EE Field trip EAGE Toulouse 2025
Exploring Natural hydrogen in the Pyrenean piedmont

From source rock to reservoirs

Pr. Charles Aubourg (UPPA) & Dr. Marc Blaizot (SGF & Geolval)
In collaboration :

.:' o . :%: fz/lb’ ‘i"
KGO UAOUISE 2028 A




44°30'N

44°N

43°30'N

43°N

42°30'N

42°N

41°30'N

s
2

it SR

o

Lithostratigraphic Units
[] Miocene - Pliocene
[7] Paleocene to Oligocene [] Upper Triassic

~ [] Upper Cretaceous B Permian to Middle Triassic
<| Il Middle Albian to early Cenomanian [ Paleozoic Basement

~ E Early Aptian to early Albian @@ Lherzolite

“ | =~ Lower Cretaceous basin boundary %% HT-LP Metamorphism

Tectonic
)| £ ReverseFaultand Mainthrust === Strike-slip fault

2" Normal fault — = Transfer fault

AoggZ ]

[T} Rhaetian to late Barremian

T

\\\ A q?ft'mine Basin <$

J
3 % /:
= Wi SN A
P\~ ‘ ArzacqfBasin \ ¥ ¥ \V&", 4
\ 7/

==
pr—
\
Duero Basin
i
0 15 20 120
A.g n K
6°W 5°W

Ducouxetal, (GSA, 2021)

EAGE TOULOUSE 2025 Aubourg & Blaizot field trip

]
u .
. IVERSITE G./ I
| IR}
lJ ls:v:;sk;:,gs; eolla/



U Géolval

H2 detected

Map from Pedreraetal, (2021)
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mi  Magnetic map of western Pyrenees

Two main magnetic
positive anomalies :
Mauleon and Lourdes?
Associated with positive
gravimetric anomalies

> Dense magnetic bodies
at shallow depths ?

" |South Pyrenean Zonel Axial Zone \ Mauléon Basin Aquitaine Basin
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Exploring Natural hydrogen in the Pyrenean piedmont
From source rock (day 1) to reservoirs (day 2)

Day 1

Breaking science in North Pyrenees.
A pinch of salt, a little water, mantle rocks, and
hydrogen.
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Oil&Gas exploration
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Borehole Belair 1982 Uk Géolal
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Inverted Normal fault > welded structure

[ Escurets Peak + 1440 m ] Bel 1
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~12 km Shortening
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Post-rift

1.Hydrocarbons maturation

Barré etal, (BSGF,2021)  2km
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Pyrolyse

Shales

Temperature § x §
100°C~-350°C 200°C~-300°C

watfer E %

olurne + water - serpenfine + brucite + magnetufe + H2

30(Mg, Fe?+),Si0) + 4100~ 15(Mg, Fe*+, [lB®).Si,0.(0H), +9(Mg, Fe?*)(OH), + 2[iBalFe? 0, + 2H,
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key observation points for stop J1#1

v’ Bélair is located above the blind North Pyrenean Frontal Thrust,

v 4.6 km. Borehole Bel.1 revealed the preservation of a diapir, which
grew in a normal fault during the Late Cretaceous.

v' This diapir marks the boundary between rift-like metamorphism to
the south and unmetamorphosed rocks to the north.

v' Furthermore, this fault also functions as a major drainage system,
including H2.

Your synthesis
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Stop J1#2 to #4 Benou Plateau ;
collection of H2 source rocks...
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Simplified geological maps
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(Loiseau et al. 2023)
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¢t3' .‘.I
" (Loiseau et al. 2023)

Stop J1#2 Turon de la Técouere Ul Géolvas

Magnetic field (nT)
| < 46224
46224 - 46272
46272 - 46328
46328 - 46432
I > 46432
21T Boundaries
® Field Measurements

Mail Arrouy Thrust (Loiseau et al. 2023)

Olivine : 35-55%
Opx : 20-23%

Cpx : 8-14%
Spinel : 3-5%
Plg:2-3%
Serpentine 5-30%
Magnetite O-3%

0.3 mm
7

(Aubourg et al. in prep.)




gE  key observation points for stop J1#2

v The Turon de la Técoueére is a mylonitized continental [herzolite with
remnants of garnet facies, placing it at an initial depth of ~70 km.

v’ The uplift process is linked to late Cretaceous (110-100 Ma)
hyperextension.

v' This lherzolite is variably serpentinized, in late exhumation processes.

v H2 emanations are detected, which do not reflect surface alteration
processes, but migration along the Mail Arrouy weld.

