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GEOGRAPHICAL AND GEOLOGICAL SITUATION

The Bois de Finges area is located in the Upper Rhône
Valley, upstream the city of Sierre, in central Wallis,
Switzerland. 

A complex aquifer system covers the whole width of
the Rhône Valley, it is composed of:

- The alluvial deposits of the Rhône River (East). This
material is very heterogeneous and varies accord-
ing to the fluvial environment: gravel channels,
sands, silty clays in cut-off channels, flood plain
silts.

- Heterogeneous hills formed by the rockslide of
Sierre (West). This mass is essentially calcareous
and covers most of the zone between Sierre and The
Bois de Finges. Part of this rockslide is probably
underlying The Bois de Finges.

- Scree of the Gorwetschgrat (South) composed of
dolomite limestones, schists and gypsum of the
“Pontis Sheet”.

- The alluvial fan of the Illgraben (south-east) com-
posed of gravel and silty sands.

- Lacustrine deposits (South) at the bottom of the
mountainside, below the scree of the
Gorwetschgrat.

- Moraine deposits, glacio-lacustrine sediments and
fluvio-glacial deposits, constituting most of the fill-
ing of the valley under the known formations.

HYDROLOGICAL SITUATION

The hydrology of this area is complex as it depends
on human activities and interaction of natural ele-
ments. 

The water infiltrating into the aquifer has different ori-
gins. The main ones are the Rhône River in the North
(resistivity: 90 Ohms.m) and the waters having
leached gypsum present in the Pontis Sheet in the
South (4 Ohms.m). 

During summer and autumn time (high waters) the
aquifer is directly supplied by the resistive water of
the Rhône River whereas in winter and spring (low
waters) it is more influenced by the highly miner-
alised waters coming from the mountain side.

METHODOLOGY

Numerous wells are available for hydrogeological and
geophysical logs. In many of these boreholes the fol-
lowing logs have been run:

• Density with a Gamma-Gamma Probe; 
• Porosity with a Neutron-thermal Neutron Probe;
• Fluid Resistivity;
• Temperature;
• Resistivity, 8”, 16”, 32”, 64” normal;
• Single point;
• Focalized Laterolog 3;
• E.M. Log;
• Gamma ray;
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ABSTRACT
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Total porosity (Neutron, Gamma-Gamma);
Horizontal flow, apparent filtration velocity, horizontal filtration velocity and hydraulic conductivity (Dilution Technique);
Vertical flow and velocity (Heat Pulse Flow Meter).

The validity of the results obtained by these techniques have been tested by comparison with the hydrogeological and labora-
tory methods respectively carried out by the Centre d’Hydrogéologie de l’Université de Neuchâtel (CHYN) and by the Ecole
Polytechnique Fédérale de Lausanne (EPFL).
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• Heat Pulse Flowmeter;
• Dilution technique.

Density and total porosity logs were obtained by cali-
bration of Gamma-Gamma and Neutron probes.
(Baron & al., 1998).

The 30 meters deep borehole P11a is fully cored and
equipped with a screened PVC 4” casing from 5 to 30
m. In addition three boreholes have been drilled locat-
ed around the P11a at a maximum distance of 20m
between them. Another borehole P12 is located at
about 250m.

These logs show two zones, from 4 m to 18.50 m the
resistivity varies between 40 and 140 ohms.m.
From 18.50 m to 30 m the resistivity is constant at a
value of 20 ohms.m.

The first zone corresponds to the alluvial deposits of
the Rhône and a portion of Illgraben fan.

The second zone includes the shaly part of the
Illgraben fan and the lacustrine sediments.

Fluid resistivity and temperature logs show clearly
two anomalies, one at 26 m corresponding to the limit
of the lacustrine deposits and the other at 14 m, near
the limit between Illgraben fan and alluvial deposits of
the Rhône River.

Porosity is around 15% in the alluvial deposit and
slightly more, 20 % in the Illgraben fan, to reach 30 %
in the lacustrine sediments.
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Figure 1. Geographical situation.

Figure 2. Resistivity logs in the P11a.



Gamma Ray, as often in this type of formation, is not
very indicative of the percentage of clay.

RESULTS

The results obtained by the different logs allow us to
propose a quantitative approach of the hydraulic
parameters, including a permeability determination,
in this borehole.

Horizontal flow

Using the Dilution Technique we carried out the deter-
mination of apparent filtration velocity, horizontal fil-
tration velocity and hydraulic conductivity.

According to the lithological units we clearly observe
the distribution of the hydraulic parameters :

- 5.5 - 8 m : upper part of the alluvial deposits of the
Rhône River : relatively high filtration velocity, high
hydraulic conductivity and high permeability.

- 8 - 14 m : lower part of the alluvial deposits of the
Rhône River with very high filtration velocity , very
high hydraulic conductivity and very high perme-
ability.

- 15 - 25 m : alluvial fan of the Illgraben : low filtration
velocity, low hydraulic, conductivity and low per-
meability.

- 26 – 28 m : lacustrine deposits : very low filtration
velocity, very low hydraulic conductivity and per-
meability.

Vertical flow

Vertical flow can be characterized by using a Heat
Pulse Flowmeter.

We can also observe the following relations between
lithology and vertical flow :

- 30 – 26 m : lacustrine deposits without vertical flow;
- 26 – 22.5 m : gravel part of the Illgraben fan, ali-

mentation zone (inflow) showing the increasing of
the upflow from 0 to 2-3 l/min;
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Figure 3. Radioactives logs, Rw and Temp. Logs in P11a.



- 22.5 – 15 m: high clay content part of the alluvial
Illgraben fan showing a stationary upflow;

- 15 – 13 m : base of the alluvial deposits of the Rhône
River showing the decreasing (outflow) of the
upflow from 2-3 l/min to 0 l/min;

- 13 – 9 m : lower part of the alluvial deposits of the
Rhône River showing a downflow which varies
from 0 to 4 l/min;

- 9 – 5 m : upper part of the alluvial deposits of the
Rhône River showing an upflow which varies from
0 to 4 l/min.

The different acquisitions with the flowmeter, show a
very good repeatability in time.

CONCLUSION

The results provided by the synthesis of all the logs
enable us to affirm that the complex aquifer of The
Bois de Finges consists of two aquifers:

• an unconfined aquifer: 0 – 15 m, composed of the
alluvial deposits of the Rhône River showing a high
horizontal filtration velocity, a high hydraulic con-

ductivity and a complex combination of up and
down-flow probably due to the short-circuit created
by the borehole which cross the two aquifers;

• A semi-confined aquifer: 15 – 27 m, composed of
the alluvial fan of the Illgraben showing low hori-
zontal filtration velocity, low hydraulic conductivity
and an important upflow probably accentuated by
the presence of the borehole.

The same logs, carried out in the others boreholes,
which are all drilled in the alluvial deposits of the
Rhône River, without reaching the Illgraben fan, con-
firm this hypothesis of a short-circuit between the two
aquifers, in the P11a, due to the presence of the bore-
hole.

P11 b, P11c and P11d show essentially downflow and
high hydraulic conductivity. P12 situated 250m apart ,
shows a complex situation with as well downflow as
upflow and high hydraulic conductivity of the same
order than in P11a.

Results provided by these logging methods have
been compared with classical hydrogeological meth-
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Figure 4. Dilution technique.



47

Figure 5. Heat Pulse Flowmeter

ods, (pumping and tracers tests). We obtain a good
correlation. This proves that these geophysical meth-
ods can become in the near future valuable quantita-
tive tools for hydrogeologists.
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