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Abstract. The climate variability of the last deglaciation is commonly linked to the decay of continental 
ice sheets, which gave rise to massive releases of glacial meltwater to the North Atlantic that had 
accumulated in large ice-dammed lakes. One prominent examples might have occurred 8200 years ago 
when glacial Lake Agassiz-Ojibway drained abruptly into the North Atlantic and caused a global-scale 
cooling. The precise impact of this freshwater perturbation is however questioned by marine sediment 
records that show evidence for multiple meltwater outbursts around this time. Terrestrial data testing the 
final drainage scenario of Lake Agassiz-Ojibway is scarce. We proposed to investigate relict shorelines 
reflecting abrupt drawdowns of Lake Ojibway related to drainage episodes. The late-stage history of Lake 
Ojibway will be reconstructed through the mapping of low-elevation shorelines on air-photos and high-
resolution satellite images, combined with field measurements of shoreline elevation. The chronology of 
these events will be constrained through cosmogenic 10Be dating of boulder beaches developed in glacial 
deposits. Results from this project should contribute to our understanding of the role of freshwater forcing 
of abrupt climate changes. 
 
Proposed Research – Scientific Background 

Paleoclimate records indicate that the climate of the Quaternary experienced abrupt variations at 
decadal to millennial timescales [e.g., 1]. An important mechanism to explain these abrupt climate 
changes relate to the impact of freshwater hosing to the North Atlantic – a forcing that can alter the 
Atlantic Meridional Overturning Circulation (AMOC), which plays a fundamental role in distributing 
heat on hemispheric scale [e.g., 2]. Changes in volume and extent of the Laurentide ice sheet (LIS) during 
the last deglaciation and early Holocene are believed to be key drivers in the climate variability of this 
time period, notably through abrupt releases and routing of glacial meltwaters to the North Atlantic and 
Arctic oceans [3,4]. This influence is well illustrated by an important cooling episode at ~8200 years ago 
that suddenly interrupted the pronounced warming that initiated the retreat of large continental ice sheets 
[5]. This so-called 8.2 ka-event is roughly coincident with sudden drainage of the glacial lakes Agassiz 
and Ojibway [6], two large reservoirs of meltwaters that accumulated and coalesced at the southern 
margin of the decaying LIS. 

However, the precise climatic impact of this abrupt freshwater forcing is questioned by high-resolution 
North Atlantic sediment records that indicate that the late deglacial interval was marked by several 
outbursts of meltwater, with at least two large events around the 8.2-ka cooling episode [7,8]. These 
results suggest that the final deglaciation stages of the LIS led to multiple glacial lake discharges rather 
than a single lake drawdown. Direct terrestrial evidence and geological data supporting a multi-drainage 
scenario for the final drawdown of Lake Agassiz-Ojibway remains limited [9]. Furthermore, the 
chronology of the main late-stage phases of these proglacial lakes, although of utmost relevance for 
paleoclimate, remains poorly constrained. 

This proposal focuses on newly identified lakeshore erosional features that reflect abrupt drawdown(s) 
of Ojibway lake in the southern James Bay basin (Fig. 1), a region that has been identified as an 
important discharge pathway for Agassiz-Ojibway meltwater at the end of the deglaciation [9,10]. The 
research project is articulated around two main objectives: 1) reconstruct the areal extent and elevation of 
the late-stage Ojibway phases through detailed mapping of low-elevation shorelines; 2) constrain the 
chronology of the late-stage Ojibway phases through cosmogenic 10Be dating of boulder beaches (and 
low-lying deltas). Results coming from this research will provide a comprehensive framework for the 
evolution of glacial Lake Ojibway and refine the sequence of events that led to the meltwater discharges 
that characterize the end of the deglacial interval. 
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