
Finding new reserves of oil and gas 

As the world’s reserves of oil and gas become exhausted, we urgently need to find new 
fields to answer our energy needs.  Oil companies are keen to use novel techniques to 
exploring beneath the sea bed and reduce exploration risk. Controlled source 
electromagnetic (CSEM) techniques represent arguably the most significant technological 
advance in the field of oil exploration since the introduction of 3D seismic surveying. 
University of Southampton (UoS) staff (Professor Martin Sinha, Dr Lucy McGregor and 
Jenny Rust) played a pivotal role in devising, refining and applying these revolutionary 
methods. 

Electromagnetic surveying can determine directly whether a potential hydrocarbon 
reservoir identified in seismic data has high or low electrical resistivity. This is important, 
as the resistivity of sedimentary rocks whose pore spaces are saturated with saline, 
aqueous fluids is low – just a few times that of seawater – while the resistivity of those 
whose pore spaces are predominantly filled with oil or natural gas is greatly increased. 

Southampton academics have led the world in CSEM for more than a decade. Their 
contributions have included the development of survey geometries that provide a 
diagnostic indicator of hydrocarbons’ presence; a deep-towed transmitter strong enough to 
overcome the signal attenuation caused by seawater; and receivers of unprecedented 
sensitivity. 

The first full-scale demonstration of this technology took place in late 2000. Professor 
Martin Sinha was the scientific lead of a project conducted with Norwegian oil and gas 
company Statoil and UCSD’s Scripps Institution of Oceanography. Southampton provided 
the bulk of the equipment and crucial elements of the survey design for the study, which 
was carried out on the RS Charles Darwin, offshore Angola. Two spinout companies were 
formed in the wake of the first large-scale demonstration of the technology. 

The achievements of Southampton’s scientists have been widely recognised. In 2008, the 
Geological Society of London presented Professor Sinha with the William Smith Medal for 
outstanding research in applied or economic geology. In 2011, Dr MacGregor was 
appointed the Society of Exploration Geophysicists’ Honorary Lecturer for Europe. 

 


