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Introduction

The Lez aquifer (Montpellier, France) developed in a
Mediterranean setting, through several stages.

Problem : The Messinian crisis is considered as mainly having
driven the architecture of the karst conduits.

Questions : Is this stage the most important in terms of
impact on Lez aquifer architecture, and how does it compare
with the previous stages?

Tools : To answer to these questions, a numerical model
(GODIAG, TOTAL S.A.) has been constructed for the Lez
aquifer. It allows to test several scenarii of the evolution of the
karstic network through time.



Lez Karst Aquifer :

Sedimentology, Structure
and Karstogenesis

Pompignan

Coutach

Claret
(o)

Jurassic : marine deposits
(reef and intern platform).

. ) Laudou
At the end of Jurassic, , o
evidences of karstic .
morphology (Bodeur, ‘ st
1 9 9 6 ) _ (o} :oi§
' [ Tertiary OIS St Mathieu osier
Marls and marly oViols enL2 Terrieu s
limestones : 0 Bois des Avants
Viols en L1
- Hauterivien LesaiRip,
ini o Triadou
Valanginian \
[ Upper Beriasien e 2} O sour Noir
Lez aquifer : spring
Il Lower Beriasien o)
- Jurassic St Gely du Fesc _
~~~ Main Faults

® Piezometric network

¥ Lezspring

From Dausse, 2015-';_

1

T




Lez Karst Aquifer

Sedimentology, Structure
and Karstogenesis

N

Early Cretaceous : marine deposit
(boundary of the Vocontian basin).

Middle Cretaceous : Durance
Isthmus (and no marine
sediments during Late
Cretaceous) Bauxite fills
previous karstic networks
(Combes, 1971).
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Lez Karst Aquifer :

Sedimentology, Structure
and Karstogenesis

Late Cretaceous to Eocene :
Pyrenean orogenesis with
compressive structures : Pic
Saint Loup, major strike-slip
faults (Cevennes, Corconne-
Matelles ..). Evidences of

karstic features during
Paleocene (Husson et al.,
2012).

[ Tertiary

Marls and marly
limestones :

[] Hauterivien
- Valanginian

Upper Beriasien

Lez aquifer :
Il Lower Beriasien

I Jurassic

~~~ Main Faults

® Piezometric network

¥ Lezspring

T

Viols en L2 Terrieu
(o)

Pompignan

Coutach

Claret
(o)

Laudou

o)

Fontanés L Mas Martin
o (o)
O Bois

oBois St Mathieu Rosier

O ste Croix de Q.

(o) Bois des Avants
Viols en L1

Les Matelles
Triadou

Lez %

spring

Gour Noir

St Gely du Fesc 1

From Dausse, 2015";_

1



Lez Karst Aquifer :

Sedimentology, Structure
and Karstogenesis

Oligocene : Major faults play
in normal shift during the
opening of the Gulf of Lion :
the Lez reservoir is deepened
on the eastern compartment
bounded by the Corconne-
Matelles fault.
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Lez Karst Aquifer :

Sedimentology, Structure
and Karstogenesis

Messinian crisis : the water
base level falls down, and the
karstic network deepens
(Mocochain et al., 2011). The
major spring of Lez is an
outlet of a deep karstic
network.
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Lez Karst Aquifer :

B Jurassic — Cretaceous Boundary
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Lez Karst Aquifer :
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Lez Karst Aquifer : Godiag Modelling

Gocad Model :

e 6 layers with 73 vertical cells
e 217 x 96 horizontal cells
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Lez Karst Aquifer — Godiag Modelling :
Scenarii

1t Scenario :
» 1 stage : Quaternary, water level variation from present day data.

2"d Scenario:

* 3 stages : Jurassic, Messinian, Quaternary.
* A water level for each stage (deep for Messinian stage).
* Jurassic : epikarst with a high density of fractures in the ten shallowest meters.
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Constraints of the Jurassic stage
(2"d scenario)

High Water Level

Low Watel Level -
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Top of the Jurassic
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Constraints of the Messinian and
Quaternary stages (1°* and ”d scenarii

High Water Level

Low Watel Level -

Surface of Infiltration :

Topography Messinian
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Lez Karst Aquifer Modelling : Results

15t scenario : Beginning of the Quaternary stage
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Lez Karst Aquifer Modelling : Results

15t scenario : Middle of the Quaternary stage




Lez Karst Aquifer Modelling : Results

15t scenario : End of the Quaternary stage




Lez Karst Aquifer Modelling : Results

Karstification located on a surface
(Epikarst and Water Level Variation) ;

* Mean diameter of the conduits are
around 0.1 to 0.4 m.

Mean diameter of the conduit (m)
0 0.8m




Lez Karst Aquifer Modelling : Results

Deeper karstification but the
previous plane of karstification
(Jurassic) is still present ;

» Diameter of the karst conduits are
around 0.3 to 1 m.

Mean diameter of the conduit (m) Y
f
0 0.8 m




Lez Karst Aquifer Modelling : Results




Lez Karst Aquifer Modelling : Results

2"d scenario : Messinian to Quaternary stage

Lirou spring
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Conclusion

e Theses results of karstogenesis modelling show the
importance of the early stage of Jurassic karst (continuity in
confined area).

* The equivalent permeability computed from the modelled
conduits is about 0.01 m/s, which is consistent with recent
studies (Dausse, 2015).

Perspectives

The on-going models will aim :

* to represent the levels of karstification related to various
water levels (in particular during the Messinian stage).

 to calibrate the intensity of karstification between Late
Jurassic and Early Cretaceous, and weight the relative
importance of each stage of dissolution.
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