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Abstract

External forcings, such as climate and tectonics, influence sedimentary basin fills. In turn, sedimentary archives provide key
information on variations in accommodation and sediment flux over time, which record paleoclimate and tectonic conditions.
However, the impacts of accommodation and flux on sedimentation must be disentangled before understanding their specific
influence on surface processes. This study focuses on the Talairan Syncline (Corbiéres area, France) in the northeastern Py-
renean retro-foreland during the Early Eocene. This basin is filled with continental deposits coeval with the initiation of the
major tectonic pulse of the Pyrenean orogeny and the Early Eocene Climatic Optimum. Therefore, the Talairan Syncline en-
ables the characterization of the impact of flux and subsidence on the filling of a tectonically active area during climate changes.
Detailed mapping and facies analyses led to the identification of four depositional sequences marked by clear erosional surfaces
and syn-tectonic growth strata. The evolution of the stratigraphy over time indicates a progradation of the gravel front, accom-
panied by a net decrease in the downstream grain size fining rate. This change is linked to an enhanced imprint of sedimentary
flux on sedimentation compared to subsidence. These results suggest a clear influence of subsidence in the early stages of the
North Pyrenean retro-foreland’s development, followed by an increased influence of flux, resulting in a larger depositional
area and an increased export of sediments downstream. Referencing these settings enables the identification of the interplay
between subsidence and flux over time, paving the way for further studies to define the impact of climate and tectonics on flux

variations.

Lay summary

Changes in climate and tectonics influence how sediments are deposited in sedimentary basins. The challenge is to interpret past
variations in climate and tectonics, and their impact on sedimentation, to disentangle the effects of each of these environmental
factors. In this study, we focus on the syn-orogenic terrestrial series of the Talairan Basin fill, located in the northeastern piedmont
of the Pyrenees. Sedimentation in this basin occurred during the Early Eocene, a period of high tectonic activity in the Pyrenees
and significant climate change. The mapping of geological units and descriptions of the nature of the sedimentary rocks over time
allowed us to reconstruct the basin’s filling history. We shed light on strong tectonic imprints, suggesting that subsidence played a
role in the sediment deposition. Then, studying the grain size of the fluvial sediments, we calculated the fining rate downstream
from the mountain front along the successive sequences. The decreasing grain size fining rate over time suggests a greater influence
of sediment and water fluxes on sedimentation processes compared to subsidence for the last stage of the Talairan Basin fill. The-
refore, our results suggest that the basin was initially shaped by intense tectonics related to the Pyrenean orogeny, followed by
increases in flux over subsidence, leading to basin filling and the export of sediments farther from the mountain front. This case
study illustrates how tectonics and flux influence the development of a syn-orogenic frontal basin fill, paving the way for further

studies on the specific impact of climate and tectonics on the observed increase in flux.

Résumé

Le remplissage des bassins sédimentaires est influencé par des facteurs externes que sont le climat et la tectonique. Les archives
sédimentaires fournissent donc des informations clés sur les variations du taux daccommodation et du flux sédimentaire dans le
temps, qui refletent les paléoclimats et conditions tectoniques. Cependant, les impacts du climat et de la tectonique doivent étre
distingués avant détudier I'influence de chacun de ces facteurs sur les processus sédimentaires. Cette étude porte sur le synclinal
de Talairan (Corbiéres, France), situé dans la partie est du bassin nord-pyrénéen de type rétro-foreland, a 'Eocéne. Ce remplissage
continental, synchrone avec une phase tectonique intense et un maximum thermique appelé Early Eocene Climatic Optimum,
permet d’identifier 'impact du flux et de la subsidence sur les dynamiques sédimentaires d’'un bassin tectoniquement actif lors d’'un
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changement climatique majeur. Une cartographie détaillée de la zone et des descriptions de facies ont permis d’identifier quatre
séquences de dépot, marquées par des troncatures dérosion et des discordances progressives. La stratigraphie montre, au cours du
temps, une progradation de la limite gravier-sable et une diminution nette du taux de décroissance granulométrique vers l'aval, ce
qui indique une augmentation de I'influence du flux par rapport a la subsidence. Ces résultats indiquent une influence marquée
de la subsidence au début du remplissage du bassin nord-pyrénéen, suivie d'une influence accrue du flux, reflétée par une zone de
dépot plus étendue et par un export sédimentaire plus conséquent vers l'aval. Cela permet d’identifier I'interaction entre subsidence
et flux au cours du temps dans le remplissage d’'un bassin d’avant-pays frontal, ouvrant la voie a des études sur le role du climat et

de la tectonique dans cette augmentation du flux.
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1. Introduction

