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Abstract

The Pan-European gas-hydrate relate GIS database of GARAH project has allowed assessing the susceptibility of seafloor areas affected by hydrate dissociation. This study has been applied as a first
step for the hydrate related risk assessment along the European continental margins. Several factors and variables have been taken into account. They have been defined by their relationship with
the presence of hydrates below seafloor and weighted depending on the confidence of finding hydrates in this site. The maximum weight (or confidence) has been given to the recovered samples of
gas hydrates or hydrate-dissociation evidences such as degassing or liquation structures observed in gravity cores. Seismic indicators of the presence of gas hydrate or hydrocarbon seabed fluid flow
such as BSR, blanking acoustic, amplitude anomalies or the presence of geological structures of seabed fluid flow in the neighbouring of the GHSZ have been weighted with a lower value. The
theoretical gas hydrate stability zone (GHSZ) for a standard composition for biogenic gas has been taken into account as another control factor and constrain feature. Seafloor areas out of the
theoretical GSHZ have been excluded as potential likelihood to be affected by hydrate dissociation processes. The base of GHSZ has been classified as a critical area for these dissociation processes.

The proposed methodology analyses the geological hazard by means of the susceptibility assessment, defined by the likelihood of occurrence of hydrate dissociation, collapses, crater-like
depressions or submarine landslides over seafloor. The baseline scenario is that gas hydrate occurrence is only possible in seafloor areas where pressure (bathymetry) and seafloor temperature
conditions are inside the theoretical GHSZ. Inside GHSZ, the occurrence of gas hydrate is directly related to the presence of its evidences (direct samples of hydrates) or indicators (eg. pore water and
velocity anomalies, BSR, gas chimneys, among others), as well as the occurrence of hydrocarbon fluid flow structures inside GHSZ. Finally, the likelihood of the seafloor to be affect gas hydrate
dissociation processes will be major at the base of the GHSZ and in the neighbouring of the gas hydrate evidences and indicators. In order to proof this initial hypothesis, a susceptibility assessment
has been carried out throughout map algebra in a GIS environment from a density map of evidences and indicators and the Pan-European map of the GHSZ over seafloor. Specifically, it has been
conceived as a segmentation in three levels by quantiles resulting of the addition of the density map of evidences and indicators and the weighted map of the GHSZ over seafloor.
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GARAHydrates GIS database
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ARAHydrates - Data Model Structure
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Geological and geophysical evidence and indicators of marine gas hydrates stored in GARAHydrates
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Susceptibility Assessment

GHSZy

Evidence & indicator Description Weight
Gas hydrate samples Crystals or aggregates of gas hydrates observed in gravity cores. 1
C — . Degassing structures Bubbles and/or vacuoles {porosity) in sediment liquefactions obsenved in gravity core samples. 1
— Paore water anomalies Chemical and isotopic pore water anomalies that are caused by hydrafe dissociation (e.g. 09
e z Z l ’ downward chlarinify decrease combined with 5180 increase).

BSRs Only battom-simulating reflectors generated by the impedance contrast between the gas-hydrated 09
sediment above and a free gas layer below. Opal BSRs are excluded.
High resistivity Anomalous high electrical resistivity in logs due fo the presence of massive hydrates. 09
Velocity anomalies Anomalous seismic propagation velocity in the sediment due o the presence of both gas hydrates 08
. ezl . I . . . and free gas.
where 5¢ is the suscept1b111ty map, 591' is the normalized Welghted denSIty map of hydr ate Acoustic blanking facies Zones devoid of reflections in seismic profiles becauise of the presence of free gas in the sediment. 08
evidence and indicators; and GHSZ, is the weighted map of the GHSZ on the seafloor. Dim spots Local low-amplitude seismic attribute anomalies that may indicate the presence of hydrocarbons. 08
. & s Bright spots Seismic amplitude or high-amplitude anomalies that may indicate the presence of hydrocarbons. 08
The final Sc value was masked with the pOSlthe values of the GHSZ map. Seafloor areas Gas chimneys Areas of poor data quality or push-downs caused by subsurface leakage of gas from a poorly 08
1 hili P sealed hydrocarbon accumulation.
outside the GHSZ have a SuSCeptlblllty value of zero. Seabed features Geomorpholegical features related to seabed fluid flow. 08
Gas seepage: Steady or episodic, slow or rapid. visible or invisible flow of gaseous hydrocarbons from 08
pockmarks, mud subsurface sources fo the Earth's surface. Pockmarks are craters in the seabed caused by fluids
volcanoes, gryphons erupting and sireaming through the sediments. Mud volcanoes are positive cone-shaped reliefs
created by the extrusion of mud, water and gases, mainly hydrocarbon fluids.
Mud diapirs Positive, cone-shaped reliefs created by intrusion inside the sediment column of mud, water and 08
S C 30w gases. mainly hydrocarbon fiuids.
HDAC Hydrocarbon-derived authigenic carbonate formed as a consequence of the anaerobic oxidation 08
of methane by consortia of microbes.
Gas flares Acoustic artefacts in the water column caused by gas bubbles. 08
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Reliability, impact of knowledge gaps
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Susceptibility assessment of gas hydrate dissociation occurrence along European continental margins and adjacent areas. GARAH project (GeoERA)
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