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Influence of rift zones and thermokarst lakes on the
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zone of methane hydrates of the Laptev Sea shelf in the
Pleistocene
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia

Abstract

© Izdatel'stvo Nauka. All rights reserved. This paper presents results of the analysis of the
influence of talik zones associated with thermokarst lakes and processes in rift zones on the
dynamics of subaqueous permafrost and zones of stability of methane hydrates for conditions of
the  Laptev  Sea  shelf.  The  model  of  thermophysical  processes  in  the  bottom sedi-  ments
together with the scenario of climate change on the Arctic shelf for the last 400 thousand years
(kyr) were used. Typical value of geothermal heat flux for the most part of the shelf and for the
shallow shelf (with the present-day depth of =50 m) is estimated as 60 mW/m2. It is shown that
with this value the dura- tion of the interglacials and the corresponding ocean transgression
periods is not sufficient for the com- plete degradation of permafrost and destruction of the gas
hydrates. For a deeper shelf, however, the com- plete disappearance of the stability zone of the
methane hydrates is possible during the interglacial periods. In the areas of oceanic faults
(rifts), higher values of the deep heat flux increase rates of degradation of the underwater
permafrost rocks in the interglacial periods as compared with the condition when the heat flux is
60 mW/m2. Intensification of degradation of the subsea permafrost is manifested in areas where
ther- mokarst lakes arise, but here it is associated with the temperature rise at the upper
boundary of the bottom sediments. The presence of the rift zones and/or the thermokarst lakes
promotes decreasing of the present- day thickness of the permafrost, and simultaneous impact
of these two factors can lead to a through thaw- ing of the shelf in the interglacials (including
Holocene).
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