The piedmont and alluvial plain areas are part of the terrestrial
transfer zone of a sedimentary system, where sediments, ero-
ded from the mountainous catchment, are partially deposited
and partially transported to the oceanic sink (Romans et al.,
2016; Tofelde et al., 2021). The amount of sediments stored in
the transfer zone depends on (1) the tectonic setting, through
the rates and repartition of subsidence or uplift, and (2) the se-
dimentary flux (Qs), dictating the quantity of sediments input
to the basin (Allen et al., 2013). Qs is itself impacted by the
tectonic-induced catchment area and by climate-related wa-
ter discharge and erosion rates (Allen et al., 2013). Subsidence
and Qs therefore impact sediment dispersal, which is primarily
recorded in the transfer zone, located at the exit of the catch-
ment. The mode of sediment transfer in the alluvial plain and
the grain size segregation rates inform on the propagation of
tectonic and climatic perturbations along a sedimentary system
(Armitage et al., 2011; Paola et al., 1992; Whittaker et al., 2011).
However, before interpreting the effect of tectonics and climate
on sedimentation, we need to decipher the relative influences of
subsidence and flux.

Tectonic influence on sedimentation can be directly identified
from erosional features and growth strata. Yet, apart from these
direct tectonic features, the identification of subsidence and flux
impact on sedimentary fills is indirect, as both subsidence and
aggradation impact sedimentation rates. This is particularly the
case in continental series, where the continental slope varies in
response to changes in sediment flux and water discharge (Ar-
mitage et al., 2011; Simpson & Castelltort, 2012). The size of
the sedimentary system is also influenced by both subsidence
and sediment flux, and the role played by each is difficult to
estimate. Finally, grain size and the downstream fining rate of
continental deposits can serve to quantify the influence of sub-
sidence and flux on deposition (Whittaker et al., 2011). The-
refore, applying these methods to a continental basin fill can
serve to identify the competing impacts of subsidence and flux.

During the Eocene, the North Pyrenean retro-foreland basin
recorded important deformation in the Corbieres area (France)
due to the Pyrenean orogeny (Christophoul et al., 2003). The
Early Eocene is a period of orogenic growth in the Pyrenees,
as indicated by shortening rates (Verges et al., 1995), the coo-
ling history of the granitic massifs (Ternois et al., 2019), and
increased subsidence in the North Pyrenean retro-foreland
(Ford et al., 2022). Located in the eastern part of the retro-fo-
reland, at the foothill of the Mouthoumet Thrust, the Talairan
Syncline formed during the Early Eocene. It is filled by conti-
nental conglomeratic series belonging to the First Unit of the
Palassou Formation and assigned to piedmont sedimentation
derived from the growing Pyrenean orogen. Eocene syn-tecto-

nic sedimentation features are identified by Christophoul et al.
(2003) and Martin-Martin et al. (2001) in the Corbiéres area.

Therefore, the infill of the Talairan Syncline was likely in-
fluenced by both subsidence and sedimentary flux. However,
although it exhibits a wide diversity of facies, ranging from
proximal fluvial channels to lacustrine deposits, the internal
composition of the Palassou First Unit has never been docu-
mented or questioned in terms of external forcing during the
early growth of the orogen and correlative frontal basin deve-
lopment.

In this study, we provide detailed descriptions of the sedimen-
tary facies, stratigraphic geometry, geological mapping, and log
correlation of the Palassou First Unit in the Talairan Syncline.
Then, we conduct grain size analyses for each of the four stra-
tigraphic sequences described to calculate downstream fining
rates and discuss the impact of flux and subsidence on each
stage of the basin fill.

2. Geological setting

The Pyrenees formed as a result of the collision between the
Iberian and European plates from the Late Cretaceous to the
Oligocene. The present structure is composed of a Paleozoic
Axial Zone, which is flanked to the north and the south by
highly deformed Mesozoic strata, remnants of the Early Cre-
taceous rifting (Figure 1A). Given the double-wedge structure
of the orogeny (Roure et al., 1989), frontal thrusts separate the
North and South Pyrenean Zones, forming the fold-and-thrust
belts of the Aquitaine and Ebro basins from the Mesozoic to
the Cenozoic (Figure 1A). The frontal thrusts result from the
inversion of normal faults related to the Early Cretaceous rift
(Baby et al., 1988; Beaumont et al., 2000; Vauchez & Barruol,
1996). The orogeny began during the Late Cretaceous and was
followed by a period of relative quiescence during the Paleoce-
ne (Angrand & Mouthereau, 2021; Ford et al., 2022). An accele-
ration of the orogenic growth and compression occurred at the
Early Eocene in the eastern Pyrenees (Ford et al., 2016; Ford et
al., 2022; Ternois et al., 2019) and propagated westward due to
rift-inherited variations in the lithosphere (Sinclair & Naylor,
2012; Teixell et al., 2016). The Pyrenean compression ended
by the late Oligocene to the early Miocene (Rosenbaum et al.,
2002).

