








of the hardware we were able to use the latest generation of commercial hardware to generate quality time domain
CSEM data with the same operational efficiency and overhead as that of a f{CSEM survey.

More recently, additional time domain CSEM surveys have been conducted by EMGS in the Gulf of Mexico and in the
North Sea. Data quality from these surveys was excellent and matched the anticipated response. Figure 4 shows an
example of the recorded electric and magnetic fields. Analysis of a long offset electric field transient shows very low
system noise, on the order of ~15 nV peak to peak (see figure 5).

Figure 4: Acquired time domain data; electric field transient (top) and the corresponding magnetic transient (bottom).

Figure 5: Electric field transient at an offset distance of 10,542 meters where S/N approaches 1.

Cable based acquisition

For tighter acquisition and appraisal and production applications the nodal system is augmented by a cabled system,
presently under development. The tCSEM™ ocean bottom cable system will record both electric and magnetic field
measurements and will provide denser sensor spacing than is typically afforded by nodal systems alone. Figure 6
portrays one scenario for an integrated node and cable based acquisition system. Dense sensor spacing is particularly



important since lateral resolution of the method is scalable to it. In other words, the denser the receiver spacing, the
better your lateral resolution and the integration with single well and borehole-to-surface measurements. As the cable
system has a very high degree of precision for positioning repeated deployments and will advance the use of EM
technology for reservoir monitoring through the acquisition of time lapse surveys. Additionally, the system will feature
buoy based recording and real time quality control of data, and is deployable with VSO seismic cable system to provide
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a direct integration with the seismic method.

Figure 6: Integrated node and cable acquisition for EM reservoir illumination.

Conclusions

It has been shown that time domain CSEM can be reliably acquired in a marine environment. Node based surveys have
acquired multiple datasets in a variety of basins where the recorded transient responses match those of pre-survey
models. The method has shown holds particular in shallow waters where the primary field dominates the recorded
signal. Developments are underway to augment the nodes with a cabled system and initial functionality test are
promissing.
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