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Potential Geohazards are diverse and
widespread; the existence of many has been
known for decades, some for over a decade
and some only recently. Their understanding
has advanced significantly under recentfocus.

Large-scale rotational/slide activity 1350 yrs
ago is followed by retroactive failure only 100s
years old. Fresh porewater influx from permafrost
degradation and/or long-traveled meteoric
sources, and high sedimentation rates are likely

Densely-spaced hills, Pingo-Like-Features
(PLFs), commonly with both growth and
collapse components, are developing within

Public safety and infrastructure
design in the Beaufort Sea requires
understanding potential
geohazards, many or which have

Sub-seabed Slope Mass Failures: Spanning Post-glacial Age

Buried Mass Transport Deposits (MTDs) are mapped over part of the Beaufort Slope and
correlated though horizon tracing on high resolution (ArcticNet) sub-bottom profiler transects to
an undisturbed type-section area. The overlying MTDs are mapped and grouped at strati-
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Buried MTDs: Numerous MTD events, bounded by undisturbed, stratified late and post-glacial mud, are mapped.
Numbering subject to change as MTD in other areas are incorporated.
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buried permafrost front. Some are ice-cored

Environmental Scences

seabed and shallow sub-surface Shall the s " pre-conditions to the failures. Epicenter proximity while some leak methane. They are diapiricand HOER\ gg;z'r:cmﬁ?uf’;'af 2O . N — graphic levels. This provides a spatial and stratigraphic MTD overview to which selected C-14 W s
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Numerous but undifferentiated MTDs at the base of the stratified unit represent a period of
multiple glacial or earliest post-glacial failures. Yet failures continued periodically, spanning
the Holocene, including a very large failure complex (mauve) at about 10 ka (cal.). However,
none reach the extent and magnitude of the surficial failure complexes (panel below).

Deep-seated post-glacial faulting is also been
recognized recently, with seabed throw
exceeding 14 m along scarps traced for 10s km
and potentially tsunamigenic.

Overpressures in the Mackenzie Trough are
linked to a paleo ice stream regional
unconformity.
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Advancement is being made on the glacial ; s
ndifferentiated

framework, including sediment type and
distribution mapping in Mackenzie Trough,
Amundsen Gulf and M’Clure Strait. Direct
evidence of offshore ice margin deposits,
flowpaths, stratigraphy, chronology (limited
precision due to long C-14 age extrapolations
back in time), retreat pattern, and ties to the

Advances in Glacial Framework

A regional development of the shallow geologic framework is advancing, mainly based on interpretations
from multi-channel and very high-resolution sub-bottom profiler data and C-14 dated sediment cores.
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Mass failure events diminished following
glaciation but continued periodically with the
largest, most widespread and numerous, in
recent time. Large seabed slide valley
complexes involved multiple, retrogressive

Mass failure deposit frequency during deglacial and post-
glacial time. Unmapped but numerous failures dominate
late glacial time but numbers and ages are not quantified
(panels modified from Riedel etal. 2021).

e The Canada Basin has a very thick and complex fill, highly accelerated with glaciations and clearly
emanating from the Beaufort Shelf and Amundsen Gulf. These experienced mega-scale deep-water buried
failure complexes (Mosher et al. 2012 and subsequent investigations by King). The base of the late
Cenozoic Iperk Formation (mainly glacially derived) has now been mapped across the entire Canadian

Periodic and erosive bottom currents in a
narrow band at the shelf break have evolved
since glaciation and are deduced from mapping,

Buried MTDs are grouped stratigraphically
and tied to this “type section”, an entirely
undisturbed “island” located at the red star.
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