The Use of Borehole Seismic in Complex Reservoir Settings
What do we gain from listening in the well?
ABSTRACT
The use of seismic recordings within wells has a main advantage of avoiding complex near surface effects. The unique receiver geometry within a well can facilitate the imaging of geologic features that would be problematic to certain surface seismic acquisitions.  Traditionally Vertical Seismic Profiling (VSP) has been a critical aspect of time-depth conversion of seismic data with which more accurate drilling programs can be completed. More recently, with the availability of multiple receiver tools, the use of VSP has expanded to the realm of 3D imaging, where the borehole data can provide high definition images of thinner and more complex reservoirs. High definition imaging provides clear pictures of reservoirs from which complex drilling programs can be implemented. 
[bookmark: _GoBack]Using borehole seismic as a fast alternative to characterize the reservoirs is becoming a tool of wider use for unconventional reservoir monitoring. Observations done at the well can help monitor not only time lapse effects but also processes that take place during the stimulation of the field. Borehole sensors operate in a low noise environment and are sensitive to small perturbations in the reservoir. These sensitive sensors are a key aspect of hydraulic fracturing operations that generate multiple events that need to be mapped in order to fully understand the volumes affected by the injection.
Here we present several examples of borehole seismic data to characterize different aspects of the reservoir, from the model calibration to the imaging of complex structures.
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