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Abstract

The present study includes the use of the techniques of azimuthal
resistivity tomography (ART) and azimuthal resistance survey (ARS)in
the area of the southern limbs of Tairah and Butmah anticlines, which
represent the eastern and western flanks of the Mosul Dam, respectively.
According to local and international studies, the dam is exposed to a
continuous subsidence and grouting for the weakness areas in its
foundations due to the dissolution of gypsum and calcareous rocks, As
well as the possibility of rejuvenated fractures due to new tectonic
elements and the occurrence of many natural and induced earthquakes

after the dam was established in 1986.

The current study involved applying a new system by picking the
resistivity values from the pseudo-tomography at seven depth levels and
nine orientations with an angle of 20° around the mid central point of
200 m array lengths. The system called the Azimuth Mutib & Al-Fadhel
System(AMAS), consists of three types of the electrode arrangement
patterns, the first is the Azimuthal Radial Resistance Survey (ARRS) that
includes measurements of resistivity (pp&pp2), the second is the
Azimuthal Forward Resistance survey(AFRS) that includes
measurements of resistivity (ppo&ppz), and the third is the Backward

Resistance survey(ABRS) for measurements of resistivity (ppo&ppi).

A new mechanism was used in the present study, that included a
series of calibration steps of the electrode spacing intervals with the
apparent depth levels and median of the depth of investigation, due to
the inability of picking the resistivity values of the true depth levels
from electrical resistivity tomography because there is a wide spectral
gradient range of colors. As well, the absence of correlating the values of

the depth levels with the electrode spacing in the RES2DINV program.



Accordingly three values were determined for the missing apparent
depth levels with confirmation of the accordant values of the eight levels

of the tomography.

The field survey included three traverses on the eastern side of the
Tigris river parallel and perpendicular on the axis of the Tairah anticline
consisting of seven sites of ART located above the quaternary depositions
in the southern flank. Two traverses were also conducted in the western
side of the river parallel and perpendicular on the east Butmah anticline
consisting of four sites are located above the recent sediments in the
southern flank of it. The chosen sites have taken into account the
consideration of the geological tectonic and topographic data for
previous studies and current field reconnaissance trips. A sympathetic
analysis of the resistivity tomography was performed in nine azimuths of
the above mentioned locations, using fifteen repetitive processing

attempts and the mean root squares ranged between 5.8% -11.7%.

The ART indicated on the eastern side of the study area with
different directions, three electrical horizons, the first reflects a variable
resistivity which represents accumulations of top soil, the second band of
high resistivity which reflects the river terraces constitutes, while the
third horizon represents the clear extension of the mud and limestone
deposits of Fatha Formation with a vertical conductive zones in the rock
layers at some traverses. As well as the ART on the western side of the
study region identified, there are three electric horizons, the first with
high resistivity reflects the surface soil layer, and the second domain has
low resistivity representing the sediments of the valley slopes and is
concentrated on the southern limb of Butmah anticline. The third which
represents heterogeneous resistivity values, reflects Fatha formation

deposits covering a wide area in the study area.



The data of the ARS were represented using radial, forward and
backward techniques at the eleven locations using Polar graphs and
Cartesian curves. According to the mechanisms used in global and local
studies and research, the results were analyzed and determined the
values and trends of the electrical anisotropy for quaternary deposits and

the upper layers of Fatha Formation in the current study area.

The present study displayed a notable success in applying (AMAS)
by matching between its three mechanisms and deduced the presence of
nine directions for the strikes of tension and shear fractures (primary and
secondary) in the eastern bank of the Mosul Dam penetrating quaternary
period sediments represented by river terraces, while the study concluded
the loss of three directions and confirmation of six directions of fractures
in the western side of the Mosul Dam, which penetrates the alluvial

deposits of the quaternary period.
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