Your synthesis




Stop J1#3 Mapping
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Thick pane! of imestanas

Poltes, calcarenites and
imessones atenation

Schists, peltes, sandstones
‘and Imestonses altamasan

Enregistré dans ce PC

Pelites and sittas with quartz

Pelites and limestones aliernation

Dark pelites and sites
Main detachmarnt lave! in the Upper Palsczoic

(Caldera et al. 2023)
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gE  key observation points for stop J1#3

v’ Metamorphic Silurian rock (~350°C to 400°C) is stuck to a piece of
Triassic carbonate.

v This Silurian rock was torn away by a diapiric process and then
brought back to the surface (stinger, raft).

v Rich in organic matter (TOC 1-10%), it is a potential source rock for
the Pyrenean H2 system.

Your synthesis
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key observation points for stop J1#4

v Ophites are gabbros that formed around 200 million years ago.

v’ The magma chambers trapped in the evaporite layers of the Triassic
period can be several kilometers in size.

v They rose up into diapiric systems, along with other rafts, including
Paleozoic and lherzolites, to name just a few examples.

v With several percent magnetite and olivines, it is a rock rich in Fe2+,
which can generate hydrogen during redox processes.

v’ However, its potential has never really been evaluated.

Your synthesis
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Cross section

Mail Arrouy
Thrust (former weld)

(Loiseau et al. 2023)
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Summary of the day's observations.

v A substantial H2 drainage zone has been identified along the Northern Pyrenean Frontal
Thrust (J1#1), with three exclusive exploration permits having been granted or are
currently under review.

v The NPFT is initially a normal fault, active at the end of the Cretaceous period, and likely
situated at depth, where diapirism initiated.

v' The reactivation of this fault during the Alpine contraction (~83 Ma to ~20 Ma) is
sometimes limited.

v' The process of diapirism resulted in the emplacement of bedrock (Silurian J1#3), gabbros
(Ophite J1#4), and [herzolites (Turon de la Técouere J1#2) at the surface.

v' These rocks were found to be within an H2 production window. The Silurian experienced a
peak burial temperature of ~350°C and released a maximum amount of H2 between
200°C and 300°C, probably during the Late Cretaceous. The lherzolites underwent
heterogeneous serpentinization during the final stages of their exhumation in the Late
Cretaceous.

v Numerical models (Zwaan et al., 2025) suggest that the current generation of H2, linked
to active serpentinization of the mantle at ~10 km, generates 600,000 tons per year.
This is equivalent to the needs of a city with a population of half a million. Should the
estimated production cost (if reservoirs are found) be approximately $1 per kg, then this
could be considered as a potentially viable energy resource.
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Exploring Natural hydrogen in the Pyrenean piedmont
From source rock (day 1) to reservoirs (day 2)

Day 2

The regional geological context from outcrops
observations
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Presentation outline day 2

J2#0- Hervere stop. Albo-Cenomanian Pillow-lavas. A key for
opening Gulf of Biscay and hyper extension.

J2+#1- Bearn Foothills : Location and context of the Iberian Margin
J2+#2- Mail Arrouy stop : Tectonic and stratigraphic setting
J2#3- Escot Canyon stop 1 : Structuration

J2#4- Escot Canyon stop 2 : Stratigraphy and

J2+#5- Escot Fountains : a mature petroleum system

J2#6- Accous stop : Geodynamics and salt tectonics

J2#7- Some characteristics of this Iberian margin : gravity,
magnetics, magmatism, thermal gradients, lherzolithes , abiotic
CH4,

Field trip conclusions : a frontier white hydrogen system and
associated incipient exploration
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Fig. 34 A) Main structural domains of the Pyrenees with location of the Chainons Béarnais (after Clerc et al. (2016b)); B)
Geological map of the Chainons Béarnais (modified after Castéras (1970)). The colors correspond to the lithostratigraphic
log; C) Simplified lithostratigraphic log showing the different stratigraphic formation present in the Mail Arrouy.
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J2+#1 Entering the Bearn Foothills: 3D U Geolvar
view of the Mail Arrouy Range From Ossay
Valley (WNW direction)

2-5 JUNE 2025

Site Géolval RGTP = — — = A”~°;_
~ Mail Arrouy. _ , Mail Arrouy : : e Site Géolval RGTP——
A E— : — — —— Herrere. Stop J2#0°

