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Over three hundred seabed mounds have been mapped 
on the Canadian Beaufort Shelf using echo sounders, sides-
can sonar, subbottom profi ler and shallow seismic refl ection 
profi le data since 1969. Recent re-examination of 6 of these 
features using 3-D multibeam sonar has advanced knowledge 
of the morphology, activity and formation processes. These 
seabed features are morphologically similar to the 1400 pingos 
mapped on the adjacent Tuktoyaktuk Peninsula. The seabed 
features are collectively referred to as pingo-like features 
(PLFs). PLFs are frequently larger or even elongated in shape 
in comparison to their terrestrial counterparts. Some PLFs 
with surrounding moat and lake-basin shaped underlying 
seismic refl ectors may be true pingos. PLFs actively venting 
gas into the water column may be mud volcanoes. Subbottom 
profi le data showing the stratigraphy and structure associated 
with the features indicate the presence of mud diapirs, and 
relict topographic highs which survived the last transgression. 
Features mapped on the upper slope appear ‘conical’ in cross-
section but when mapped in detail are ridges associated with 
submarine slumping.

PLFs range in width from 50 to 600 m in cross-section, 10 
to 25 m in height and occur in water depths of 30 to 100 m. 
The height vs. water depth ratio of some PLFs makes them 
a hazard to navigation for deep draft vessels and they are re-
garded as geohazards to offshore hydrocarbon development. 
In addition, mud volcanoes are of special interest as they may 
be contributing greenhouse gases to the atmosphere, may 
indicate the presence of hydrocarbons at depth, and may 
be associated with localized unique ecosystems. The actively 
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venting Kopanoar mud volcano is associated with disruption 
of seismic stratigraphy at depth.

The Beaufort Shelf is underlain by thick ice-bearing per-
mafrost which forms impermeable strata. Fluid and gas mi-
grating from depth is trapped under or within the permafrost 
and escapes to the seabed through taliks and faults. Seepage 
would be concentrated around such conduits. Crest sediments 
of Admirals Finger and Kopanoar PLFs contain ice lenses that 
may relate to the freezing of fresh water seeping from depth 
when subjected to the -1.5 degree C subseabed temperature 
regime of the Beaufort Shelf. PLFs form linear patterns along 
the eastern and western edges of the Mackenzie Trough. Gas 
and/or fl uids from depth may be seeping upwards along the 
erosional unconformity generated by the Late Wisconsinan 
glacial ice stream. Along the eastern edge of the trough, mor-
phologic evidence indicates one of these features is continuing 
to grow while others are relict, inactive and buried in undis-
turbed Holocene sediments. The undisturbed crests of some 
PLFs suggest feature growth is faster than re-scouring processes 
by pressure ridge ice keels.