The Corbieres area is located to the northeast of the Pyrenees,
between the North Pyrenean Frontal Thrust (NPFT) and Mou-
thoumet Thrust in the south, and the Montagne Noire, part of
the Massif Central craton in the north (Figure 1B). The frontal
basins located to the north of the frontal thrust are presently
segmented in synclines filled with syn-orogenic Palassou series
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Figure 1: Geological map of the Corbiéres area. (A) The Pyrenean fold-and-thrust belt is located between the Aquitaine and Ebro
foreland basins. (B) Geology of the north-eastern foreland, with detailed mapping of the three units of the Palassou Formation. (C)
Zoom in on the Talairan Syncline area, where the square indicates the location of the detailed map shown in Figure 5. The data used
are indicated as red dots, triangles, or squares depending on whether they come from this study, wells, or other studies. (Geological

maps are modified from BRGM).

and limited by anticlines of deformed Lower Ypresian and Me-
sozoic formations (Figure 1B). In the studied area, the Talairan
Syncline, Montlaur Syncline, and Carcassonne Basin are sepa-
rated by the Lagrasse Massif, which comprises numerous inter-
nal deformations and thrusting (Souque et al., 2003), and the
Alaric Mount (Figure 1C).

The NPFT and the Mouthoumet Thrust were active during the
first compressional event from late Campanian to Maastrich-
tian (Durand-Delga & Charriére, 2012; Ford et al., 2016; Tam-
bareau et al., 1995; Ternois et al., 2019; Vinciguerra, 2020).
Associated deposits show very shallow marine environments
(Tambareau et al., 1995), fed primarily by the Sardinia block to
the east and secondarily by the Massif Central craton in the nor-
th (Ternois, 2019; Vinciguerra, 2020). The Paleocene tectonic
quiescence (Angrand & Mouthereau, 2021; Ford et al., 2022)
is recorded by Danian and Selandian alluvial shales and lacus-
trine limestones lying unconformably over the Late Cretaceous
strata (Maufrangeas et al., 2020; Tambareau et al., 1995). From
the Thanetian, the Pyrenees are the main feeder of the basin
(Plaziat, 1981), marked mainly by terrestrial successions (Tam-
bareau et al., 1995; Vinciguerra, 2020) with three marine trans-
gressions (Tambareau et al., 1995). Following the large-scale
marine transgression at the lowermost Ypresian with the depo-
sition of the Ilerdian alveolina-rich carbonate shelf, northward
delta progradation led to continental deposits (Christophoul et
al., 2003; Martin-Martin et al., 2001; Plaziat, 1981; Tambareau
et al., 1995) from the Lower Ypresian (SBZ 8-9) (Berger et al.,
1997; Christophoul et al., 2003; Crochet, 1991). During the
Eocene, the main collision phase of the Pyrenees (Ford et al.,
2016; Ford et al., 2022; Ternois et al., 2019) led in the Corbieres
area to the reactivation of the NPFT and the Mouthoumet

Thrust, along with the activation of the Lagrasse, Alaric, and
Oupia faults (Averbuch et al., 1992; Christophoul et al., 2003).

The Upper Ypresian to Priabonian continental molasse depo-
sited in the eastern Aquitaine Basin comprises fluvial and la-
custrine deposits grouped in the Palassou Formation (Crochet,
1991). The Palassou Formation is divided into three units, with
lacustrine intervals at the top of each. The presence of mollusk
shells and mammal rodents suggests an Upper Ypresian to Lute-
tian age for the First Unit, a Bartonian age for the Second Unit,
and a Priabonian age for the Third Unit (Crochet, 1991). The
syn-tectonic Palassou Formation (Christophoul et al., 2003;
Crochet, 1991; Martin-Martin et al., 2001) shows an evolution
of conglomeratic clasts’ lithology, with the First Unit dominated
by Mesozoic and Cenozoic rock fragments and the Second Unit
marked by the appearance of granitic clasts, suggesting a change
in the source area, reaching the North Pyrenean granites and
the Axial Zone (Al Reda et al., 2021; Crochet, 1991).

During the Palassou First Unit occurred the Early Eocene Cli-
mate Optimum (EECO) (Greenwood & Wing, 1995; Lauretano
et al., 2015; Pearson et al., 2001; Zachos et al., 2001; Zachos et
al., 2005), defined from ~53 to ~51 Ma by a negative shift in the
stable carbon isotopic records marked by successive hyperther-
mals (Cramer et al., 2009; Lauretano et al., 2016; Zachos et al.,
2008; Zachos et al., 2001). This period is marked by a hothouse
climate (Westerhold et al., 2020) with high temperatures, as
suggested by the oxygen isotopic curves from ~53 to ~47 Ma
(Cramer et al., 2009; Luciani et al., 2016; Westerhold et al.,
2020; Westerhold et al., 2018; Zachos et al., 2001). In the Sou-
thern Pyrenees, the hyperthermals associated with the EECO
correlate with enhanced sediment transport due to enhanced
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precipitation, which is marked by increased sediment flux and
water discharge in the fluvial Castissent Formation (Honegger
etal., 2020; McLeod et al., 2025) and successive progradation of
the deltaic Castigaleu Formation (Vaucher et al., 2024). On the
northern side of the Pyrenees, at the foothill of the Montagne
Noire (Figure 1), the EECO led to enhanced sediment flux due
to monsoon-like changes in precipitation (Boyrie et al., 2025),
in time-equivalent deposits of the Palassou First Unit. However,
the impact of the EECO on the North-Pyrenean catchments
was never discussed. A more detailed definition of the compo-
sition and stratigraphy of the Palassou First Unit is necessary to
discuss the impact of climate and tectonics on its deposition.

