
The Lena Delta 
Research Consortium

Russian - German Arctic Research Collaboration 
DFG Research Unit / Group  

Prof. Vikram Unnithan & Prof. Angelo Rossi 
Jacobs University Bremen

Possible Interests and Contributions 

an.rossi@jacobs-university.de 
v.unnithan@jacobs-university.de

mailto:an.rossi@jacobs-university.de
mailto:v.unnithan@jacobs-university.de?subject=


Gas hydrates: Fans & 
Delta’s
• Interested in numerical hydrate 

modelling  
• Comparison of permafrost versus 

deep marine hydrates 
• Different settings such as fans, 

delta’s and margins / slopes. 
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Methane hydrates predicted and detected
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Assessment of the Gas Hydrate 
System in the Mediterranean Sea



➢Estimated to be the largest HC reserve on Earth (mainly on 
continental margins >300 m depth) 

➢Stability sensitive to changes in pressure & temperature (sea 
level, bottom currents) 

➢Frozen global reservoirs of energy (for natural or 
anthropogenic changes)

gas

water

Where present, implications for: 
• Global climate change, regional carbon 

budgets  

• Geohazards (slope stability) 

• Resource assessments (unconventional 
shallow gas, links to deeper hydrocarbons) 

• Geosphere-biosphere coupling (extreme 
environments) 

1 m3 solid 
yields up to 160 m3 

of gas

Reasons to be interested in submarine gas hydrates 

Fillon & Roberts (2007)

Ice that burns - forms at low temperatures and/or high 
pressures, concentrating remarkable quantities of gas 
(mainly methane

Author's personal copy

thermal modeling of sub-sea conditions (Osterkamp and Fei, 1993)
also indicate that permafrost and gas hydrate may exist within the
continental shelf of the Arctic Ocean. Subaerial emergence of
portions of the Arctic continental shelf to current water depths of
120 m (Bard and Fairbanks, 1990) during repeated Pleistocene
glaciations, subjected the exposed shelf to temperature conditions
favorable to the formation of permafrost and gas hydrate. Thus, it is
speculated that ‘‘relic’’ permafrost and gas hydrate may exist on the
continental shelf of the Arctic Ocean to present water depths of
120 m. However, the analysis of downhole log data from industry
exploratory wells drilled on the Alaska Beaufort continental shelf
suggests that the occurrence of permafrost and gas hydrate beneath
the continental shelf of the Arctic Ocean may be limited to
a maximum water depth of only w50 m or less (Collett et al., 1988).
The reason for the discrepancy between the model-derived and
directly measured permafrost and gas hydrate stability conditions
on the Beaufort continental shelf is uncertain; but it may be
because of the limited number of direct measurements of perma-
frost occurrence on the shelf. For discussion purposes, we have
assumed in this report that the model-derived predictions of
permafrost and gas hydrate stability conditions are accurate
(i.e., !120 m water depth). In practical terms, onshore and near-
shore gas hydrate can only exist in close association with perma-
frost; therefore, the map in Fig. 2 that depicts the distribution of

onshore continuous permafrost and the potential extent of ‘‘relic’’
sub-sea permafrost also depicts the potential limit of onshore and
nearshore gas hydrate. It also appears that most permafrost asso-
ciated gas hydrate accumulations probably developed from pre-
existing free-gas fields that originally formed in conventional
hydrocarbon traps, then were later converted to gas hydrate upon
the onset of glaciation and cold arctic conditions (Collett, 1993;
Collett, 2002; Boswell et al., 2011).

It has been shown that gas hydrate accumulated in Arctic
regions in association with permafrost in Canada, northern Alaska,
and Russia. Onshore gas hydrates are present in the West Siberian
Basin and are believed to be in other permafrost areas of northern
Russia (reviewed by Cherskiy et al., 1985; Kvenvolden, 1993; Collett,
2002; Collett et al., 2009). Permafrost associated gas hydrates are
also present in the North American Arctic. Direct evidence for gas
hydrates on the North Slope of Alaska comes from studies of cores
from two gas hydrate research wells as discussed later in this
report. Well log responses attributed to the presence of gas
hydrates have been obtained in about one-fifth of the wells drilled
in the Mackenzie Delta. More than half of the wells in the Arctic
Islands of Canada are inferred to contain gas hydrates (Judge et al.,
1994; Osadetz and Chen, 2005). It is also possible that gas hydrates
occur on the Norwegian island of Svalbard, but the evidence is
inconclusive (Landvik et al., 1988). The combined information from

Fig. 2. Distribution of permafrost in the northern hemisphere (source of permafrost data: http://nsidc.org/data/ggd318.html). Shown are the areas of onshore continuous
permafrost (dark blue) and of offshore possible relic permafrost (light blue) under which conditions may be favorable for the accumulation of gas hydrate (modified from Collett,
2002).
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Thermokarsts & 
Planetary Analogues
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R.J. Soare et al. / EPSL 2008)

http://earthserver.eu/ 

• Comparative planetology & remote sensing 
• Understanding thermokarst formation 

processes  
• Correlation and comparison with other 

planetary bodies i.e. Mars 
• Task + deliverables: 

• Image time series analysis, e.g. 
historical Landsat or anything else 
(made) available 

• Technological heritage of H2020 
EarthServer-2 project  

• Better, improved topography, 
bathymetry based on satellite data for 
modellers

http://earthserver.eu/