Pic d’Escurets

Col de Marie Blanque

Data S|1O, NOAA, U.S. Navy, NGA, GEBCO
Image ® 2011 Eusko Jaurlaritza - Gobierno Vasco
Image @ 2011 IGN-France
Image . ® 2011 GeoEye

Date des images satellite : 1/1/2008 &P | 2003 43°05;20.87°N 0°31'12.61"0 élév.1313 m Altitude 4.02 km
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J2+#2 Mail Arrouy stratigraphy
(From James, 199 8)

Age Lithostratigraphy ® .:2
The Mail Arrouy series is characterized by ] e e G romaren | § £
two massive (~200 m) dolomites bodies : the e =l | || Amnelia 8%
Meillon Dolomites (Bathonian/Callovian) ) and | O
the Mano dolomites (Tithonian) separated by = =
the Kimmeridgian marly limestones. rmon'u%n""}o o
The two dolomites are major carbonate 800; 4 E
reservoirs of the Meillon and giant Lacq fields, 1
whereas the Kimmeridgian rich in organic e T ]
matter is the source-rock. pan T || Lons
600::1: i; \ Limestones|
The Meillon dolomites are often linked to high =
energy oo or bioclastic facies ; the Mano =
dolomites are often vacuolar , stromatolitic £ (cl
and brechified, witnessing to a probable -
emersive episodes, associated with karsts, 7 Meilon
= omites
=) A
This emersion is well documented at the top B i
with a 15 My gap at the base of Lower ]
Cretaceous, associated with bauxites. Betonn]
| Trocholine
100l ; Limestones|
= Micretilament
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Geological understanding Lz Géowar
of the Mail Arrouy thrust

Main highlight : A thrust (reverse fault) at the base of the fold with a
ductile layer in the Triasic (Keuper)
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; image O i \GN rance
....— ‘ 't L\mag 1©:201 1G

Date des images satellite;:11/1/2008 | 2B 2003 43205;20'87=N10:31'12°61:0" é1év. 1313 m Altitude™ . 4°02'km
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Chhoinons Bearnalsy: an
oncient salt province

Adapted from Callot et al., (2012)



key observation points for stop J2#2

v' The Mail Arrouy overlap has a southward vergence, which is unusual
in a chain that is supposed to have a double vergence.

v It is an active fault, at the foot of which Quaternary terrace
deformations are observed ( ~cm/year).

v This fault extends eastward into the anticline of the Bénou plateau
(Day 1).

v In the case of a diapiric system, this fault is probably a weld.

v' Observations of the contact show very little deformation in the
Albian marls, which is not expected in the footwall of a major reverse
fault.

Your synthesis
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The Sarrance anticline :
3 stops location
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Tectono-stratigraphic units
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Quiet period
—1 L. Maastrichtian Quietperiod sequence
E. Santonian Early convergence
L. Coniacian
' Post-rift sequence
Turonian
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3 Syn-rift sequence
o
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L. Jurassic .
Pre-rift sequence
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o
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A ENGE
J2#3 Escot. Lower Cretaceous
Facies. Urgonian Aptian Reservoir.

Reef limestones showing the so-called «
urgonian > facies with a very large
geographical extension (Alps).

They correspond to Carbonate plateform
of a marine shallow depositionnal
environment but with important isopach
and lateral facies variations ( probable salt
tectonics context).

Many fragments of shells, belonging to the
rudist family, forming clear topographic
highs in the landscape (northern flank of
Mail Arrouy).

These limestones, abusively called « Arudy
marbles » have been extracted in several

quarries in the region and have been used
for building lot local of towns and villages.

Most of these « reefal structures » have
been dbrilled for oil and gas in the
Aquitaine basin, but with little commercial
success.
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J2#5 The Escot canyon. The Lacq giant
gas field system. Jurassic Mano dolomite
covered by St Suzanne marls.

Jurassic Mano dolomite St Suzanne marls.
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UV Geolas
Bearn Foothills : a NNE-SSW cross-section

modified from J. Canerot (1989) : BCREP-
ElIf Aquitaine 13-1,87-99

3 successive structural

units :

* faulted folds with
thrusts to the SSW Layens
with Triasic d
evaporites resting Be 0}"5 \
onto Upper diapir ? ®
Cretaceous . 4 e

« Thrusts injected with T e
ophites (gabbros) and 0
even peridotites
(Iherzolites): initial
salt welds?

