Applying 3D modelling from RPAS magnetic data to enhance the separation of magnetic anomalies in the near-surface glacial sediments from shallow bedrock anomalies. 
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Traditional filtering techniques, for example the vertical derivative, can often be used to separate magnetic features within the shallow sediments from deeper magnetic features. Separation of magnetic features in glacial sediments from shallow bedrock anomalies may be possible when the bedrock directly beneath the glacial sediments is non-magnetic, assuming the magnetic data contains the high frequency content necessary to carry out the calculations.  However, when shallow bedrock and near-surface sediments both contain magnetic anomalies, it becomes difficult to apply these standard techniques. As part of the British Columbia’s Geological Survey’s (BCGS) remotely piloted aircraft system (RPAS) investigation to map magnetite concentration within glacial sediments, the BCGS teamed with Mira Geoscience to conduct a study of 3D magnetic modelling using magnetic data from an RPAS test site in central British Columbia. The data set included regional magnetic data from a GSC airborne survey and also lidar data collected during the RPAS survey.

The method utilizes drill-hole data and magnetic source analysis within the test area to estimate depth to bedrock, A two-layer magnetic model, with the upper layer representing the glacial sediments and the lower layer representing the bedrock, is constructed based on this information. Using Mira’s VPing software the susceptibility model is first estimated through inversion of the regional magnetic survey. The resulting bedrock susceptibility is then left fixed, and the upper layer 3D susceptibility distribution is subsequently estimated from the RPAS magnetic data since it contains the high frequency content necessary to separate the near-surface sediment signal from the bedrock.  The talk will provide details of the method as well as some preliminary results. It will also present a short discussion on how the RPAS data provides the high-quality magnetic data necessary to carry out the inversion. 