3. Methods
3.1. Facies analysis and sequence stratigraphy

The fieldwork description of 18 sedimentary logs through the
Palassou First Unit in the Corbieres area, including 9 in the
Talairan Syncline (Figure 1), led to the identification of 11 fa-
cies and 8 facies associations, which were used to interpret de-
positional environments. The stratigraphy of each log is then
studied using the concept of sequence stratigraphy, based on
the ratio between accommodation (A) and sediment flux (S).
Within continental basin fill, progradation trends (decreasing
A/S) are characterized by coarser deposits and decreasing rates
of floodplain preservation, linked to an increase in channel fre-
quency and amalgamation (Cain & Mountney, 2009; Owen,
Ebinghaus, et al., 2017; Owen, Nichols, et al., 2017; Shanley
& McCabe, 1991; Weissmann et al., 2015). The maximum pro-
grading surface (PM) corresponds to the coarser sediments or
the highest amalgamation rate (Olsen et al., 1995; Shanley &
McCabe, 1994; Steel & Ryseth, 1990). Retrograding trends are
identified by deposits becoming more fine-grained up section,
linked to an increasing proportion of floodplain being deposited
and preserved, and fluvial channels becoming more isolated,
with smaller dimensions, and filled by finer sediments (Owen,
Nichols, et al., 2017). The maximum retrograding surface (RM)
is defined by laterally continuous marine or lacustrine depo-
sits (Olsen et al., 1995; Owen, Nichols, et al., 2017; Shanley &
McCabe, 1991, 1994; Shanley et al., 1992) or a relatively thick
accumulation of floodplain deposits in a more proximal area
(Owen, Nichols, et al., 2017).

The end of the early Ypresian deltaic deposits (Martin-Martin
et al., 2001; Plaziat, 1981; Tambareau et al., 1995) serves as
a datum for the correlation, corresponding to an age of ~53
Ma from the nannofossil zone NP11-12 and shallow benthic
foraminifers zone SBZ8-9 (Christophoul et al., 2003; Martin-
Martin et al., 2001). The transition from deltaic to continen-
tal deposits is considered quasi-synchronous over the Talairan
Syncline. Given the apparent complexity of the area, once ver-
tical trends were identified in representative sections, precise
mapping was done to follow sedimentary packages and corre-
late main surfaces.

3.2. Geological mapping and photogrammetry

Available geological maps of the Corbieéres area, specifically in
the Talairan Syncline, distinguish the three units of the Palassou
Formation (Berger et al., 1997; Crochet et al., 1989; Ellenber-
ger et al., 1985). Yet, this study provides an accurate geological
map of the First Unit to inform on lateral facies variations. We

defined 12 sedimentary packages or members coupled to dip
measurements and paleocurrents to inform on structural and
sedimentary features within the Talairan Syncline.

Over the last forty years, increased vegetation cover in the Cor-
bieres area has made mapping difficult. We used open-access
aerial photographs from 1976, with a mean scale of 1:20,000
(remonterletemps.ign.fr) and a one-third overlap, to generate
a 3D georeferenced model using the photogrammetry software
Agisoft Metashape Professional and following the image-based
rendering method (Figure S1) (EI Garouani et al., 2014; Re-
mondino & El-Hakim, 2006). We utilized the past low-vegeta-
tion-cover model to precisely delineate the horizons and iden-
tify any manifestation of syn- and post-sedimentary tectonics.
Indeed, the evolution of dips over the area helped to highlight
abnormal contacts between two horizons (Figure S1). Com-
bining facies analyses, sequence stratigraphy, and geological
mapping provides a qualitative description of the Palassou First
Unit stratigraphy in the Talairan Syncline.

3.3. Grain size analysis

Grain size measurements in fluvial conglomeratic beds are
conducted over the Talairan Syncline to quantify sedimenta-
ry processes within the established stratigraphy. Grain size is
measured on 32 conglomerate bodies from scaled photographs
corrected for distortion (Garefalakis et al., 2023; Storz-Peretz
& Laronne, 2013). Median grain size (D, ) and the 84™ percen-
tile (D,,) are calculated from bulk measurement of around 1000
pebbles, accounting for the maximum apparent axis of pebbles
larger than 2mm (Garefalakis et al., 2023).