« 2 different Jurassic
series from South

Saraillée- Mail = =
Sarrance Arvouy

-a \
- Y .
» \ e r
\] ‘l

11000 ™

(reduced section in
Layens: no Malm and
less dolomites) to
North (full section in
Mail Arrouy): inner to
external platform
evolution or incipient
diapirism in the
Bedous-Layens area ?

10

0 7 km
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The different dolomitization processes
(from Motte, G. Phd 2020)

Three main dolomite ,
. . . o Massive Limited Cementation
configurations : Dolomitzation}, 2 I I
Maar surfacs to shallow 49 Ta 2 F ] 11
. . Bari Shallow to intermed 7 12 13 1 14 19
« 1-Massive thick * Imst:;.’:za-'t;:ﬁpm [ 10 43 58 53 71
dolomite (mainly Seawatst 5 8 3 : ; 3
oo Ewapor atsd s eaw ater 0 & 15 13 1 1
stratified) Maocified seawater 7 12 14 17 7 9
Flids  Basinal brines 8 12 45 54 54 2
. . . Magmatic - metamonphic 0 1] 3 4 3 4
« 2-Limited dolomite Matsoric 0 0 1 1 1 1
inly faul lated 7 0 0 2 2 5 T
(mainly fault related) — =T =T = =
Evaporits dissolufion 5 8 85 1 12 18
. Clays 1 2 5 B 8 11
+ 3-Dolomite Mgsourcs  Dalomitsin situ ) 0 5 B 4 5
cementation (primary Mo s o : a5 : : N
or fracture porosity: 2 2 3 z zZ 23
. . . Rl 41 B8 15 18 4 5
W\aly\ly In extensive Foudt-relatsd 10 17 £ ) 45 &0
I Squesges fluid exoulsion 1 2 5 fi 7 2
tectonic context) Mecharism  Svegee fud o ! 2 . . ! :
Mixing zons 5 1 4 3 3 4
. Buri 0 0 B 1 f 8
NeedS StV‘OV\g HMldS— I:qul:?r-ralmsd ] 0 i) ] i i
rocks interactions —— = 2 ! ! 2 2
rofermal ragme 7 12 a7 45 41 55
OFteV\ POIHPhased Depositional environment and climatic conditions 48 &0 20 24 a 12
dolomites Extensiondl stuchres 8 13 ki ! 34 a5
Compressive sruciures 3 3 14 17 19 23
Global contrdl  canic sciivity 1 2 5 B 3 4
Diagitism 0 0 0 0 1 1
Burial N 0 12 14 g 12
Tof 0 100 ] 100 75 100
Bessd on 100 casa sudies worldwids for the last 20 years:




ANRUAL The dolomitization in Mano and Uk Géolas
Meillon Fm from Mail Arrouy
outcrops.

(From Motte, G., Phd 2020)

TOULGUSE | FRANC
2-5 JUNE 2025

Mano Dolomite
(Portlandian)

Example of almost
complete

replacement of the
initial carbonate mud
by white dolomitic
cement, forming a
mosaic breccia texture

> DRoelomite
eent

! & - . 3
DO lO m ICri’i&‘ uulll*llﬂﬂllhl [|HIIH| AIlIl(lII I||||I|Ililllllll“lm

Meillon Dolomite
(Oxfordian
Kimmeridgian)

Breccia with angular
clasts supported by a
white dolomitic cement. S TEEAEE LSS, - - | \ _
This Breccia differs TR, i et s WS S e
from = - S B =R

the D by the abundance
of diffuse fracturing.
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The multiple stages dolomitization R Geola/
processes : the case of the Mail Arrouy

foothills (dating from U-Pb isotopy) :

Main dolomitizations in Albian

1-Both Meillon and Mano were first Ca.rbonate .

massively dolomitized in near-surface to  sedimentation 2,3 and 4

shallow burial conditions during )

Berriasian-Valanginian, | 141 Ma 128 Ma 11 Ma 101 Ma
165 Ma X 145§Ma . 125 Ma X 105 Ma

2- Between the Barremian and the
Albian, influx of hot fluids, associated with ]
partial to complete recrystallization of the 1
initial dolomites.

3-Subsequent dolomites precipitated in '
both formations during the Albian, as high

temperature

(T >P160°C), vein- and pore-filling i
cements but whereas the Meillon dolomite e
cements record the influx of the evaporite i e
brines, the Mano unit precipitation is 0Co
related with clay-derived water. 00
4-Finally, a last episode of dolomite e
cementation =)
occurred only in the vicinity of faults and I

volcanic intrusions during the Albian,
recording the highest

fluid-inclusion temperatures (T > 250°C)
in both.



