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A special type of mud volcanism in Lake Baikal
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Baikal is the only freshwater sedimentary basin containing gas hydrate accumulations, many of which are
associated with mud volcano activity. Twenty-two mud volcanoes have already been identified in different areas
of Lake Baikal, but the formation process and source depth are still disputed due to a lack of conclusive evidences.
Here we discuss a set of geological and geophysical data to report the discovery of a new mud volcanic complex
in the Academician Ridge in central Lake Baikal. Further, we present a multidisciplinary study including petrog-
raphy, geochemistry and tomography conducted on a set of gravity cores collected from various mud volcanoes in
the Lake. The results are integrated with available geophysical data to investigate the structural characteristics of
these deposits and to elaborate a conceptual model to infer the roots of the studied piercements.

Sediment core observations revealed the presence of semi-lithified clayey clast broadly distributed in the struc-
tureless sediments. Petrography studies of the individual clast reveal that they differ in mineralogical composition,
and their poor lithification indicates that they originate from shallow sediments. CT-scan of the cores confirms the
abundance of semi-lithified clasts displaying different backscatter and thus mineralogical content. The absence of
sedimentary structures and a completely chaotic matrix indicates a vigorous mechanism (i.e. typically ongoing in
mud volcano conduits) able to amalgam different lithologies. Dating of selected cores from the deep basin areas
where the mud volcanoes are located reveal that most of the erupted sediments originate from a depth of 200-300
mbsf. This depth coincides with the base of the gas hydrate stability field. Most of the mud volcano sites reveal
anomalously high geothermal gradient indicating that the base of the gas hydrate stability zone has been shifted
upwards.

The acquired data are consistent with a scenario envisaging two main phases: a) the focussed rise of deeper and
warmer fluids reaching shallow depths, b) the gas hydrate dissociation and, in turn, rapid generation of overpres-
sured shallow mud chambers. The ultimate piercing and triggering of the mud volcanoes activity resulted in the
overpressure release and eruption of mud breccia. This “Baikalian” type of mud volcanism differs significantly
from the classic, deeply rooted one known from other mature sedimentary basins.



