The Hudson Bay and Foxe basins project is in its
fourth and final year. It is part of the Geological Survey of
Canada (GSC) Geomapping for Energy and Minerals
(GEM) program. In Manitoba, the Hudson Bay Basin is
represented by the Paleozoic carbonate succession of the
Hudson Bay Lowland (HBL) in the northeastern corner of
the province. (Figure 1)
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While work is still needed to better understand the
stratigraphy at a basin scale, this project has
demonstrated that the Hudson Bay Basin has all the right
elements and conditions for hydrocarbon systems to exist,
including mature and diverse source rocks, attractive
reservoirs and efficient traps and seals. Identification of
mature source rocks is key to having a hydrocarbon
system, and these have been identified in parts of the
basin. (Figure 2)

During an intensive core sampling program, samples
for biostratigraphy were collected, and conodont and
chitinozoan analyses were used to assist in formational
assignments and to better understand the straigraphy. As
well, RockEval 6™ analyses were conducted on 37
samples from Silurian and Ordovician formations to look
for potential source rocks in the succession preserved in
the HBL of Manitoba. (Figure 3)
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Previously, the presence of hydrothermal dolomite
(HTD) in Manitoba core in the HBL was confirmed
petrographically and with stable isotopes geochemistry
(Figure 12 and 13). HTD was also found and confirmed in
outcrop on Southampton Island (Figure 14; Lavoie et al.,
2011).Two more occurrences of potential HTD in Manitoba
core indicate that this type of feature may be common in
the HBL; Figure 15 shows one of these occurrences. A
magnetotelluric survey conducted by the GSC (Roberts

Oil shale and reservoir rocks of the Hudson Bay Lowland,
northeastern Manitoba

For northeastern Manitoba, the best reservoirs are
likely in the Upper Ordovician to Lower—Middle Devonian
succession. In that interval, two main types of reservoirs
can be envisaged:

1) HTD documented in the Ordovician succession
near Churchill (Figure 12; Nicolas and Lavoie, 2009;
Lavoie et al., 2011) and postulated in the Lower Silurian
carbonate rocks (Figure 15; Nicolas and Lavoie, 2012)
and; locations shown in Figure 2.
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Severn River Formation in
the Houston Oils et al.
Comeault Prov. No. 1 well
at a depth of 411.8 m;

Ontario Paleozoic strata in the Hudson Bay Lowland is shown in
different colours. Stratigraphic border “faults” between Manitoba and
Ontario’s strata show how much more work is still needed to better
understand the complex stratigraphic relationships in the Hudson Bay

Figure 3: Stratigraphic columns for four of the wells on which sampling
was conducted for Rock Eval geochemistry, and conodont and
chitinozoan biostratigraphy; sampled intervals are shown by the black
dots; depths are in metres. Formations are indicated by similar colours

Figure 1: Hudson Bay Lowland in northeastern Manitoba, showing the
location of cores available; insert is the project areas for the GEM
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Figure 4: Modified van Krevelen diagram of new Rock Eval
data grouped by formation; blue box indicates samples that
have a HI > 300 and Ol < 50.

hydrocarbons. In (c) the yellow shaded areas indicate the quality of the hydrocarbon
generative potential of the source rock (poor to very good).
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The results that were collected to date support an active hydrocarbon system in
the Hudson Bay Basin. As detailed in Nicolas and Lavoie (2012), the Hudson Bay
Basin has all the required elements for successful hydrocarbon exploration
including confirmed basinal distribution of source rocks, adequate maturation rank
of the Silurian and Ordovician succession, HTD and Silurian reefs to provide the
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Figure 10: Bituminous residue along an open vertical fracture
in MH unit 3 of Manitoba Hydro Conawapa Axis B - C292 core
(Nicolas and Lavoie, 2012).

Figure 11: Core photograph
showing oil staining in the
Severn River Formation of the
Houston Oils et al. Comeault
Prov. No. 1 well at a depth of
415.4 m; scale in centimetres.
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Bay; Geological Survey of Canada, Open File 7151, 24 p.

Rapids Formation, northern Hudson Bay, Cape
Donovan, Southampton Island, Nunavut; (b) close up
of bed in (a). ¢) Paper-thin oil shale laminae (indicated
with arrows) in the Red Head Rapids Formation in
west-central Southampton Island (between Sixteen
Mile and Rocky brooks).
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Figure 8: Oil shale of the Boas
River Formation along Asheweig
River, northern Ontario. The Boas
River Formation is only officially
recognized in Ontario, and occurs
as the uppermost unit of the
Ordovician Bad Cache Rapids
Group.

Figure 6: Core photographs of dark brown laminated oil shale from the Merland et al.
Whitebear Creek Prov. well in the Red Head Rapids Formations at a depth of (a) 221.28 m, (b)
220.98 m, and (c) 179.98 m in the Severn River Formation. Scale is in centimetres.
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