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Simultaneous source seismic surveys, using a method referred to as source blending, use more than one seismic source at a time. This 
technology is part of the progression of seismic surveys to obtain denser sampling and better seismic images. Simultaneous sourcing uses 
multiple seismic sources, producing seismic signals that overlap with the signals from the other seismic sources.  This increases the efficiency 
of seismic exploration by decreasing the time between shots, significantly reducing the cost and time needed to acquire a seismic survey. The 
main challenge to the use of simultaneous sources is the separation of signals from the different sources. This separation is accomplished 
by using concepts from compressive sensing by way of sparse inversion, a method of getting the simplest answer to the inversion of a matrix 
equation. While this involves a significant computational expense, the decrease in the acquisition cost is even more substantial.

He will show examples of various BP simultaneous source seismic surveys and share some details about how they were acquired and 
processed. He will also cover some of the requirements for a successful simultaneous source survey and an analysis of the quality of the 
seismic data obtained.
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Present simultaneous source surveys use the random activation of the 
shot times as a code to allow shot separation. He will provide some 
speculation about extending this coding to other possible coding methods.  
Among some other advantages, these new types of coded sources allow 
the extension of simultaneous source survey geometries to more general 
seismic survey types, in particular, towed-streamer acquisition.
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Ray Abma is a senior research geophysicist in the Upstream Technology group in BP.  He received a Ph.D. from Stanford University in 1995 and 
was with the Stanford Exploration Project. His thesis was “Least-squares separation of signal and noise using multidimensional filters.” He has 
worked for Western Geophysical, Shell, ARCO, and now BP. He has spent more than a decade developing simultaneous and coded seismic source 
technology. In 2012, Ray and his team won the BP Technology Award for the development of marine simultaneous source acquisition. Later in 
2012, Ray and the simultaneous source team won the BP Helios award, the highest award within BP, for delivery of the Trinidad simultaneous source 
ocean-bottom cable survey. This was the first large-scale marine simultaneous source survey, which was considered to be a spectacular success.

Ray’s interests are seismic interpolation and regularization, multiple and noise attenuation, sparse inversion, coded source seismic acquisition, 
and simultaneous source acquisition. He is a member of SEG, EAGE, GSH, and SIAM.
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SEG Professional  Development  provides  educational 
opportunities through courses and lectures taught by 
recognized geophysical experts. The topics are structured 
to serve industry professionals at all stages of their careers 
and through a variety of learning channels. These include:  

The Society of Exploration Geophysicists is a not-for-profit organization committed to connecting the world of applied geophysics. With more than 27,000 
members in 128 countries, SEG provides educational and technical resources to the global geosciences community through publications, books, events, forums, 
professional development courses, young professional programs, and more. Founded in 1930, SEG fosters the expert and ethical practice of geophysics in the 
exploration and development of natural resources, characterization of near surface, and mitigation of earth hazards. For more information visit www.seg.org.  
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