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Clerc and Lagabrielle (2014)
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U/Pb on zircons : OPGC (Clermont-Ferrand, France)

Fission tracks on apatite and zircon (AFT, ZFT) : ISTERRE
(Grenoble, France)

(U-Th-Sm)/He on zircons (ZHe) : CRPG (Nancy, France)

(U-Th-Sm)/He on apatites (AHe) : Paris Sud University
(Orsay, France)
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A combined low-temperature thermochronological approach to constrain the thermal history

of the Pyrenees :

- From rift to
collision

- From mid-
crustal level
to the surface
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ZFT data
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acceptable fit

good fit

Time-temperature history :

- Independant pre-deposition
cooling

- Deposition (100 Ma)
- Heating phase until 80-70 Ma
- Isothermal stage (80 — 50 Ma)

- Cooling after 50 Ma.

time-temperature HeFTy
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Conclusions :
- High geothermal gradient : ~80°C/km

- Thermal anomaly lasted 30 Myrs and was responsible for syn-convergence ductile deformations
- Cooling phase at 50 Ma when proximal domains are accreted
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Tnassic denudation
A O 7 B 07 7
6 4 Southern flank of
6‘ 200 - |~ 200 o Arize (Boul)_ 6 -
[s] 0 U - o =
o 5 & [|lo 5 ©
P - =
5 4007 || 2 400 ~
4 =
-nc-U- Southern flank of é‘ 4 3‘
= Trois Seigneurs = ﬁ =
é. (3S-profile) '3 8_ 600 - 3 '8
el

S 22§ 2 -5
= Expected Model A ||= 800 - Expected Model A

= Max Like. Model 1 — Max Like. Model 1

1000 0 1000 0

300 250 200 150 100 50 0 300 250 200 150 100 S0 0
Time (Ma) Time (Ma)
Camarade basin N
Aulus basin )
39 Arize

QTQt

Gallagher et al., 2009;
Gallagher, 2012




D 07

) 200 - ~
< ,’ S
© 400 - ition =
3 2>
= Northern flank of o=
5 600 - Trois Seigneurs (Ercl) ;g
=3 )
5 z
= 800 - Expected Model A

— Max Like. Model

300 250 200 150 100 50 ]
Time (Ma)
Aulus basin

QTQt

Gallagher et al., 2009;
Gallagher, 2012

C
200 -
&) N
2 : =
400 - ~
% Northern flank o
B of Arize (Foil / =
E_ 600 - Lacl / Lac2) :_g
)
g U/Pb e
= 800 aystallization  — Expected Model A
age -~ Max Like. Model
lom : T I I T 1 T 1
300 250 200 150 100 50 0
Time (Ma)
Camarade basin N
3S Arize




Sample (ZFT)
- = =- Base of PAZ (ZFT)
Pre-rift deposits
Syn-rift deposits
Post-rift deposits

S 35

Axial Zone

- Upper crust
- Lower crust

[ | sub-continental lithospheric mantle

0 10 20 30 40 50 km

Conclusions :

- During extension, the massifs recorded
cooling from high temperatures (~350°C),
whereas the Aulus basin recorded a peak of
temperature, up to 600°C

- This northern part may correspond to a well
preserved moderately thinned domain close to
the necking zone, whereas the Aulus basin
may represent the distal domain.
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Main conclusions
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The Mauléon basin recorded heating as it developed on a
distal part of the hyper-extended domain in agreement with
high geothermal gradient of 80°C/km as well as the Aulus
basin.

The Ariege massifs recorded cooling during extension (130-
110 Ma) and correspond to moderately thinned parts of the
European margin. A similar history is expected for the
Labourd massif.

Heat inherited from extension in these distal domains is
maintained over 20-30 Ma after convergence. Ductile
deformation of Mesozoic basins might reflect accretion of an
originally hot continental margin.

" Conclusions
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