N
N

N

HAL

open science

Characterization of intermediate depth reservoirs in
complex coastal areas with CSEM method

Nicolas Coppo, Mathieu Darnet, Francois Bretaudeau, Pierre Wawrzyniak,
Julien Porte, F Rembert, Thomas Jacob, Claudine Lamotte

» To cite this version:

Nicolas Coppo, Mathieu Darnet, Francois Bretaudeau, Pierre Wawrzyniak, Julien Porte, et al.. Char-
acterization of intermediate depth reservoirs in complex coastal areas with CSEM method. EMIW-

2018, Aug 2018, Helsingor, Denmark. hal-01801364

HAL Id: hal-01801364
https://brgm.hal.science/hal-01801364
Submitted on 28 May 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://brgm.hal.science/hal-01801364
https://hal.archives-ouvertes.fr

Abstract, 24™ EM Induction Workshop, Helsingar, Denmark, August 12-19, 2018

Characterization of intermediate depth reservoirs in complex coastal areas

with CSEM method
N. COPPO', M. DARNET?, F. BRETAUDEAU®, P. WAWRZYNIAK®, J. PORTE?, F. REMBERT™, T.
JACOB and C. LAMOTTE™.
'BRGM, n.coppo@brgm.fr
'BRGM, m.darnet@brgm.fr
'BRGM, f.bretaudeau@brgm.fr
'BRGM, p.wawrzyniak@brgm.fr

'BRGM, j.porte@brgm.fr
2METIS-UPMC, flore.rembert@upmc.fr

1BRGM, t.jacob@brgm.fr
1BRGM, c.lamotte@brgm.fr

SUMMARY

The characterization of water resources at intermediate depths (200-1500 m) in coastal peri-urban
environments requires the implementation of specific and complementary geophysical techniques to
overcome as much as possible the influence of anthropogenic noise and problems related to human
infrastructures. Within the frame of the DEM'EAUX THAU project aiming at understanding and ultimately
better manage the interactions between meteoritic, marine and deep thermal water in a karstic carbonate
reservoir, we undertook to acquire 3D electromagnetic data around Balaruc-les-Bains (Hérault, France) to
complete the hydrogeological and geological investigations. 91 controlled-source electromagnetic (ZCSEM)
stations were collected both on-shore (56) and off-shore (35) on the Etang de Thau over ~25 km® in the
frequency range 0.125 — 8192 Hz using 2 powerful 22kVA transmitters running simultaneously at opposite
side of the survey area.

This paper mainly focuses on the analysis of the CSEM data in obvious coastal 3D context. As a first step,
apparent resistivity maps show a good agreement with both gravity data and expected geology of the area.
Then, 1-D inversion (based on OCCAM1D, Key (2009)) was tried but failed due to the complexity of the area,
mainly caused by the highly conductive Etang de Thau lake (~0.16 Qm) and its rugged geometry. In a third
step, 2.5-D inversions along profiles crossing the Etang de Thau have been tried using MARE2DEM (Key and
Ovall, 2011) to deal with the shallow highly conductive layer but only partially reconstructed the resistivity
distribution at depth due to the too simplistic 2.5D assumption.

Finally 3-D modelling considering the water layer and its complete bathymetry has been performed using the
POLYEM3D software (Bretaudeau et al. 2018 — this workshop). The simulations highlight that even though
the depth of the water does not exceed 15m, significant charge accumulations all along the coast are visible
and depend on the depth and shape of the water layer. These effects are of the order of magnitude of the
anomalies sought and can clearly not be neglected during the inversion. Current work consists in performing
3D inversion using the POLYEM3D inversion code by including all the complexity of the water layer.
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