EASTMAIN EM-1

Reservoirs’ net greenhouse

gas emissions research project

Eastmain-1 region Quaternary surficial deposits

The Eastmain-1 project aims at determining the net greenhouse gas emissions emitted by a hydro-electric reservoir by comparing
post-flooding greenhouse gas emissions to those that would have been emitted by natural ecosystems prior to flooding. Using this
approach, it is imperative to characterize the different components of the terrestrial landscape prior to flooding in order to better
understand the impacts of this important project on the boreal environment. The surface quaternary deposit axes of this project aims
at identifying, mapping and define the paleo-geographic context of the surface deposits set in place in the Eastmain-1 region. This
work will allow quantification of the inorganic carbon stored in the sediments to later estimate their potential contribution to the
greenhouse gas (GHG) budget following the creation of the Eastmain-1 hydro-electric reservoir

In order to identify and map the surface sediments, photo-
interpretation of the area and a validation field campaign were
conduct in 2005 prior to impoundments of the Eastmain-1
reservoir. During a field campaign, multiple sites were visited to
identify the nature and origin of the deposits, measure their
extension and collect samples for later laboratory analysis to
determine granulometric size and carbonates content (Table 1).
Glacial erosion marks measures were taken on the bedrock
(striea and broutures) to determine the direction of the glacial
flow when the glacier covered the territory.

Results show that the major part of the surficial deposits came
from events related to the last glaciation and it's retreat, so
between 20 000 and 6000 years ago. During that period, a 2 km
thick ice layer formed what is called an islandsis that was
covering the entire Quebec province. The displacement of this
important ice mass has eroded the bedrock leaving numerous
deposits of different sizes and extents. Composition of these
stratigraphic layers has been identified in the region as: from
bottom, glacial sediments left by the islandsis to form
lodgment till, melt out till and De Geer's moraines, following
the nature and the length of the events. With the retreat of the
ice from the Quebec territory, post-glacial origin sediments
were set up by melting water (fluvioglacial deposits, Figure 1)
and those associated with flooding of the area by marine
waters such as clay deposits and shore deposits later
reorganized by the wind to form dunes (Aeolian deposits,
Figure 2). More recently in the post-glacial history, during the
last 6000 years, organic deposits have filled the depressions to
form peatlands and alluvial deposits were left by the
comptemporeous fluvial processes. Flow marks left by the
glacier have created microforms (striea, grooves, crescentic
fractures) or mesoforms (dissymmetric rocks). Glacial flow
orientation measures indicate directions between 220° and
290° (North-West and South-West).

On the Canadian shield, most of the inorganic carbon is found
under two forms of mineral, calcite (CaCO;) and dolomite
(CaMg(CO:s)? (minerals that could contribute to carbon dioxide
formation following the flooding of the deposits). In the
Eastmain-1 area, two sources could have influenced, through
glacial transport, the carbonate content of the sediments: 1)
calcareous and Proterozoic dolomites (geological eon covering

Figure 1: Fluvioglacial deposits forming an esker few kilometers west of the
EM-1 camp.

Figure 2 : Dunes formed by aeolian deposits in the Grand Detour sector of the
Eastmain river.

the period from 2500 to 540 million years ago) from the Mistassini lake region and 2) the calcareous and Paleozoic dolomites
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(geological era from 540 to 250 million years ago) from the James Bay. From the results obtained for carbonates concentration in the
sediments, the amount of calcite (CaCOs) has been estimated to 925 Mt (megaton). By doing the ratio between the total quantity of
dissolved CO; in the reservoir and the total quantity of calcite (CaCOs), it will be possible to establish the potential contribution of
inorganic carbon from the glacial deposits following the creation of the Eastmain-1 hydro-electric reservoir.

Deposit Type Number of Mean carbonates
samples (%) (1.7g9, < 63 um
Recent alluvion 1 2,45
Aeolian 3 1,07
Deep marine 5 1,77
Deltaic marine 5 1,57
Shore marine 12 1,77
Fluvioglacial (esker) 3 1,14
2;’; \Qloa?l(ag;alG(zg:)e L i 1:83 Tableau1: Mean carbonates
Glacial (melt out till) 1 0,52
Glacial (lodgment till) 20 1,21
Daniel Brosseau
brosseau.daniel.2@courrier.ugam.ca
and
Michelle Garneau
garneau.michelle@ugam.ca
PROJECTEM - 1 WWW. EASTMAIN1.0RG 2


mailto:brosseau.daniel.2@courrier.uqam.ca
mailto:garneau.michelle@uqam.ca

