N

N

Significant contribution of helicopter-borne resistivity
surveys to the hydrogeological characterisation of
volcanic islands: review of the recent researches
Benoit Vittecoq

» To cite this version:

Benoit Vittecoq. Significant contribution of helicopter-borne resistivity surveys to the hydrogeo-
logical characterisation of volcanic islands: review of the recent researches. II Workshop “Estudio,
aprovechamiento y gestion del agua en terrenos e islas volcanicas”, Jan 2015, Las Palmas de Gran
Canaria, Spain. hal-01074686

HAL Id: hal-01074686
https://brgm.hal.science/hal-01074686
Submitted on 15 Oct 2014

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-01074686
https://hal.archives-ouvertes.fr

Significant contribution of helicopter-borne resistivity surveys to the
hydrogeological characterisation of volcanic islands: review of the recent

researches

Benoit Vittecoq*

! BRGM — Basse-Normandie, 4 avenue de Cambridge, 14200 Hérouville-Saint-Clair, France, b.vittecog@brgm.fr

The demographic explosion of many volcanic islands, with associated increasing drinking water
needs, requires detailed investigation of their subsurface in order to provide sustainable
solutions and for an adapted management of groundwater resources. In this context,
hydrogeological studies are challenging due to difficulties in accessing the study sites (steep
slopes, dense vegetation and a limited access), and to the geological complexity of volcanic
deposits (lateral and vertical lithological variability with superimposed intense weathering).
Furthermore, there are often few boreholes enabling detailed hydrogeological characterizations,

which limit the detailed validation of the different approaches and methods.

The SkyTEM dual-moment Time Domain Electromagnetic system was used for the first time in
a volcanic context in 2006 over the Galapagos Islands by UPMC-Sorbonne University and
Aarhus University, then by BRGM in 2009 over Mayotte Island (with Aarhus University as
partner), in 2013 over Martinigue and Guadeloupe Islands (Lesser Antilles) and in 2014 over
Reunion Island. The SKyTEM helicopter-borne TDEM system allows detailed mapping of the
internal geological structure of the upper 200 m of these volcanic islands, through a quasi-3D

resistivity model.

Based on a literature review, the main contribution of this SkyTEM method to volcanic island
hydrogeology will be presented. In this context, this method: (i) could help to highlight the main
geological structures, playing key roles on the hydrogeological functioning of such islands even
on a complex geologic context, and (ii) allows identification of seawater intrusions and depth of
saltwater interface. For instance, the presence of a perched aquifer, potentially strategic for the
island water supply, is suspected on Santa Cruz Island and confirmed on San Cristobal
(Galapagos Archipelago). On these islands, seawater intrusions are typical of Hawaiian model
basal aquifer. On Mayotte Island, influences of successive phases of volcanic construction and
erosion, and consequently structural controls on groundwater flows have been highlighted. At a
smaller scale a buried valley also clearly plays a key role on the hydrogeological functioning in
the south of the island. Seawater intrusions here are clearly different from Galapagos Island and

don’t penetrate far inland. In Martinique islands, preliminary results are also promising.
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