The downstream grain size fining rate is estimated to inform the
interplay between subsidence and sediment flux (Armitage et
al., 2011; Robinson & Slingerland, 1998; Whittaker et al., 2011).
For each of the four depositional sequences, 6 to 13 grain size
data are plotted with radial distance to an estimated apex. In the
long term, grain size fining rate depends on (1) the grain size
and flux of input sediment supply, (2) the spatial distribution
of subsidence, and (3) the sediment transport dynamics (Armi-
tage et al., 2011; Duller et al., 2010; Fedele & Paola, 2007; Hoey
& Bluck, 1999; Robinson & Slingerland, 1998; Whittaker et
al,, 2011). Coarse-grain down-system fining in a closed system
usually follows an exponential Sternberg equation:

D, (x) =Dpp.e™™*

with x the distance from the apex (i.e., the outlet from moun-
tainous catchment, in km), D the predicted grain size of
percentile p at the apex (in mm), and a the predicted fining
exponent (in km™) (e.g., Robinson & Slingerland, 1998). The
input grain size and fining exponent are determined and com-
pared for each stratigraphic sequence.

4. Results
4.1. Sedimentary facies

Facies and facies associations (F1 to F11 and Al to A8) repre-
sent fluvial channel, floodplain, and lacustrine environments.
Succinctly described below, the extensive facies description
tables are provided in the Supplementary Materials (Tables
S1 and S2). Figure 2 illustrates the facies associations, and we

Prieur et al., Preprint 4


http://remonterletemps.ign.fr

mention their occurrence in the logs (L1 to L9; Figure S2) and  the most proximal facies association, observed through large,
mapped formations (Figure 4). erosive, and thick bodies (up to tens of meters) composed of
coarse-grained and poorly sorted conglomerates (F6). Succes-
Fluvial channel facies associations sive channel erosions and large foresets can be distinguished
(F11), although the coarseness of the deposits sometimes makes
those structures hardly recognisable (F7; Allen, 1981; Hartley

Columnar

s. (B) A2: Isolated chan-
nel with large foresets (F11), eroding floodplain deposits (A5). (C) Alluvial plain deposits (A5): hydromorphic paleosol in the lower
part (F2) and paleosol in the upper part (F1). (D) Sandy megaripples (F10) on top of a conglomeratic channel (A3). (E) Humpback
cross bedding amongst sand to pebble poorly sorted bodies (F8). (F) Abundant algae in a very fine sandstone (F3) showing a lake

environment (A6). (G) Lacustrine packstone (F3; A6). (H) Thin sheet of unsorted conglomerates (F6) found within lacustrine
deposits (A8).
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et al., 2015). Amalgamated conglomeratic channels are visible
markers in the Talairan Syncline landscape, composing the Bla-
nes and Viala Conglomerates, as well as at the basal Flowers
Formation (L2, L3, L4, and L9).

Unorganised conglomeratic channels (A2; Figure 2C) are com-
posed of unsorted coarse sand to pebbles (F5; F6), with scar-
cely preserved fining upward trends (F7), humpback cross-bed-
dings (F8; Figure 2F) (Fielding, 2006; Rust & Gibling, 1990)
and planar laminations suggesting proximal upper flow re-
gimes. Those occurrences are found beneath the Blanes and
Viala amalgamated conglomerates (L2, L3, and L4) and within
the Jonquiéres Formation (L6 and L7).

Isolated channels (A3; Figure 2B) show fining upward trends,
large foresets, ripples to megaripples, and some pebble imbri-
cations (F10; F11; Figure 2B; E), suggesting perennial currents
(Hassan, 2005). Isolated channels are found from proximal to
distal reaches with decreasing (i) grain size, (ii) channel di-
mensions, and (iii) frequency (Owen, Ebinghaus, et al., 2017).
Upstream pebble-dominated channels are found within the
Blanes Conglomerates and Flowers Formation (L2, L3, and
L4), midstream sand-dominated channels are found within the
Blanes Sandstones and Lacamp Formation (L2 and L8), and
distal small sandy channels are described within the Lairiére
Silts (L9).

Floodplain facies associations

Crevasse splays (A4) are plane, fining upward, and laterally
continuous sandstone sheets found adjacent to channels (F9).
Present over the entire area, their frequency increases towar-
ds distal environments due to decreased channel confinement
(Cain & Mountney, 2009; Owen, Ebinghaus, et al., 2017; Owen,
Nichols, et al., 2017).

Paleosols (A5; Figure 2C) comprise clay to fine sandstones.

Rootlets, plant debris, mottling, and a possible columnar fabric
inform on a calm, emerged paleosol (F1). Some hydromorphic
paleosols are identified through various types of bioturbation
and rare asymmetric ripples (F2). Paleosols are scarcely pre-
served in proximal reaches and abundant in medial (Blanes
Sandstones, upper Flowers Formation, and Lacamp Forma-
tion) and distal areas (Lairiere Silts).

