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Locations of known and inferred gas hydrate 
occurrences in oceanic sediments of outer 
continental margins and permafrost regions. 
Only a limited number of gas hydrate deposits 

have been examined in any detail.
Worldwide Estimates of Gas Hydrates:

Oceanic: 30,000 to 49,100,000 x 1012

Continental: 5,000 to 12,000,000 x 1012

Conventional Gas Resources:
13,000 x 1012

http://geology.usgs.gov/connections/mms/joint_projects/methane.htm

5000 ft3= ca.81000 g (81 Pg);  
12000000 ft3 = 1.94x108 g (200,000 Pg) 
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SWERUS articles published on gas 
hydrate stability in slope-sediments

Clint M. Miller, Gerald R. Dickens, Martin Jakobsson, Carina Johansson, Andrey
Koshurnikov, Matt O'Regan, Francesco Muschitiello, Christian Stranne and Carl-Magnus Mörth, 
in revision, Pore water geochemistry along continental slopes north of the East Siberian 
Sea: Inference of low methane concentrations : Biogeosciences

Study based on pore water 
chemistry from 32 sediment 
cores taken during Leg 2 of the 
2014 SWERUS-C3 expedition. 
The results suggest that 
abundant CH4, including gas 
hydrates, do not characterize the 
East Siberian Sea slope or rise 
along the investigated depth 
transects. 



Pohlman et al. PNAS 2017



Thornton et al. GRL, 2016



Thornton et al. GRL, 2016



Thorton and Crill unpublished



Thorton and Crill unpublished



Thornton et al. GRL, 2016

Can δ13C-CH4 help us?



Pohlman et al. PNAS 2017

0.1 to 31.8 μmol m−2 d−1
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from Prytherch et al., 2017

• EC trace gas fluxes used to 
determine air-sea k from an 
icebreaker in the Eastern Arctic

• Open water CO2 results agree with 
bulk parameterizations

• k has a near-linear dependence on 
decreasing sea-ice concentration 
– in agreement with recent EC 
results from the Southern Ocean 

(Butterworth and Miller, 2016, GRL).
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Thawing permafrost causes large blocks of tundra to slump into the Arctic Ocean. 
USGS http://www.windows.ucar.edu/tour/link=/earth/polar/images/slump_tundra_usgs_lg_jpg_image.html


