
INTRODUCTION ICE-FLOW RECONSTRUCTION
The landscape records twelve streamlined landform flowsets, yet only four are related to late 
stage deglaciation, with two demonstrating evidence of being time-transgressive. This 
demonstrates that the majority of the landscape in northeastern Manitoba is a palimpsest 
record of older glacial events. This recognition of similar, multi-age glaciated landscapes, 
indicative of subglacial bed mosaics of inheritance and overprinting, is becoming more 
common, hinting at the dynamic nature of the subglacial environment. Understanding these 
past dynamics has implications for understanding subglacial processes at different scales 
such as erosion and sediment transport, as well as the long-term behavior of ice sheets and 
the evolution the subglacial regime. Manuscript in prep, we would welcome comments and 
feedback (see author email addresses).

The Details: 
1. Parts of the study area are characterized by a relatively 'simple' glacial history, either relict and preserved or young and 
strongly overprinted. Other parts have a more 'complex' glacial record characterized by evidence for numerous crosscutting 
events (stronger geological inheritance and weaker overprinting by younger events).

2. Regional ice-flow phases are recorded in ice-flow indicator data that overlies both the 'hard' Precambrian shield with thin till 
cover, and the 'soft' thick Quaternary sediments that overlie the HBL. The record is incomplete at any one site, thus analysis of 
this fragmented record was necessary to reduce all observations to eight regional phases.

3. Both older glacial(s) and the Wisconsin glaciation followed similar growth patterns where ice advanced into the study area 
from ice centered to the west (probably in northern Quebec), followed by a switch in ice-flow direction indicating increased 
influence from the Keewatin ice centre to the northwest and north. Ice then flowed across the entire study area from the 
northeast, indicating influence from an ice ridge or saddle centered in Hudson Bay. 

4. New evidence for NW and W ice flow augments and extends the regional distribution of evidence for the influence of the 
Quebec/Labrador ice centre into northern Manitoba during at least two glacial periods. This raises questions about the 
behaviour and configuration of the ice sheet – especially the ancestral Keewatin ice centre – during growth stages.

5. Multiple phases of regionally-widespread, relict (overprinted or buried) SW-trending ice flows are recorded. The chronology 
is poorly constrained. These phases could indicate advance(s) of ice from the Canadian Arctic, and/or older ice ridges or 
saddles over Hudson Bay similar to the last glaciation.

6. Fragmented and regionally-isolated evidence for a NE-trending ice flow may represent a catchment area for the HSIS 
during a period of large ice volumes (e.g. OIS 4), shifting of the Hudson Bay ice ridge onto land, or ice flow into an open 
Hudson Bay during a deglaciation.

What: Multi-proxy ice-flow reconstruction of a fragmented 
landscape within the inner region of the Laurentide Ice Sheet 
(LIS).

Where: Southwest Hudson Bay Lowland.

Why: Analysis of field-derived observations can be used to 
improve holistic ice-sheet reconstructions.

Data: We utilize a diverse geologic dataset including 1900 
outcrop-based ice flow indicators, 12 streamlined-landform 
flowsets, esker and meltwater corridor orientations, 103 till 
fabrics, and 1344 till-clast lithology counts. See reference list for 
data sources. 

Complications: Mix of soft-bed and hard-bed landscapes 
that exhibit spatial-temporal variation in the preservation of both 
pre-Wisconsin and Wisconsin glaciations. Paleo-ice flowed both 
northwest and southeast along a similiar trajectory in the study 
area, complicating till-fabric interpretations.

How: Fieldwork was completed in eight different areas and the 
results are integrated together with mapping of remotely-sensed 
glacial geomorphology. The lack of topographic changes means 
that both streamlined-landform and outcrop-scale ice-flow 
indicators are useful records during all stages of ice-flow 
reconstruction, despite the complexity of some records.

Location of this study area in 
context of the LIS at Last Glacial 
Maximum (modified from Margold 
et al., 2018). The study area (pink 
polygon) has been depicted as 
either a confluence zone of ice flow 
between 'Keewatin' ice sourced 
from the north and 'Hudson' ice 
sourced from either an ice 
ridge/saddle within Hudson Bay 
and/or further east from the 
Quebec/Labrador sector of the LIS.
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