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INTRODUCTION

Lake Ontario is located in the St. Lawrence Lowlands physiographic region of southern Canada and northeastern USA. The lake is the last in a chain of five Great Lakes which drain via the St. Lawrence River to the
Atlantic Ocean. The long axis of Lake Ontario is oriented east—west. The lake basin is eroded into Lower Ordovician shale and carbonate strata which dip gently southward (Sanford and Baer, 1981; Sanford, 1995);
it is partly filled with Quaternary glacial and lacustrine sediments. Western Lake Ontario is surrounded by highlands; the Oak Ridges Moraine rises almost 300 m above the lake to the north, and the Niagara

Escarpment rises between 110 and 230 m above the lake to the south and west (see location map above). | |
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In 1992, about 2000 km of sleeve gun and Seistec (boomer) high-resolution seismic reflection profiles were acquired in western Lake Ontario on a 5 km (E-W) by 10 km (N-S) grid (as shown in maps below and at B
right). As well, six 12 to 15 m-long piston cores were collected (Lewis et al., 1992). Additional seismic profiles and piston cores were acquired in 1993 and 1994. The major elements of the sedimentary architecture In westernmost Lake Ontario, the Paleozoic bedrock surface slopes to an o 5 10 15 20
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Six seismic profiles oriented south—north (A—F at right) illustrate the seismostratigraphy of & S —swmwe 4Pk Catherines
western Lake Ontario. Three seismic sequences (orange, green and blue) constitute the '% li ‘ -
Quaternary section. In places, a reflective unit (orange) with discontinuous internal reflections 3 Source: Lewis et al, 1995
overlies acoustic basement (brown). Acoustic basement is interpreted as bedrock and the = ,
reflective unit (orange) as a widespread regional basal till, based on its distribution and samples C -0
recovered in piston cores. The orange unit is considered to be largely equivalent to units A and r | |
B, subglacial tills, in Hutchinson et al. (1993) and to unit 4, a diamict, in Pippert et al. (1995). 43°45°'N L 30 ISOPACH MAP OF Port Hope _
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Overlying the till is a seismic sequence (green) characterized by parallel, horizontally
continuous reflections which mimic underlying relief; this sequence is interpreted as glacial and
glaciolacustrine sediments and constitutes ninety percent of the basin fill and reaches a
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maximum thickness of about 50 m. This sequence and the underlying sequence (orange) have
been erosionally thinned on the basin flanks and are absent in most nearshore areas, g 00
especially along the northern shore of the lake. The green unit is considered to be largely 8 ol B
equivalent to unit C, laminated proglacial and periglacial lake sediments, in Hutchinson et al. %’ B g
(1993), and to units 2 and 3, laminated to massive mud, some with mud clasts, in Pippert et al. @ 50 [ 375 E) .
(1995). N B
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Overlying the glacial sediments is a thin seismic sequence (blue) interpreted to be Holocene
lake muds. These sediments are generally less than 7 m thick but locally range up to 20 m on c? - -
the western and southern flanks of the basin. Mud is generally absent along the northern shore =i
of the lake. The blue unit is considered to be largely equivalent to units D and E, postglacial ang ol
modern sediments, in Hutchinson et al. (1993), and to unit 1, Fe-laminated mud, in Pippert et 3 A .
al. (1995). Burlington
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43°30 CONCLUSIONS REGARDING
GROUNDWATER DISCHARGE
0 The seismic profiles presented in this poster
i demonstrate that the offshore Quaternary
~30 sediment sequences in Lake Ontario are
= rarely continuous with onshore deposits in
L 60 most areas, especially on the northern flank

of the basin. Therefore, groundwater flow to
the lake would be likely restricted to shore-
zone seepage and discharge via buried
valley fill and bedrock fractures and aquifers.
120 On the southern flank of the basin where
Quaternary sediments in the lake are thicker
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Source: Lake Ontario Chart 881, Canadian Hydrographic Service, 1970.

150 and more continuous, there is a greater
CORRELATION OF SEISMIC REFLECTIONS likelihood of continuity of groundwater
WITH SEDIMENTS i pathways between onshore and offshore
-180 sediments. Within the sediment fill of the
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