
Bathymetry and location map of Venere Mud Volcano

Internal Structure of Venere Mud Volcano in the Crotone 
Forearc Basin, Calabrian Arc, Italy, from Multibeam 
Bathymetry, Wide-Angle, and Multichannel Seismic Data

Results

Mud volcanoes (MVs) have been found in various geological settings on passive and active mar-
gins but are mostly known from collision zones on Earth. Several submarine MVs locate in the 

Calabrian arc, offshore southern Italy.  To contribute to the knowledge of submarine MVs , 

in particular the internal structure across Venere MV, we used high resolution multibeam ba-
thymetry, (constraining seafloor expressions), wide-angle, and multichannel seismic data 
(constraining the P-wave velocity distribution and internal structure).

Velocity structure: Note higher ray density, and therefore model resolution in the center beneath OBS stations (cubes).
TX-graph: Vertical colored lines are picked reflections/refractions; black lines are calculated traveltime curves.

Wide angle seismic P-wave velocity models -

Ocean bottom hydrophone (OBH) data example - 
raypaths through the model and traveltime curves - one example

Introduction and objectives

Acknowledgements and References

From the bathymetric surface expression: 
Venere MV dimension is ~10 km in the EW- and ~7 km in the NS-direction in a water depth of 
~1500 m. Two circular cones of ~100 m elevation and ~1.5 km diameter locate in the MV center. 

The sub-seafloor structure from seismic constraints:
The upper 200 m (sub-) parallel layers to and below the seafloor (bsf) show seismic P-wave veloci-
ties gradually increasing from 1.53 to 1.7 km/s. A prominent reflection ~200 m bsf and a sudden in-
crease of seismic P-wave velocities from 1.7 to 1.8 km/s mark a change with depth in the internal 
structure, where reflections dip, and seismic P-wave velocities laterally decrease towards the 
center of Venere MV. Two separate feeder conduits of the two center cones correlate with reduced 
amplitude/chaotic reflections and reduced P-wave velocities at 4 km across and 200 m bsf and 
downwards. However, the roots of the MV are beyond our depth penetration. The rough reflections 
of the acoustic basement in depths vary from 500 m to 800 m bsf. Here, reduced reflectivity occurs 
beneath the center of the MV as well. Mapping of the fault system leads to the subseafloor dimensi-
on of Venere MV that exceeds its seafloor dimension by the factor of two.
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Fig. 7

normal faults
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Fig. 6

normal faults
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superimposed on coincident multichannel seismic data

normal faults
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Fig. 4

normal faults

Fig. 3

normal faults
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Fig. 1

normal faults

CE: Calabrian escarpment
ME: Malta escarpment
AE: Apulian escarpment
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