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Hydrothermal circulations
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brittle and ductile faults
both act as drains for upward circulations
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Introduction

Faults and hydrothermal fluids : societal implications
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Problem

How faults may act as drains for
hydrothermal fluids and so control the

hot springs distribution ?
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Method

Numerical modelling COMSOL

Heat transfert in a porous

_ Darcy Law
media N P (kg/m?) density (T)
Kmedium (W/m/K) thermal conductivity Hauq (Pa.s) viscosity f(T)
Pruia (kg/m?3) density f(T) ¢ media porosity
Pmedium (K3/MS) (> K (m?2) permeability (various)
CPnedium (I’kg/K) heat capacity

_ _ No boundaries flow

Normal thermic gradient f(p) Pressure gradient f(p)
Lateral boundaries : thermal insulation Surface pressure f(altitude)

Model base : heat flow
Surface temperature
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Results

rFuigmal

Caranca

Canigou

St-Thomas
-les-bains

Vernet-les

-bainso

Thues-les
‘bains

C) & Hot spring nb <& Reflief

2500 TB
CERDAGNE | CONFLENT

2000

-
a
o
o

“Relief (m) = -

1000 | &

I

500 | |

10000 30000

Distance along the Tét fault (Llo for origin) (m)

| 2

80

70

60

50

40

30

20

10

Blue : Hot spring temperature (°C)

Red : n of hot springs



2.0 22 2.4

| Neogen basins
= Upper Paleozoic metasediments @ Hot springs and
=] (shales and carbonates) temperatures (°C)
:: Lower Paleozoic metasediments 25 T 75 s

(shales with intercaled carbonate beds)
Gneiss (with quartz veins)

"E_’” Late Hercynian granits

C
/ o _+ Foliation

Neogen  Subsidiary ~Pyrenean  Hercynian Lineation
brittle faults  prittle faults  brittle faults ductile faults

42.6

(main or subsidiary)

Prats-Bab ;
rats-Babalguer & A B
SE NW

Tét River
| 2000 m

1000 m




Results
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Discussion

Thermicity
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Gneiss-metapelite contact
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Conclusion

Brittle and ductile fault both act as drains for hydrothermal fluids.
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Thank for your attention !