Lacustrine facies associations

Lake deposits (A6; Figure 2F; G) comprise fine lithologies such
as silts, fine sandstones, and carbonate mudstone to packstone.
Plane laminations, intense bioturbation, numerous gastropods,
plant debris, and algae (F2; F3) indicate calm and shallow en-
vironments. The laterally continuous lacustrine deposits of the
Villerouge-Talairan Limestones (L1, L2, L3, and L4) are inter-
preted as relatively perennial lakes in distal areas (Benvenuti,
2003; Owen, Nichols, et al., 2017). In contrast, mud-dominated
fine lake layers with limited lateral extension (F4) are found in
medial reaches above channel lenses, which are interpreted as
oxbow lakes.

Lacustrine deltas (A7) are defined by fining upward sand bodies
with foresets (F10, sandy F11) within the Villerouge-Talairan
lacustrine deposits (A6). It indicates that the lake developed at
the distal mouth of a fluvial system.

Lacustrine turbidites (A8; Figure 2H) are pebble-dominated
thin sheets spread through the Kiln lacustrine deposits (A6).
Those coarse and unsorted deposits inform on gravity-driven
processes.

4.2. Sequence stratigraphy
Facies trends are studied vertically, i.e., through time, from logs

and outcrops. The Blanes outcrop reveals a transition from
sand- to pebble-dominated isolated channels, with increasing
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dimensions and frequency, until they become highly amalga-
mated on top of the section (Figure 3). The channel-fill coarse-
ning and decreased floodplain preservation are interpreted as
a prograding trend, with the progradation maximum (PM) lo-
cated amongst the coarsest channels and the deposits of highest
amalgamation.

Increasing abundance in floodplain facies through time, some-
times associated with interbedded lacustrine deposits, proves
retrograding trends. This phenomenon is observed on a large
scale with the Villerouge-Talairan Limestones, which outcrop
in the east and are synchronous with the relatively thick Talai-
ran Limestones (Crochet, 1991; Ellenberger et al., 1985). Re-
trogradation maxima (RM) are represented by lacustrine depo-
sits when present. Otherwise, they are located within relatively
thick alluvial plain deposits (Shanley & McCabe, 1991).

4.3. Geological mapping and correlation transect
Sequence stratigraphic concepts applied to the different logs

within the Palassou First Unit in the Talairan Syncline show
four successive sequences of progradation and retrogradation.

The geological map (Figure 4) and the correlation transects
(Figure 5) enable the identification of sediment thicknesses
and lateral facies variations, as well as tectonic features. On a
broad scale, sequences 1 to 3 are the thickest to the South of the
Lagrasse Massif, along the Orbieu Valley (Figure 4). In contrast,
Sequence 4 is solely preserved on the western side of the Ta-
lairan Syncline (Figure 4). The thickness variations from east
to west appear to correspond to the north-40° oriented May-
ronnes, Caunettes, and Hautes Jonquieres faults, which are
emplaced in the continuation of the Lagrasse thrust (Figure 4).
The north-40° faults are strike-slip structures that displace the
Ilerdian strata and only parts of the Palassou First Unit strata
(Figure 4), suggesting active tectonics during the whole deposi-
tion of the Palassou First Unit. A detailed tectono-sedimentary
description of each sequence is provided below.

Sequence 1

The first depositional sequence (shown in pink colors in Figures
4 and 5) is defined from the Villerouge-Talairan log (L1; Figure
S2). The first deposits of the Palassou Formation, which overlie
the Ilerdian deltas, consist of floodplain deposits with abundant
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Figure 4: Detailed geological map of the Talairan Syncline. This study provides the details of the Palassou First Unit, based on
the logs (dashed lines), and showing four stratigraphic sequences: sequence one (la-1b) in pink, sequence two (2a-2c) in orange,
sequence three (3a-3c) in blue, and sequence four (4a-4c) in green. Erosional surfaces are marked with red lines. Other formation
limits are from published geological maps (Berger et al., 1997; Crochet et al., 1989; Ellenberger et al., 1985; Lenguin & Ovtracht,

1977).
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crevasse splays and some sandy to conglomeratic isolated chan-
nels with NNW-oriented paleocurrents (Figure 7A). Grouped
in the Villerouge Sandstones formation, the first progradation
maximum (PM1) is identified within the coarsest channel,
overlaid by extensive and well-formed paleosols. Overlying the
Villerouge Sandstones are the Villerouge-Talairan Limestones,
corresponding to lacustrine deposits (Crochet, 1991; Ellenber-
ger et al., 1985) and comprising the first retrogradation maxi-
mum (RM1).

The deposits from Sequence 1 are thicker in the southeast of the
Talairan Syncline, measuring 250m in the Villerouge-Talairan
log (L1), 160m in the North Orbieu log (L3a), and 115m in
Lairiere (L9). This sequence is not precisely distinguished in
the northeastern part of the basin, in the Villetritouls log (L7).

