Geophysical Prospecting of Groundwater in the Middle Atlas of Morocco: Study Case.
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The Tabular Middle Atlas reservoir is one of the most important aquifers in northern Morocco. It is mainly a water table fractured and karstic reservoir consisting mainly of Lias limestones. The matrix permeability is very low and water flows essentially along open fractures and karsts
The Bittit spring, with an average annual discharge of about 1600 l/s, belongs to this karstic system and constitutes an important aquifer lying at the junction between the tabular reservoir and the Sais basin. 
Groundwater circulation is complex due to tectonics and to karstic Quaternary travertine overlying Lias carbonate in some areas. Up to now water flow paths and the underground karst organization remain misunderstood.
To highlight these issues a geophysical prospection was performed in this karstic area including electrical, microgravity and electromagnetic surveys. 
The geophysical imaging was carried out mainly by electrical resistivity tomography (ERT), allowing to detect, delineate important fractures and also to the characterization of the underground reservoir.
Geophysical scans and interpreted fractures have been displayed with Gocad software leading to geometrical construction of aquifer units and to 3D modelling of subsurface architecture. 
Two sub-vertical fault families with NE-SW and NW-SE trends respectively were identified and correspond to the known geological evolution of the region. This fracture network highlighted dislocation of the blocks of underground substratum leading to a graben-like structure. It was shown that the NE-SW faults cannot be related to the mean spring and thus do not constitute draining features. The preferential flow is meanly on the SE-NW direction.
Additional geophysical investigations were also performed in order to discriminate between dry and favorable hydrological fractures.
This case study in the Middle Atlas discontinuous aquifer aims contributing to improve water resources management and reducing aquifer vulnerability in the region. 
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The Tabular Middle Atlas reservoir is one of the most important aquifers in northern Morocco. It is 

mainly a water table fractured and karstic reservoir consisting mainly of Lias limestones. The 

matrix permeability is very low and water flows essentially along open fractures and karsts

 

The Bittit spring, with an average annual discharge of about 1600 l/s, belongs to this karstic system 

and constitutes an important aquifer lying at the junction bet

ween the tabular reservoir and the 

Sais basin. 

 

Groundwater circulation is complex due to tectonics and to karstic Quaternary travertine overlying 

Lias carbonate in some areas. Up to now water flow paths and the underground karst organization 

remain misund

erstood.

 

To highlight these issues a geophysical prospection was performed in this karstic area including 

electrical, microgravity and electromagnetic surveys. 

 

The geophysical imaging was carried out mainly by electrical resistivity tomography (ERT), allo

wing 

to detect, delineate important fractures and also to the characterization of the underground 

reservoir.

 

Geophysical scans and interpreted fractures have been displayed with Gocad software leading to 

geometrical construction of aquifer units and to 3D 

modelling of subsurface architecture. 

 

Two sub

-

vertical fault families with NE

-

SW and NW

-

SE trends respectively were identified and 

correspond to the known geological evolution of the region. This fracture network highlighted 

dislocation of the blocks of 

underground substratum leading to a graben

-

like structure. It was 

shown that the NE

-

SW faults cannot be related to the mean spring and thus do not constitute 

draining features. The preferential flow is meanly on the SE

-

NW direction.

 

Additional geophysical 

investigations were also performed in order to discriminate between dry 

and 

favorable

 

hydrological fractures.

 

This case study in the Middle Atlas discontinuous aquifer aims contributing to improve water 

resources management and reducing aquifer vulnerabil

ity in the region. 
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