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The Hellenic territory has a very complex geodynamic setting from a long and composite geological history, giving
rise to an intense seismic activity deriving and favoring the occurrence of many cold and thermal gas manifestations.
Geogenic sources release huge amounts of gases, which have a significant impact on the global balance of the subaerial
Carbon Cycle.

The study of the geochemistry of the natural gas emissions of the Greek territory is actually underway. In the present
work, we focus on methane and light hydrocarbons (C,-Cs) to define their origin. Concentrations of methane range from
< 2 to 915,200 mmol/mol and its isotopic ratios cover a wide range (d*3C from -79.8%o to +16.9%o; dD from -298%o to
+264%o) indicating different origins or secondary post-genetic processes. Samples from gas discharged located in the
lonian coast and northern Aegean Sea have a prevailing microbial origin, as also shown by the lack of C4+ hydrocarbons
and the high C1/(C.+Cs) ratios. On the contrary, cold and thermal gas manifestations of central and northern Greece
display a prevalent thermogenic origin. Methane in gases released along the active volcanic arc seems to be abiogenic in
origin, since they show low C1/(C,:+Cs) ratios, as well as relatively high Ce¢Hgs concentrations. However in these gases,
significant thermogenic contribution cannot be excluded. Gases collected in the geothermal areas of central Greece
(Sperchios basin and northern Euboea) are likely affected by strong secondary oxidation processes, as suggested by
their highly positive C and H isotopic values (up to +16.9%0 and +264%o respectively) and low Ci1/(C2+C3) ratios.
Incubation experiments on water and sediments of some of these springs reveal that the oxidation of methane is
microbially driven.
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