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INTRODUCTION

Alluvial fl oodplains constitute rapidly evolving sedimen-
tary environments, registering both climate changes and 
human impact. In the Paris Basin, the fl oodplain fi lling is 
generally composed of two major units (Pastre et al., 2003; 
Macaire et al., 2006): coarse deposits (sands and gravels) 
from the Pleniglacial or Late Glacial in the lower part and 
fi ne deposits (clayey-silty to carbonated or peaty sediments) 
from the Late Glacial and Holocene in the upper part. 
Because of its high palaeoenvironmental signifi cance, it is 
important to know precisely the border between these two 
units, a surface that is often irregular and corresponds to a 
lack of sedimentation or even erosion. h is surface can be 
defi ned by boreholes, which give only limited information 
however. In most cases, electrical and electromagnetical sur-
veys provide information on valley fl oor sedimentary fi lling 
features and thickness over large areas (Gourry et al., 2003). 
h e measured parameter is the electrical conductivity (in 
milli-Siemens per meter), closely depending on the litho-

logy, granularity and water content of superfi cial deposits, 
the latter related to sediment porosity (Tabbagh & Cosenza, 
2006). In the case of a resistive substratum, low conducti-
vities are usually associated with coarse overlying alluvial 
deposits (sands and/or gravels) or thin sedimentary fi lling, 
whereas high conductivities may indicate a thick layer of fi ne 
deposits (clays and/or silts).

For this purpose, boreholes and a geophysics (EM31 
electromagnetical prospecting) dataset on Pleniglacial, Late 
Glacial and Holocene alluvial sediments were combined. 
h e aim of this work is to characterize deposit geometry and 
to assess palaeoenvironmental signifi cance of the correlation 
between electrical conductivity and lithology in recent fl u-
vial archives.

STUDY AREA

h e Choisille catchment (288 km²; elevation: 45-200 m) 
is located north of Tours in the southwest of the Paris Basin 
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(France). 26 boreholes along three transects were perfor-
med with a percussion sampler through valley-fl oor fl uvial 
sediments in the downstream stretch. h ese boreholes have 
shown that the Pleniglacial, Late Glacial and Holocene 
deposits overlying the Turonian sandy chalk have a maxi-
mum thickness of 5.8 m. General sediment features are, 
from bottom to top (Fig. 1): sands and gravels without 
matrix (SaG) with a maximum thickness of 2.4 m; sands 
and gravels with silty-clayey matrix (SaGM) with a maxi-
mum thickness of 2.4 m and interpreted as a weathering fea-
ture of SaG. SaG + SaGM thickness can reach 3.2 m and its 
very irregular surface presents depressions (palaeochannels) 
fi lled with peat, dating from the Alleröd (overlying SaG) or 
Preboreal (overlying SaGM). h e upper part of the alluvial 
fi lling, between 0 and about 2.5 m depth, is homogeneous 
and composed of more or less sandy and organic clayey-silts 
(CS), deposited since the Boreal period.

METHODS

Electromagnetic prospection was performed using 
an EM31 conductivity meter (Geonics Ltd.®), which is des-
cribed in detail by McNeill (1980). h e instrument measu-

res the apparent electrical conductivity of the ground with 
an investigation depth of approximately 6 m, making it well 
appropriate for the Choisille sedimentary fi lling study. We 
performed about 24 km of electromagnetic profi les within 
the Choisille alluvial plain, representing 3500 measure-
ment points (Fig. 2). An electrical survey was performed 
at 21 points in the Choisille alluvial plain, using a Syscal 
Jr. resistivity meter (Iris Instrument®) to better defi ne the 
vertical distribution of sediments and to help interpret elec-
tromagnetic mapping.

RESULTS AND DISCUSSION

h e electromagnetic profi ling survey has enabled the 
construction of a large-scale map of shallow sub-surface 
apparent conductivity, covering about 37 ha (Fig. 2). h e 
measured conductivity ranges from 10 mS/m at the edges of 
the valley to 70 mS/m in the more central parts. h e EM31 
survey highlights linear conductive (>50 mS/m) structures 
running parallel to the axis of the valley, clearly interpreted 
as palaeochannels fi lled with fi ne deposits. h e alluvial fl oo-
dplain is generally characterised by abrupt boundaries, where 
the measured apparent conductivity decreases from about 

Figure 1
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40 mS/m to less than 20 mS/m over a distance of 15-20 m, 
whereas no major topographic changes are observed. h ese 
resistive zones correspond to a low depth substrate (thin or 
no alluvial fi lling).

Results show that the increase in sediment thickness is 
related to an increase of conductivity measured with EM31. 
h e best correlation (R² = 0.93) is obtained considering the 
thickness of all sediments except SaG (Fig. 3). h is group of 
deposits is made of sands and gravels with a matrix of peat 
and more or less sandy/organic clayey-silts (SaGM/PCS). It 
is characterised by high conductivity values resulting from 
the fi ne granularity of sediment bulk or matrix (for coarse 
sediments). h is good correlation between conductivity 
measured with EM31 and the thickness of SaGM/PCS 
deposits observed in boreholes enables a mapping of the 
predicted thickness to be established for the entire prospec-
ted area. h ese maps highlight the border between SaG and 
SaGM, which is the base of the weathered layer (“weathering 
front”) in SaG. h is border does not seem to be the result 
of initial deposition due to distinct lithology, but of post-

depositional evolution of the coarse unit, which indicates a 
lack of sedimentation and erosion and weathering, probably 
spatially diachronic, of SaG. Dating obtained for the peat 

help to restrict this period to the Late Glacial and the Early 
Holocene. h e end of this period can be said to correspond 
approximately to an increase in clayey-silty sedimentation in 
relation to human activities in the catchment area.

CONCLUSION

h e geophysical electromagnetical method enables the 
border between sands and gravels without matrix and the 
overlying sands and gravels with matrix to be established. 
It is not a border due to depositional processes, but corres-
ponds to the weathering front of the SaG deposit, developed 
during the Late Glacial, a period characterized by lack of 
sedimentation.
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