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Naturally Mineralized Systems and Mineralisations, a natural
analogue of Enhanced Geothermal Systems (EGS)?

One of the most important discoveries of crustal mechanics in the past 15 years is, according to Evans (2006), the realisation
that the Earth's crust is generally close to failure, even in tectonically quiet areas. This deduction results especially from
induced seismicity recorded during fluid injection in Enhanced Geothermal Systems (EGS) like in Soultz and from in situ
measurements (Evans et al., 2005). Monitoring of seismic events shows the progression of microshearing along potential
structures perpendicular to the minimum stress direction. However, deformation mechanisms and strain regime remains
poorly constrained and hinder prediction and repeatability of stimulation of reservoir by hydrofracturing. Thus, if the link is well
established between fluid injection and microseismicity, the resulting increase in permeability of the system after injection and
its distribution in 3D remains debated.

The in situ observation of the induced effects of hydrofracturing should be obviously the best way to increase our knowledge of the processes occurring
during fluid injection. This is of course difficult as it requires re-drilling or sophisticated imaging and monitoring. Another way could be to look for a natural
analogue for which shearing is caused by an increase in fluid pressure. To explore this way, it is proposed to establish a comparison between EGS and
mineralisations systems. In this poster, we compare some fracture studies derived from the EGS European Soultz site with mineralized fracture sites.

Microseismic activity: interaction between present-day stress field and fracture network
Fracture analysis at Soultz

e vt e )
© e <t m ] M _
.y ST == 30 Fracture modeling at Souz 2 -
£ # ndiidusl fracture - /
=K an borenole mage f Y
o o 3
s ¢ 20 Fracture cluste nenwork by multplt luster -
SN anilysi (Gaucher €., 1996: Morya e L., 2002). This a
N network could represent the large-scale fault system £
1 b
3 b
“
i ¢ EN
3 \ K
— e 20m 4 EY o
Distocations m 0 cm imaged at major Facuresone g e v
Map o microseismic events at Soultz elated o hydraulic flowing fractures i Soulz (Evan et a1 on borehole mage - Fracture zones. Some of them o
Stmlations m wals GPK1 and GPK2 (CSMA) The 2005), Due to hydraulic stmulation, sorme act as permeable ractures 2om = UBtiog.ooloqy.geophysicl ogrespanses Gamm ey bk ensy Soni) g
ncuced sessmic evens e mlnly ahgned along e {ractures moved s t was shown rom 30 Cluster modeling at Stz (Gentir et a. 2003) yresic ow og
pincipal norizontal siess as wel a (ne dominan borehals g analysis caried ou betore Clustos are made of ghty concentated racture oSt i he GPKLwell. Fiow log anales maenes with lmclures ty ed i
ractureset and aler yraulc sumulaions Zones with various orlened racture sets Secondary geadic quartz visible on UBI1ogs and rom well Iog analys

Pervasive alteration, vein systems, and stockwerk are among the most obvious signatures of fluid transport in Earth's crust. Concepts like seismic pumping
and fault valve systems have been proposed that defines a genetic link between shear zones, fluid pressure and mineralisations (Sibson, 1992). Moreover, a
continuum is established through the crust from catazone lode deposits to epizone vein networks (Groves, 1993; Groves et al. 1998; Cuaig and Kerrich, 1998)
showing that a whole range of mineralisations are formed at depth that are presently explored in EGS. Finally, Soultz is a Naturally Fractured and Mineralized
Systems that has been intensively studied. Fracture networks investigated in some French gold mines (La Chatelet, France) could represent significant
naturally mineralized systems.
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Thus, Boullier and Robert (1992) have shown that gold quartz veins in Archean can be used to reconstitute paleoseismic events. It is considere
fault-valve mechanisms present many similarities with suspected fluid circulation within the fracture network during stimulation.
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