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Field observations in Socotra Island complemented with offshore seismic profiles sug-
gest the existence of detachment faults on the southern margin of the Gulf of Aden.
Socotra is divided into two structural provinces. Western Socotra is made up of a
series of southward tilted fault blocks bounded by northward dipping normal faults.
Eastern Socotra consists in an asymmetric anticline with a steep northern limb and a
gently dipping southern limb. A zone of NE-SW trending normal and strike-slip faults
separates the two areas. The overall structure is interpreted as representing two rift
segments developed during the opening of the Gulf of Aden, that are separated by a
transfer zone. The along-strike asymmetry of the southern margin is further enhanced
by the asymmetry of the conjugate margins of the Gulf of Aden. Whereas the nar-
row western Socotra margin is characterized by consistently northward dipping nor-
mal faults, the opposite Oman margin is larger and dominated by horsts and grabens.
Considering that asymmetric structures in the upper crust are often associated with
synthetic shear zones in ductile levels, we propose that the western and eastern Soco-
tra margin segments are controlled at depth by two detachment faults with opposite
dip and sense of shear. The normal faults of western Socotra would sole out into a
top-to-the-north ductile shear zone, whereas eastern Socotra would be made up of a
rollover anticline that formed above a southward dipping detachment fault.


