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Safe hydrocarbon development in the Canadian Beaufort Sea will face a broad suite of seabed and 
shallow sub-surface phenomena that may present concern for operations and infrastructure. We 
are considering a broad suite of geohazards, some that are unique to glaciated and permafrost-
influenced conditions. The Mackenzie Fan has a long history of mass sediment failure, including 
mega-failures. Post-glacial failures are numerous, followed by two mid-size seafloor failures, 
named the Ikit and Kugmallit Slide Valley Complexes. Numerous successive, retrogressive events 
followed large initial failures, possibly tsunamigenic, cutting over 200 m deep. Preliminary age 
dating shows greatest activity immediately following glaciation, but with continued periodic 
failure. The latest and largest was less than 1000 yrs ago, possibly much less, yet further 
corroborative evidence is needed. Fresh porewater influx, apparently from permafrost 
degradation and/or long-traveled meteoric sources, and high initial sedimentation rates are likely 
preconditions to the failures. Seismic triggering is suspected. Though possibly unrelated, post-
glacial normal faulting is recognized on the NE Beaufort margin. Throw at the seabed locally 
exceed 14 m and fault scarps are traced for 10s of kilometres. Further foundation condition 
instabilities are recognized in widespread diapir-like hills, dense along the shelf-break, and lying 
above the zone of degrading buried permafrost. Some are ice-cored and similar to true pingos; 
others form by gas and/or mud effiux. They are a post-glacial phenomenon but flux and growth 
remain undetermined. The shelf-break also experiences periodic bottom currents, sufficient to 
erode. Mapping, oceanographic modelling, age dating and seabed instrumentation approaches 
contribute to their understanding. Shallow overpressures, a potential drilling hazard, are manifest 
on the slope in widespread mud volcanoes, some shown to be actively fluxing gas, and warm, fresh 
fluids and periodically failing on an annual basis. Overpressures are also indicated in shelf areas 
by a widespread seismic reflection phase reversal beneath (and within?) paleo-ice stream deposits, 
200–400 m buried, apparently capping and directing flow to escape to the seabed along its 
erosional flanks. Fluids may be from deep formational sources, gas hydrates or degrading 
permafrost. Bottom-simulating reflectors and high velocity (frozen) sediments are in evidence. 
Buried shelf-based paleopermafrost depth, distribution and state of degradation presents 
recognition challenges, but investigations through seismic processing techniques are promising. 
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