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ABSTRACT 
 
Knowledge of the shallow subsurface is important since it is source of numerous natural 
resources and besides, these first meters of the terrestrial crust are under the direct influence of 
most of the human activity. In this sense the different geophysical prospecting techniques are 
revealed as a basic tool for the study of the subsoil. It has being applied successfully to a broad 
spectrum of problems associated with civil engineering, geology, studies of the ground, 
hydrology, prevention and detection of natural risks, exploration and explotation of mineral 
resources, nuclear waste, detection of underground cavities and tunnels, among others. 
 
The IBERSEIS deep seismic reflection profile has as primary target the study of the Variscan 
Orogen located at Southwest of the Iberia Peninsula, it is part of the Ibero-Armonic Arc.  The 
profile crosses the three main tectonic terranes that form the orogen: The Southern Portuguese 
Zone (SPZ), the Ossa-Morena Zone (OMZ) and the Central Iberian Zone (CIZ).  The suture 
zone between these terranes, SPZ-OMZ and OMZ-CIZ constitute complex structures that 
include faults (that are been active in different regimes from deformation compression, 
transgression).  The acquisition parameters have been designed so that it is possible to obtain 
images of the shallow subsurface. The unique characteristics of the data allow to study the 
effect that specialized pre-stack processing algorithms have on the quality of the seismic image. 
 
The layout of IBERSEIS profile is particularly irregular, not two-dimensional, and it presents 
important topographic variations (they can reach at 700 m). These features introduce difficulties 
when visualizing the shallow subsurface. Due to the irregularities in the acquisition geometry 
the CMP's are distributed in a broad band along the acquisition trajectory, and they do not 
define a straight line. The differences in the elevation between sources and receivers and the 
lateral variations of velocities introduce travel time shifts that distort the geometry of the crustal 
structures. In order to obtain an image of the shallow subsurface along the IBERSEIS detailed 
statics corrections are imperative. Therefore a nonconventional processing flow is necessary.  
The processing flow needs to take into account: the three-dimensionality of the acquisition 
geometry (crooked-line processing) and carefully designed statics corrections. Stacks of the 
seismic data with different CMP geometries, and with and without statics are compared to 
identify the optimal processing flow for shallow subsurface imaging along the IBERSEIS seismic 
profile. 
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