H yper extfension and v\,e,(,k,w\,g LU B Géolval

[ High-pB extensional settings | Low-P extensional settings | High-B extensional settings |
Distal margin Necking E Proximal margin E Intra-continental Depth
detachment systems detachment systems : tilted blocks ' detachment systems (MCCs) (km)
l ) . R & -

+0

e F 10

High-angle normal faulting with salt
Cover extension Cover extension

| | " Seafloor
Top syn-kinematic

Basement-cover decoupled

Basement extension

Ducoux et al, (GSA, 2021)
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Cretoceouns Riftung

Situation at the end of the rifting (early Cenomanian)

. Sk Géolar
A view ot the end of late e

S Axial Zone Chainons Béarnais / Mauléon Basin Grand Rieu High Arzacq Basin N

Alkaline volcanism
93 to 96 Ma

Erosional surface

0 0
-5 -5
-10 -10
o Unroofed I 7 =
= sub-continental #

-7 mantle 35 e
20 B I Alkaline magmatic -~ -~ -20
additions

-25 Nt -25
-30f S +-30
-35 Proximal . ND. Exhumed Mantie O, Necking D, Necking D, \ S TN = —-35

3 Axial Zone Chainons Béarnais / Mauléon Basin 6rand Rieu High Arzacq Basin N g \ \ \ ; -
-40F o = S ~ -~ 40
10} — \ ~ ~

] — s e ) % 4
50} L \ ~ 4-s0
ol ) i Asthenosphere : < d.ss

_ K N 0 5 1°(km)

-60 - ‘ ) --60
(km) (km)
Lithostratigraphic units

Basement Pre-rift Syn-rift Syn-Uplift Metamorphism Tectonic

Upper crust ’ ] Lithospheric mantle - Jurassic to Barremian - Albian - Late Albian - early Cenomanian 1 HH | HT-LP metamorphic rocks \ Nermal faults

¢ T 5 Magmatism
- Lower crust : Asthenospheric mantle |:! Upper Triassic salt - Aptian <T=> Alkaline magmatic rocks " . Décoapléd kyér
[l Permian to Lower Triassic
Ducouxetal, (GSA, 2021)
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43°N

42°30'N

42°N

A0

IVERSITE
DE PAU ET DES
PAYS DE 'ADOUR

Geoll’z/

ZIM : o HT-LP ruft-derwed

——

(=2)

Aquitaine Basin

‘ Arzacq Basin \\

—_———
-

-_—) -

~

~
=5 rCommlnges Basin ™y
~

Lithostratigraphic Uni
[ Miocene - Pliccene
[[] Paleccene to Oligocene

[ Upper Cretaceous

[ Middle Albian to early Cenomanian [T Paleozoic Basement

B carly Aptian to early Albian

(“ Reverse Fault and Main thrust

»=  Normal fault

| f T It
[Javerasoc [T aser-acorc [ 00-4so°c [l «so-ssoc [ -ssoc
Isotherms of estimated Tmax recorded in depth

300°-350°C 350°-400°C (D A00™-aS°C 0 4SO 880C (D #580°T

[] Rhaetian to elate Barremian

[ upper Triassic
[ Permian to Middie Triassic

W Lherzolite

=== Strike-slip fault
— = Transfer fault

N

' .Camcros Basin \
| : \ NS Ebro Basin
BN i g’.'
3°W 2°W 1°W 0° 2°E

Fig. 11. Interpretative map of the H7/L.P metamorphism in the overall Pyrenean-Cantabrian belt and Cameros Basin, combining measured 7, data at surface and estimated 7},,,, data at the
base of former rift basins. Estimated 7,,,, were calculated from R, values measured in boreholes. The H7/LP metamorphism mapping of the Cameros Basin is from Rat ef al. (2019).
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HT-LP rift-related metamorphism
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. ] = I - ‘ ' i *
HT-LP metamorphism . ol | ; ‘ ;
and magmatic bodies in = , + ;
the Western Pyrey\_ees E 12 - Metamorphism and I ‘ :
. e metasomatism of ‘T 5
Foot,'\‘"s E Paleozoic material 3
+ HT/LP metamorphism g
UPP@V Alb.lan— . + magmatism i
Cenomanian-Turonian ‘ - i 3 LT
hyperextension § 42 § g £ Ep TiiF L4 g =85 S £2
€ %2 2 d = 833§ 203 2383 N ==
£z 2 2 5= 2223 =5 &=2q 53
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£

