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Abstract:
The Dead Sea Transform Fault (DSTF) constitutes the transform plate boundary between Africa and Arabia plates and it is one of the biggest strike-slip faults in the world (ca. 1000 km long). This fault formed by mid-Cenozoic breakup of a region that had been stable until that moment; and, therefore this breakup has not been complicated by a previous history. There are still some open questions regarding this strike-slip fault. The links between its two southern segments (Wadi Araba Fault and Jordan Valley Fault), the deformation along the Lebanon and Syrian in its northern part, or the differences in offset between its southern and northern parts remain poorly known. Moreover, active tectonic studies are scarce in some areas as in the Jordanian part of the Dead Sea Transform, which has been considered tectonically inactive in Pleistocene Times. 
The southern part of this fault is divided in two main segments, the Wadi Araba Fault (WAF) and the Jordan Valley Fault (JVF) connected through the Dead Sea continental pull-apart basin. Active tectonic studies in NW Jordan have traditionally focused on these DSTF structures and have discarded other prominent structures in the region like the Amman Hallabat (AHS) and the Shueib (SHS) faults system, as they have been considered inactive from the Cretaceous. However some recent studies have suggested a possible local reactivation of the northern parts of these structures. In this Thesis I carried out a detailed geological study in the NW Jordan in order to analyze the Quaternary activity of the AHS and SHS based on landscape anlysis trhought geomorphic indexes, field observations, structural analyses and archaeological evidences of recent earthquakes. 
From a methodological point of view I present in this Thesis two ArcGIS Add-Ins to automatically delineate swath and normalized river profiles. Both tools are programmed in Visual Basic .NET and use ArcObjects library-architecture to access directly to vector and raster data. The SwathProfiler Add-In allows analyzing the topography within a swath or band by representing maximum-minimum-mean elevations, first and third quartile, local relief and hypsometry. I have defined a new transverse hypsometric integral index (THi) that analyzes hypsometry along the swath and works better in this kind of representation. The NProfiler Add-In allows representing longitudinal normalized river profiles and their related morphometric indexes as normalized concavity (CT), maximum concavity (Cmax) and length of maximum concavity (Lmax). Both tools facilitate the spatial analysis of topography and drainage networks directly in a GIS environment as ArcMap and provide graphical outputs in image (jpg) and vectorial (wmf) formats.
The landscape analysis presented in this Thesis focused in the eastern margin of the Dead Sea, with the intention of analyzing the effects that the Quaternary activity of the Dead Sea Transform Fault (DSTF) produces in the landscape and in the drainage network. This landscape analysis has two well-differentiated parts. First I analyzed the general landscape pattern through the application of spatial-based geomorphic indices as the slope, surface roughness, hypsometry and topographic swath profiles. With this analysis I aimed to describe and evaluate the general stage of landscape evolution in the study area, and examine the links between the tectonic structures and the general topographic patterns. These results of these geomorphic parameters show a good correlation with the active structures of the study area that act as boundaries for erosion processes. They also highlight a clear erosion wave advancing eastwards from the Dead Sea into the TransJordanian Plateau (TJP). Moreover, these analyses lacks clear evidences of a northern structure closing the Dead Sea apart of the NW-SE normal faults related to the AHS and SHS. Secondly, I analyzed several geomorphic indexes in order detect different pattern and highlight differences that could be due to dissimilar tectonic activity along the study area. The geomorphic indexes suggest that the study area is very young and it is in a transient state of landscape development. Normalized profiles have characteristics convex or linear-convex shapes, as well as the hypsometric curves. Area-slope plots have high Ksn values and lacks clear linear correlation, especially in their middles and lower parts (near mouths), due to the transient state of the analyzed rivers.
The field campaigns made in this Thesis have revealed that AHS and SHS structures present clear Quaternary activity and accommodate a small part of the deformation of the southern DSTF. The southwestern part of the AHS acts in the Quaternary as the northernmost continuation of the WAF, whereas the SHS works as a transfer of NW-SE normal faults with low to moderate throws that connects this structure with the JVF.
The stress analysis based on fault-slip data for two of the Amman Hallabat (AHF) and Shueib (SHF) structures suggests that most of the structures are coherent with the present-day stress pattern associated to the Dead Sea fault system. In most of the field stations there is a clear overprint of new striations over the older ones. Present-day stress in the region has horizontal to sub-horizontal maximum and minimum compressive axes (σ1 and σ3), striking NNW-SSE and ENE-SWS respectively, and a vertical intermediate stress axis (σ2). These new findings suggest a rejuvenation of the AHF and the SHF in the Quaternary in the context of the Dead Sea Transform Fault (DSTF) tectonic activity.
A seismogenic character of the AHS can be claimed from the damage found in the archaeological site of Tall el-Hamman, which has been recently interpreted as the ancient city of Sodom. The destruction of this city is attributed to big earthquake, that may be also related with this structure. 
The NW-SE normal faults bounding the AHS and SHS could merge into a single fault plane that will act as the northern closure of the Dead Sea. Future geophysical research in the area should pay attention to these active structures as research in southern areas has proved fruitless.
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