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K Le Bassin Molassique dans la chaine AlﬁZM

Pfiffner 2009

Modified from Pfiffner 2009
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ﬂ\ Bassin Molassique - Bassin d'avant pays
e

Bonnet et al. 2007 and 2008
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ﬂ\ Profils sismiques /exploration pétroliére en Suisse
B

=» 871 seismic lines in CH, 263 of which were interpreted in the SASMB project
=» 12’039 km seismic profiles in CH, 4’358 km interpreted lines in the SAMB project
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Sommaruga, A., Eichenberger, U. & Marillier, F. (2012): Seismic Atlas of the Swiss Molasse
Basin. Edited by the Swiss Geophysical Commission. - Matér. Géol. Suisse, Géophys. 44. ) Mosar 2015




k Profils sism’ ues Znter!téc et forages mﬂnds
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K Bassin Molassique - Stratigraphie - Forages
~——

Arbritary alignement to the Base of Tertiary unit

Atlas Enclosure 16

Sommaruga, A., Eichenberger, U. & Marillier, F. (2012): Seismic
Atlas of the Swiss Molasse Basin. Edited by the Swiss Geophysical
Commission. - Matér. Géol. Suisse, Géophys. 44.
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ﬂ\ Bassin Molassique - Stratigraphie - Forages
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K Bassin Molassique - 3D
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Sommaruga et al. 2011
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ﬂ\ Structure 2D - Interprétation (profondeur)
©—

Broye Triangular
Graben Zone
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Profil tectonique 2D — conversion en profondeur basée sur profils sismiques
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Sommaruga et al. 2012
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a _Jura - Triassic evaporites § pée
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K Tectonics in the SwWiss Mplasse Basin
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ﬂ\ Bassin Molassique - Tectonique — Données ae surface
s

Hermrigen Struct.

Tschugg Struct.
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a Fribourg Structure - Interprétation ae ligne sismique
~—

Fribourg Structure Fribourg Zone
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http://www.interoil.no/index.php

K Fribourg Structure - Interprétation ae ligne sismique
~—

Sommaruga & Eichenberger 2006

To)
—
o
N
o
b
>
o
o
k=
LL
|
L
a0)
-
O
Ll

) Mosar 2015



K Structure 3D- Interprétation (profondeur)
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http://www.interoil.no/index.php

ﬁ Modéle 2D Failles
C——
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M. Gruber, M. Abednego, N. Vouillamoz 2011, 2013
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ﬂ\ Seismicitys - Fribourg Zone - Faults vs. earthquakes
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http://www.suissetremble.ch/index.shtml

ﬂ\ 2D Structure - Interpretation (depth)

Broye Triangular
Graben Zone

Décollement pal -

2D structural profile depth converted based on seismic profile

To)
—
o
N
o
L
>
o
o
=
LL
|
L
a0)
-
O
L

Sommaruga. 2011

) Mosar 2015



To)
—
o
N
o
L
>
o
o
=
LL
|
L
a0)
-
O
L

+ Geologie régionale 3D, fractures
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4+ Sismicité dans le canton de Fribourg
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f”i Formation de Pétrole/Gaz
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ﬂ\ TYpes de Pétrole/Gqaz

+ Conventionnal

+ Unconventionnal
+ Gaz Compact (Tight Gas)
4+ Gaz de Schistes
4+ Gaz de Houille
+ Hydrates de gaz
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K CO, Sequestration

La Chaux-de-Fonds

Potential
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ﬂ\ Géothermie
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Evaluation du potentiel géothermique
du canton de Fribourg CREGE - UNINE 2005
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K Hydrocarbures — géothermie - gaz

N
Broye Triangular
Graben Zone
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Sommaruga 2011; Sommaruga et al. 2012
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+ Geologie régionale 3D, fractures

+ Potentiel des Ressources Naturelles
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K Forage § Fracturation hydraulique
D
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http://nofrackingfrance.fr
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K Sites de Forages multiples
~—

6 forages sur 1 puit
longeur >3 km
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http://iwww.climateblog.ch/2010/10/21/schiefergas-gasmarkt-revolution-brueckentechnologie-oder-umweltgefahr/
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Sar 2015

0.

90IAIDS
-Re.repaling/s1onpoad-uonisnboe/s '
UOIIN|OS/WOD IIWSISSOAIW MMM//:d1Yy ~

GT0Z Bb4nogqu4 —39N2o3



http://www.bgr.bund.de/

K Hydrofracturation et sismicité
~——

1500m

3000m
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Modifié Marc Durand d’apres K.Fisher 2010, American Oil and Gas Reporter
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K Géothermie profonde

B
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http://www.uni-kassel.de/fb14/geohydraulik/Lehre/Geophysik_Geothermie/Geophysik_Sum13.html
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ﬂ St. qall- géothermie profonde
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Das Geothermie-Projekt der Stadt St.Gallen
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St. Gall - Faille cowverture - socle
D
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K St. Gall- Couvertue - Socle - critically stressed fault
I

St. Gallen induced earthquakes
as of 07. Oct. 2013 07:52 (UTC)
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ﬂ\ D
Faults Critically Stressed
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K Fracking vs. Stimulation
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Géothermie Profonde (EGS - enhanced geothermal system)
Stimulation

1 M//

Réactivation de fractures existantes
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Hydrocarbures non-conventionnels (gaz de schistes, tight sand)
Fracking - Hydrofracturation

Fractures simples
«Proppant est du sable»

Formation de nouvelles fractures
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+ Geologie régionale 3D, fractures

+ Potentiel des Ressources Naturelles
(Hydrocarbures, Geothermie, Séquestration CO,)

+ Methodes d’exploration/exploitation vs. Risques
(Hydrofracturation, Stimulation, Sismicité induite, Pollution)

4+ Sismicité dans le canton de Fribourg
+ Conclusions

+ Perspectives

_J). Mosar 2015



K Sismicité - Région de Fribourg — Failles § Sismicité
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http://www.suissetremble.ch/index.shtml

p\ Selsmicitt — Mécanismes au foyer
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http://www.suissetremble.ch/index.shtml

ﬂ\ Seismicitys - Fribourg Zone - Faults vs. earthquakes
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http://www.suissetremble.ch/index.shtml

k Modéle 3D Failles - Failles - Sismicité

Hypo-Catalog until 2010
Hypo-Catalog since 2010
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http://www.suissetremble.ch/index.shtml

ﬂ\ Conclusions
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%+ Structure 3D - contraintes:
v’ ouverture - socle
v’ systeme complexe de failles
v’ tectonigue active —sismicité
v' découplement socle - couverture

+ Ressources Naturelles
v’ potentiels :  hydrocarbures
sequestration CO2
geothermie

+ Contraintes
v’ tectonigue active - sismicité
v' «critically stressed faults»
v' sismicité induite
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