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Extensive areas of mud volcanism and gas seepage form in the oceans in all kinds of geodynamic settings and
host some of the most interesting deep-sea chemosynthetic ecosystems. In the deep S. Iberia and Northwestern
Moroccan margins, an area often described as the “Gulf of Cadiz”, and in the Alboran Sea, extensive multina-
tional and multidisciplinary research has allowed the discovery of vast fields of mud volcanoes and other seafloor
structures associated with gas seepage, such as pockmarks and diapiric ridges. More than 60 mud volcanoes of
various sizes, reaching more than 3km in diameter and a few hundred meters in height, have been identified in
these areas by geophysical surveys, confirmed by coring and underwater high-resolution video surveys. Most of
these structures concentrate in the compressional accretionary wedge of the Gulf of Cadiz, but also in the Alboran
Sea, in an extensional back-arc setting, both related to the Africa-Eurasia convergence since the Cenozoic and the
formation of the Gibraltar Arc. Recently, similar structures were found west of the accretionary wedge along the
Azores-Gibraltar Fracture Zone. Thermogenic gas hydrates have been recovered from several mud volcanoes in
this area, and a large diversity of chemosynthetic communities, including new species for the science, have been
identified associated with areas of gas seepage. Evidence of major past episodes of methane release from depth
have been recorded by the occurrence of vast fields of methane-derived authigenic carbonate crusts and chimneys,
some of which composed of dolomite, precipitated through anaerobic methane oxidation by consortia of archaea
and bacteria. Such episodes of methane release from the deep sea, in particular associated with gas hydrate disso-
ciation in deep sea sediments, may have had an impact on past climate change. In this work, we provide for the
first time an integrated view of mud volcanism and gas seepage in the whole Gibraltar Arc System, and discuss the
origin of the fluids, tectonic control, migrating pathways and surface and sub-surface expressions of fluid flow, in
the context of the geodynamic evolution of this major tectonic province.


