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Dynamics of the gas hydrate system off Svalbard
Christian Berndt (1), Tomas Feseker (2), Tina Treude (1), Sebastian Krastel (1,3), Volker Liebetrau (1), Helge
Niemann (4), Victoria Bertics (1), Ines Dumke (1), Karolin Dünnbier (1), Benedicte Ferre (5), Carolyn Graves
(6), Felix Gross (1), Karen Hissmann (1), Veit Hühnerbach (6), Stefan Krause (1), Kathrin Lieser (1), Jürgen
Schauer (1), and Lea Steinle (4)
(1) GEOMAR | Helmholtz Zentrum für Ozeanforschung Kiel, Marine Geodynamik, Kiel, Germany (cberndt@geomar.de,
0049 431 6002922), (2) MARUM - Center for Marine Environmental Sciences and Faculty of Geosciences, University of
Bremen, 28359 Bremen, Germany, (3) now at: Institute of Geosciences, University of Kiel, Kiel, Germany, (4) Department of
Environmental Sciences, University of Basel, 4056 Basel, Switzerland, (5) Department of Geology, University of Tromsø,
9037 Tromsø, Norway, (6) National Oceanography Centre, Southampton, SO14 3ZH, U.K.

Marine methane hydrate is an ice-like substance stable at high-pressure and low temperature found frequently in
continental margins. Since discovery of a large number of gas flares between 380 and 400 m water depth at the
landward termination of the gas hydrate stability zone off Svalbard, there is concern that warming bottom waters
have already started to melt large amounts of marine gas hydrate and may possibly accelerate global warming. The
location of gas flares observed in PARASOUND data, geochemical anomalies in sediment cores, and anomalies
in heat flow profiles suggest that hydrates play a role in the observed seepage of gas. However, the observation
of thick carbonate crusts during manned submersible dives and their subsequent dating suggest that seepage off
Svalbard has been ongoing for at least several hundred years and that decadal scale warming of the West Svalbard
Current is at most of minor importance for the bulk of the observed seepage. Thus, the seeps off Svalbard do not
necessarily represent the beginning of large-scale hydrate dissociation in the Arctic. Instead, it is likely that seasonal bottom water temperature fluctuations of 1-2◦ C cause periodic gas hydrate formation and dissociation, which
focuses seepage at the observed gas flare depth. The results show that hydrate is highly sensitive to bottom water
temperature changes and that bottom water warming will affect the stability of any large hydrate accumulations at
the seabed on a short time scale.