Analysed dips along the Villerouge-Talairan log, located at the

southern edge of the Talairan Syncline, show reversed Lower
Ypresian deposits (south dipping of 70°) overlaid by vertical ho-
rizons of the Villerouge Sandstones and gently northward dip-
ping (10°) lacustrine Villerouge-Talairan Limestones. The pro-
gressive dip variations illustrate a tectono-sedimentary wedge
located just north of the Mouthoumet Front Thrust, which de-
velops during the first sequence (Figure 3) (Christophoul et al.,
2003).

Sequences 2 and 3

Sequence 2 (shown in orange colors in Figures 3 and 4), de-
fined in the Blanes log (L2), comprises alluvial deposits. It is
characterized by a clear progradation trend, from the Blanes
Silts, which are dominated by paleosols and crevasse splay de-
posits, to the Blanes Sandstones, where NW-oriented, isolated
channels become increasingly frequent and are mostly sandy, to
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the Blanes Conglomerates, marked by amalgamated conglome-
ratic channels (Figure 3). A limited retrogradation is recorded
in Sequence 2. Sequence 3 (shown in blue in Figures 3 and 4)
comprises the amalgamated Viala Conglomerates, showing
scattered paleocurrents to the northwest (Figure 7B) and consti-
tuting the third progradation maximum (PM3). The third re-
trogradation maximum (RM3) lies within the lacustrine Kiln
Limestones intercalated within the fluvial Flowers Formation
that shows a shift in paleocurrent direction towards the west
(Figure S2; L4, L5).

The second and third sequences are 300m thick within the Ta-
lairan Syncline (Figure 5). West of the Hautes Jonquieres fault,
the first three sequences correspond to the Jonquiéeres Forma-
tion (Figure 4), which is 100m thick near Villetritouls (L7) and
50m thick near Arquettes-en-Val (L10, Figure 1C).

Numerous erosional contacts are identified at the base of the
Viala Conglomerates and Flowers Formation (Figures 4 and 5;
Figure S1), corresponding to significant angular unconformi-
ties. They are the most erosive in the south, i.e., in the proximal
margin of the basin. Moreover, the growth strata shown for Se-
quence 1 continue within Sequences 2 and 3 (Figure 3).

Sequence 4

Sequence 4 (in green in Figure 4) is defined from the Labas-
tide-en-Val log (L8, Figure S2) and outcrops to the west of the
Talairan Syncline. Most of the sequence comprises poorly deve-
loped paleosols with sandy to conglomeratic isolated channels
containing some humpback cross-bedding (Figure 2E), defined
by the Lacamp Formation. On top lies the 11-meter-thick amal-
gamated Labastide Conglomerate, with NNW-oriented paleo-
currents and interpreted as the fourth progradation maximum
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in the Talairan Syncline (PM4). The following retrogradation is
recorded in the Labastide Sandstones, composed of well-deve-
loped paleosols, lacustrine intervals, and isolated conglomera-
tic channels.

Although the bulk deposits of the first three sequences are
confined within the Talairan Syncline between the Mouthou-
met Massif and Lagrasse Massif, the time line drawn at the base
of the Lacamp Formation (Figure 4; Figure 5B) suggests the
fourth progradation thickens northward from Lairiere (30m) to
Labastide-en-Val (490m) and then thins progressively toward
Arquettes-en-Val (260m) (Figure 5B).

4.5. Grain size fining rates

Median and 84™ percentile grain sizes are plotted against ra-
dial downstream distance (Figure 6), the apex of each sequence
being located on the Mouthoumet Thrust (Figure 7). Prograda-
tion 1 shows a median input grain size of 14.9 + 0.9 mm and a
fining rate of 0.09 £ 0.01 along a system length of 13 km (Figure
6A). The input D, is 26.3 = 1.5 mm and shows a similar fining
rate of 0.07 + 0.01. Sequence 2 shows coarser clasts, with an
input D, of 41.3 + 14.2 mm and an input D,, of 114.9 + 38.6
mm. The fining rates of the second sequence are 0.48 + 0.11
and 0.53 £ 0.11 for the D, and D,,, respectively, over a 5 km
distance (Figure 6B). The grain sizes of Sequence 3 show inter-
mediate values, with input D_ of 21.4 + 3.9 mm and input D, of
43.8 = 6.7 mm. Fining rates are also relatively high, from 0.28 +
0.06 for D, to 0.23 + 0.04 for D,, over 8 km (Figure 6C). Finally,
grain sizes from Progradation 4 do not follow an exponential
law with respect to downstream distance. The D, and D,, re-
main constant throughout the system, with mean and standard
deviation values of 7.3 + 0.9 mm and 14.2 + 2.5 mm, respec-
tively (Figure 6D).
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Figure 6: Grain size evolution with downstream distance for Progradation 1 (A), Progradation 2 (B), Progradation 3 (C), and
Progradation 4 (D). D, values are shown in blue, plain dots and plain lines, and D,,in red, empty dots and dashed lines. Lines are
best-fit regressions, with the associated equations and uncertainties indicated.
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5. Discussion
5.1. Sedimentary system

Various terrestrial facies have been identified within the Pa-
lassou First Unit in the Talairan Syncline, which helps create
a more accurate depiction of the landscape at the time of its
deposition.

