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Introduction

Methane seeping from the seafloor, particularly in shallow shelf-regions, is one source of atmospheric methane, but exact amounts are still dis-
cussed. This hold for natural seepages, but also for methane, which may escape from active and abandoned oil & gas wells. During research
cruise HE537 (July 2019) and MSM98 (January 2021) we studied the seafloor in the “Entenschnabel”, NW part of German North Sea, for sig-
natures of gas seepage - combining hydroacoustics and electromagnetics, gas geochemistry and microbiology.

Sediment-physical properties of the seabed were mapped with marine EM profilers NERIDIS and GOLDEN EYE, both holding a frequency-
domain central loop EM system with different loop-diameters and surveying techniques. Two case studies discuss electromagnetic signa-
tures (and approaches for quantification) of methane gas in sediments and porosity/permeability characteristics of the shallow seabed.
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Marine electromagnetic profilers at BGR and MARUM
GSDEN EYE ‘

. The BGR GOLDEN EYE (left) and MARUM NERIDIS
= (center) EM profilers hold similar EM induction-loop
sensors with different TX coil dimensions, operation
depths, configuration and tow-speeds. SPECTRE
(right) is a new shallow water profiler for faster survey-
ing, and easier transport and handling.
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