N

(Clerc et al. 2015)
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CEIEAGE
bl Peak burial temperature

2-5 JUNE 2025

in the Bearn Foothills

_-lJrIWERsn'é
DE PAU ET DES
] PAYS DE LADOUR

Geoll’z/

X
7%
20 6 TR 251
7 26200208
Urdach 355 i
3000
EREL)
b8 33252: Nord Mall Arrouy
s 19374
c ddbg,, | PicdEscuret
a gt
= (]
Licq Tos de la Coustette 345 3;33“““” 379 JAr8aRL
LN 33 [ 377-349
142 36 344 36370 9132 >
e 378 153 Turon de la Técoudre 354
348 a 57589 Moncaut
77 e 350 351 ot
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3520 362 % 377
405
375
3219 - uwlol:o Cold‘ﬂmm’ s34
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Oedixn
Lanwis o 362
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393 354
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Tempdratures Raman, mesurées sur lames minces polies :
e <200°C o 200-250°C 9 251-300°C © 301-350"C © 351-400°C ®  401-450°C 0 451-3003C ® =500°C 9 Tempeératures hértdes
Cénozoique : Mésozoique : Paléazoique: Volcanisme et autres :
Quatemalre Crétace Supériour (Conlacien-Maastrichtion] ) Abien B jurassque (Hettanglen-Tithansen) B Fermien B Velcanisme Crétacé
Néogene [ Cénomana-Turanken Cretacé Inférieur (Berriasien-Aptien) [T Trias Supérieur (Keuper] [ Carbonffire ] “\upc;mgo Triasique
Bl Paléogéne [ Poudingue de Mendibelza B Baudte B Trias Moyen et Inférieur B Dévonien B Grnites
Bréche d'Urdach WD R0 I Silurien B herzolite

(Corre, Phd, 2016)
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. . . <l s Géolval
Abiotic methane in the Bearn : =0

foothills vicinity

Location of boreholes reporting methane of abiotic origin.

382000 385000 390000 39%00 40002 40%03 410002 415000 420200 4295000 430000 435000 440000
8 ‘ { g
§ 1 29% I
Several gas fields in the § { % L
o) . . ~..  Bellevue1 4,
southern Aquitaine basin N s
have shown presence of & L e A X g
abiotic methane revealed ~ 5 e I
. . - TR 8L Pont-d'As-%, o
by isotopic data. 1 : . & 0% g
S U‘:" 10% ? 74:.&/"”.2 =
Source for the CH4 are A ; 3 = PR
not only the classical ; 27% ° \/1 il L
Jurassic marls but A
. . g = Baudreix-1 _ _ s
possibly a CH4 coming % C A *~ 3 §
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5 / 32° 2
%iw-i‘x-'-;,? el ® \ ‘\\ e g
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U Géolva/

Conclusion : Tectonic evolution
of the Bearn foothills

TOULOUSE | FRANCE
2-5 JUNE 2025

How to
reconciliate all
these field data :

Early
. . Rifting
s Thick evapowte Skm| —
sequence in 1. Earliest Albian (top Urgonian) : ~115Ma
Triasic R e conge,  Layens Semce vdmnw Pk
« Carbonate B oo s
. - .
platform in L
. e
J “;’0‘55’ c 2. Early Cenomanian (top Black Flysch) : oth;nﬂon
b n n i
ig‘f/et:Cto et P D o HT-BP Metamorphism
Cretaceous - e
with tilted : —
blocks/rafting i el e i
« Dolomitization - ~84Ma
/Magwmatic/Me
tamorphism kil
asssociated to /
hy per- 4.End Cretaceous ! Mantie subduction and Orogenic prism
extension in
Albo - ¢
Cenomanian X ~20Ma
. End compression
s Thick
deposition of
Upper
Cretaceous [ rertiony gt el P ok o B9
Flyshs
Campanian-Maastrichtian JmssictoUppuAplﬁn Upper mantle
e [nversion and - (Alysch) D . ﬂmw
compression in &“'&"“:&""%"‘“'“;" B e 0 W coonses
Paleogene ' .
times (Labaume and Teixell, 2020)
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The target : subsalt paleozoic ?

- [ ]
s rllvensmf: P
lJ v @ollal
| |

Lower Lretaceous depocentres
Structural highs

Thin-skinned tectonics (cover)
g Thrusts and reverse faults

g Normal faults
Thick-skinned tectonics (basement)
- Normal faults
-y Iwerted normal faults
a8 % Soft transform faults
a0} inherited structure
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