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Summary of the Project

A High resolution wide-angle seismic reflection transect across the ATLAS  and Rif has been acquired to obtain an image of the crust and upper mantle, resolving the geometry of the Moho discontinuity, and constraining the nature of the crust. This will provide a precise knowledge of the thickness and the material properties of the crust, that is necessary to evaluate on firm grounds the isostatic state and the supporting mechanisms of the high relief of the Atlas Mountains. Approximately 930 seismic recording instruments from IRIS instrument center (USA) were deployed at 350-500 m spacing along and approximately 600 km-long transect. This dense trace spacing achieved the high spatial resolution needed for the objectives of this research. 

In April 2010 we conducted a ~600 km long seismic refraction survey with very close receiver spacing extending from the Sahara Desert to the Mediterranean Sea across Morocco. The refraction profile crossed the recently uplifted High Atlas, the Middle Atlas, and the western edge of the Rif Mountains. The project, Seismic Investigations of the Moroccan Atlas (SIMA), is affiliated with the PICASSO program in Spain and Morocco. 

SIMA utilized 930 Reftek 125 Texan seismographs from the PASSCAL Instrument Center.  Nominal instrument spacing was 300m from El Hajeb (central Morocco) south to the Sahara, and 500m to the north.   The instruments recorded six 1000 kg shots located from El Hajeb south. An internationally diverse field crew of 75 faculty and students from more than a dozen institutions in Africa, Europe, and North America conducted the 2 week long experiment. Preliminary examination of the data shows quite complicated wide-angle reflections from several levels of the crust.

Framework 

This project  is part of a broader international research initiative which aims to study the processes in the Betics-Alboran-Gibraltar-Rif-Atlas system, the difuse plate boundary between the Iberian peninsula and Africa) (more information can be found at http://wija.ija.csic.es/gt/rc/HTML/PRJ/indexPICASSO.html). The wide-angle seismic reflection data acquisition was coordinated with other ongoing and planned projects: 

· TOPOIBERIA (http://wija.ija.csic.es/gt/rc/HTML/PRJ/indexTOPOIBERIA.htm), Leaded by J. Gallart (CSIC-Inst. of Earth Sciences) Spanish project deploying a regular dense network of Broad-Band Seismic stations.

· SIBERIA Leaded by J. Gallart (CSIC-Inst. Of Earth Sciences) Spanish project deploying a regular dense network of Broad-Band Seismic stations.

· Magnetotelluric data acquisition led by A. Jones of the Dublin Institute for Advanced Studies, Ireland.

PICASSO is a project that includes land and sea magnetotelluric measurements, active and passive seismic experiments, geochemical sampling, structural geology, and geodynamic investigations of the western Mediterranean, and particularly of the Betics, the Gibraltar Arc, the Alboran Sea, the Rif, and the Atlas Mountains. PICASSO institutions include Rice, USC, Oregon, and WHOI in the USA,  CSIC Earth Science Institute "Jaume Almera", Barcelona, the University of Barcelona, and the University of Salamanca in Spain, the Dublin Institute for Advanced Studies in Ireland, GEOMAR and the University of Muenster in Germany, and the Scientific Institute of Rabat, in Morocco.

Logistic and development details.

Permitting: The permits were obtained from the local authorities -Walli and Governors-  for the deployment of the stations. The permits for drilling, handling of the explosives and actual firing of the shots where negotiated by the drilling company and explosive companies contracted: Geoatlas and CADEX.

Customs and other paperwork: To import and export all the necessary instrumentation, seismic stations, computers etc. Work orders or similar permits to work along the transect for the scientific personel. Was carefully and very efficiently  handled by the morrocan partners, in particular by the Institut Scientifique de Rabat.

Deployment and Transportation. Vehicles 35 teams composed by two people and a vehicle were used to deploy the seismic recorder. Each team was responsible for 15 of 30 km of deployment depending if they where deploying south or north of El Hajeb. 

Laboratory base. The base was located in the IFRANE seismological station. 
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Map showing location of SIMA seismograph locations (red dots) and shotpoints (black stars). SP1 was near El Hajeb.

