Geophysical Research Abstracts
Vol. 15, EGU2013-14000, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Seismic constraints on a large dyking event and initiation of a transform
fault zone in Western Gulf of Aden
AbdulHakim Ahmed (1,2), Cecile Doubre (3), Sylvie Leroy (1), Julie Perrot (4), Laurence Audin (5,6),
Frederique Rolandone (1), Derek Keir (7), Ismael Al-Ganad (8), Jamal Sholan (2), Khaled Khanbari (9), Kassim
Mohamed (10), Jerome Vergne (3), Eric Jacques (11), and Alex Nercessian (11)
(1) ISTEP UPMC CNRS, Paris, France , (2) Seismological and Volcanological Observatory Center, Dhamar, Yemen , (3)
EOST, IPGS, Université de Strasboug, France, (4) IUEM, Plouzane, France , (5) CNRS-LMTG, Universite Paul, (6) IRD, (7)
National Oceanography Center Southampton, University of Southampton, England, (8) Yemen Geological Survey & Mineral
Resources Board, Sana’a, Yemen , (9) Ministry of Telecomunication and Information Technology, Sana’a, Yemen, (10)
Geophysical Observatory of Arta, CERD, Djibouti, (11) IPGP, France

In November 2010, a large number of events were recorded by the world seismic networks showing important activity occurring along the western part of the Aden Ridge. West of the Shulka El Sheik fracture zone, events in this
large seismic swarm (magnitudes above 5) occurred in a complex area, where the change of both the ridge direction
and the bathymetry suggest the propagation of the ridge into a continental lithosphere and the influence of the Afar
plume. We combine several sets of data from permanent networks and temporary 3C broad stations installed after
the beginning of the event along the southern and eastern coasts of Yemen and Djibouti respectively, we located
more than 600 earthquakes with magnitudes ranging from 2.5 to 5.6 that occurred during the first months following the first event. The spatial distribution of the main seismicity reveals a very clear N115[U+25E6] -trending
alignment, parallel to the mean direction of the en-echelon spreading segments that form the ridge at this longitude.
Half of the events, which represent half of the total seismic energy released during the first months, are located in
the central third section of the segment. Here several volcanic cones and recent lava flows observed from bathymetric and acoustic reflectivity data during the Tadjouraden cruise (Audin, 1999, Dauteuil et al., 2001) constitute
the sea floor. In addition to this main activity, two small groups of events suggest the activiation of landslides into
a large fan and the activity in a volcanic area 50 km due east from the main active zone. The time evolution of the
seismicity shows several bursts of activity. Some of them are clearly related to sudden activities within the volcanic
areas, when others exhibit horizontal migration of the events, with velocity around ∼ 1 km/h. The time-space evolution of the seismicity clearly reveals the intrusion of dykes associated with magma propagation from the crustal
magmatic centres into the rift zone. Taking into account that the geodetic moment is one order of magnitude higher
than the seismic moment during such events, the seismic activity of this event of the Aden ridge represents a major
rifting episode certainly associated with the opening of the segment by dyking estimated to be higher than 10 m.
Several computed focal mechanisms are dextral strike-slip in the western part of the dyking area could be related
to a nascent transform fault zone.

