposits are wider at Port Stanley. 
Port Bruce, and both sides of Plum Point. The beach deposits are 
stony m the Plum Point - Port Talbot area where waves are 
washing the Catfish Creek Drift.

FILL (MAP UNIT 12)

The areas of fill are usually too small to be shown on the map. 
The largesl one shown is at the St. Thomas pumping station 4 km

east of Port Stanley. Parts 01 every gravel pit are covered by till, 
but are not shown on the map.

RESOURCES

Gravel and sand resources of this map area are concentrated 
mainly m Ihe central and western part. Sand and gravel is being 
extracted from ice-contact stratified drift, fluvial, deltaic, and 
beach deposits.

The primary source of gravel and associated sand is the 
relatively coarse-texlured Catfish Creek Drift. Major gravel depos 
its are, therefore, found either in areas where Catfish Creek Drift 
is exposed or occurs under a thin cover of younger sediments, for 
example, along the Sparta moraine. Catfish Creek Drift was also 
the primary source for the following recycled gravel deposits: the 
Erie Interstadial deltaic deposits 3 km northeast of Sparta, the 
Lake Arkona - Warren beach deposits 1.2 km north of Union, and 
5 to 7 km northeast of Sparta, and the modern alluvial deposits 2 
to 3 km northeast of Sparta along Catfish Creek. The latter exam 
ple is presenlly the major source of coarse aggregate in the map 
area,

Gravel also occurs in Lake Warren and Arkona deposits sur 
rounding Ihe southwestern end of the St. Thomas morame. Gravel 
is found mainly in places where waves and currents of these 
proglacial lakes had reworked the crevasse fillings of the Port 
Stanley Drift,

Ice-contact stratified Port Stanley Drift deposits are predomi 
nantly sand and are scattered over ihe entire map area.
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SYMBOLS

Geological
boundary;
approximate,
gradational

Fluvial terrace

Abandoned shore
bluff

Area of small dunes 

Kettle hole 

Crest of end moraine 

Beach bars

Hummocky 
topography

Sand and/or gravel
Pit

Fluvial or deltaic deposits; gravel, gravelly sand, 
sand

Glaciolacustrine nearshore-beach deposits; 
gravel, gravelly sand

Glaciolacustrine sand deposits; fine- to
coarse-grained sand 

6a Modified slightly by wind action 
6b Large dune 
6c Fine- to medium-grained sand rhythmites

containing clay laminae

Glaciolacustrine fine-grained deposits; silt, very 
fine-grained sandy silt, silty clay, clay

Ice-contact stratified drift; gravel, sand, some 
clay, silt, and till present

Port Stanley Till; massive clayey-sitt to silty clay 
till, containing some waterlain clay and silt beds

Catfish Creek Till; dense stony, gritty, sandy silt 
to sand till containing some gravel and sand 
interbeds

Middle Wisconsinan

Mainly lacustrine silts and sands with interbeds 
of organic materials
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