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Abstract

This workshop proposal addresses gas hydrates (GH) and permafrost-
related questions under current and future global warming scenarios with
a regional emphasis on the Canadian Mackenzie-Beaufort region (CMB).
The CMB is an optimal site to serve as a representative Pan-Arctic
location, and has benefited from past industry and scientific drilling
activity.

The workshop will yield a set of preferred drill-site locations of a L2S
transect, define site-specific science targets and sampling strategy, and
will lay the foundation for a full drilling proposal by incorporating
representatives from Canadian regulatory agencies and indigenous
groups. The scientific underpinning of the proposal is based on vast
regions of the Arctic continental margins having been either subaerially
exposed or iced covered during glacial times with annual mean
temperatures of around -20°C, resulting in vast regions with on- and
offshore permafrost. This permafrost hosts methane as either free gas,
dissolved in unfrozen water, and as GH. Current estimates of methane in
GH in Arctic regions are speculative, ranging from 27 to over 540 gigatons,
which corresponds to up to 1500 times the annual anthropogenic and
natural methane emissions. This variability results from poor ground
truthing and assumptions in parameters defining the inventory. The
stability of GH requires low-temperature (T) and high-pressure (P);
therefore, GH occur within and below permafrost. Global warming
changes the P-T conditions and thus endangers the stability of GH, which
poses the risk of methane being released into the atmosphere, further
amplifying climate change. As permafrost warms, changes in permeability
create pathways for gas migration to the surface. GH dissociation may
also amplify ground destabilization and thus pose future risks to
infrastructure and human health and widely affects all ecosystems.

Since the Arctic is warming faster than the rest of the planet leading to
drastic and cascading environmental impacts, the scientific objectives of
this proposal also bear high social relevance. The response of permafrost
and GH varies according to its local setting. Terrestrial occurrences
respond to surface temperature changes while offshore occurrences
respond to the history of transgression and warming of bottom water
temperatures; thus, a L2S drilling transect is required to understand the
distribution of permafrost and GH, the temporal evolution of the
cryosphere, and defining the fate of carbon within these systems. The aim
is to calibrate numerical models through obtaining high-quality core-
samples and ground truth data that can only be obtained by scientific
drilling.



