2D inversion of time domain induced polarization data: Investigation of the LIAS Epsilon black shales near Bramsche/Germany
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Abstract
Induced polarization measurements in the time domain (TDIP) were carried out in the northern part of Rulle, near Bramsche/ Osnabrück. The study area is well known for a lateral IP anomaly caused by a thermally metamorphosed layer of Jurassic clays which marks the Lias/ Dogger boundary. The IP measurements were realized with the ABEM Terrameter LS device using the full waveform data acquisition mode. In total, six parallel profiles with a length of 202.5 m and an electrode spacing of 2.5 m were investigated. A gradient array with a separate cable spread was chosen to eliminate electromagnetic disturbances by capacitive coupling of the potential and current electrodes. Additionally, measurements were carried out on a reference profile where DCR, RMT and SP data are available. The scalar measurement of the apparent chargeability as well as the full waveform data in the form of processed IP transients are analyzed. For the inversion of the apparent chargeability a recently developed 2D inversion algorithm of the University of Cologne is used. A distinct IP anomaly with a lateral extent of 100 m in a depth of 20 m could be derived as a result of the 2D inversion calculations. A good fitting between data and model response was obtained. The reconstructed anomaly has a chargebility of 200 mV/V and a resistivity of 1 Ωm. The anomaly is associated with the LIAS Dogger formation.
