
Geophysical Research Abstracts, Vol. 7, 08530, 2005
SRef-ID: 1607-7962/gra/EGU05-A-08530
© European Geosciences Union 2005

The formation of bookshelf faults: A case study from
the volcanic arc of an oblique convergent margin,
Nicaragua
B. Cailleau, P.C. La Femina and T.H. Dixon
Geodesy Lab, RSMAS, University of Miami (bcailleau@rsmas.miami.edu)

Along the Nicaragua segment of the Middle America Trench, the Cocos Plate subducts
eastward with a 10-15◦ oblique convergence, resulting in slip partitioning into margin-
normal and margin-parallel components and trench parallel migration of a forearc
sliver. Terrane migration appears to be accommodated by seismically active, trench-
normal sinistral strike-slip faults that cut the weakened volcanic arc in Nicaragua.
These faults were interpreted as bookshelf faults. This study aims to understand the
mechanical conditions that give rise to this style of faulting in Nicaragua.

Slip on transverse faults can be related to pre-existing planes of weakness that re-
activate under the current regional stress field (i.e. NW directed dextral shearing) as
antithetic left-lateral strike-slip faults. We test an alternative hypothesis whereby the
faults are formed by the current regional stress field. The drop of Coulomb stress on
rotated antithetic faults and the lack of synthetic right-lateral strike-slip faults in the
arc of Nicaragua are inconsistent with the formation of bookshelf faults from antithetic
shear planes. We suggest instead that the bookshelf faults originate from tension frac-
tures that develop into strike-slip faults by rotation and that both dextral shearing and
arc-parallel stretching may be present in Nicaragua. The relationship of the bookshelf
faults with the volcanoes in the arc is also investigated.