Fluvial systems are defined from proximal to distal by (i) amal-
gamated conglomeratic channels, (ii) conglomeratic channels
isolated in fine floodplain deposits, and (iii) sandy channels iso-
lated in floodplain deposits with developed paleosols. Distal flu-
vial sections exhibit finer grain sizes and less frequent channels,
indicating lower energy and well-developed paleosols, which
suggests a lower sediment flux. These downsystem changes in
facies could be linked with distributive fluvial systems (Owen,
Nichols, et al., 2017), even though not all criteria are assessed
(Fielding et al., 2012; Owen, Nichols, et al., 2017). In any case,
alluvial facies indicate a downstream decrease in flow energy
and multiple channels, rather than a single major fluvial chan-
nel, within the Palassou First Unit in the Talairan Syncline.

Lacustrine deposits are observed where sedimentation rate is
the highest (Figure 5), suggesting a deposition driven by ac-
commodation. The Villerouge-Talairan Limestones, deposited
at Retrogradation Maximum 1, are characterized by very fine-
grained, limestone-dominated sediments. The Villerouge-Ta-
lairan Limestones cover most of the eastern Talairan Syncline
(Crochet, 1991; Plaziat, 1981) and thins towards the west be-
fore Lairieres (Figure 5B). The Kiln Limestones, deposited at
Retrogradation Maximum 3, show an alternation of limestone
and conglomerates. A westward shift in fluvial channel direc-
tion is observed in the upper part of the Flowers Formation
(South Orbieu log, L4; Figure S2). The shift from transverse
to axial drainage in the Talairan Syncline could have led to
the deposition of the Kiln Limestone (Figure 7C). Because the
Kiln Limestones deposit just before the bypass of the Talai-
ran Syncline, we hypothesize that its deposition is tectonically
driven by drainage reorganisation. This hypothesis is strengthe-
ned by the fact that the following deposits of Sequence 4 are
characterized by a northwest-oriented dispersive system away
from the Mayronnes fault (Figure 7D), which is similar to the
prograding systems of Sequences 2 and 3.

5.2. Syn-tectonic basin filling

Following the Paleocene tectonic quiescence (Angrand &
Mouthereau, 2021; Ford et al., 2022), the basal Eocene is cha-
racterized by the reactivation of the Pyrenean collision. Uplift
of the North Pyrenean and Axial Zones (Ford et al., 2016; Ter-
nois et al., 2019; Whitchurch et al., 2011) led to the creation of
a flexural basin between the active Mouthoumet Thrust, a su-
bunit of the North Pyrenean Frontal Thrust, and the Montagne
Noire peripheral relief. In the Corbieres area, the first stage of
basin development is recorded in the middle Ypresian Palas-
sou Formation (Early Cuisian), with syn-tectonic growth stra-
ta primarily identified on geological maps (Berger et al., 1997;
Christophoul et al., 2003; Martin-Martin et al., 2001). This
study offers a deeper understanding of the interplay between
tectonics and sedimentation in the early stages of the Pyrenean
retro-foreland’s flexure.

Sequences 1 and 2 are characterized by progressive dip varia-

tions, as illustrated by growth strata at the front of the Mou-
thoumet Massif frontal thrust (Figure 3), which are represented
in the Tuchan geological map (Berger et al., 1997). Moreover,
sequences 1 and 2 thin from the Mouthoumet Thrust in Ville-
rouge-Talairan and Blanes towards the north of the Orbieu Val-
ley (Figure 5C). Sequences 2 and 3 show internal erosional an-
gular truncation surfaces (Figure 4; Figure S1). Growth strata,
thickness variations, and erosional surfaces mark a syn-deposi-
tional flexure of the basin (DeCelles & Giles, 1996) in the early
stages of the deposition of the Palassou First Unit. Sequences 1
to 3 pinch out on the active Lagrasse Massif, which wasn’t active
during the Lower Ypresian, when the Ilerdian delta crossed over
this massif (Christophoul et al., 2003). Beyond these down-dip
trends, substantial along-strike variations occur at the front of
the Mouthoumet thrust. Sequences 1 to 3 thin towards Lai-
rieres in the West (Figure 5B), showing a less subsident area
and a non-cylindrical depocenter at the Mouthoumet Thrust
Front. Our data show that the westward thinning is bounded
by the NE-SW-oriented Mayronnes, Caunettes, and Hautes
Jonquieres oblique faults (Figure 4). These NE-SW structures
are widely distributed over the Talairan Syncline and affect the
Palassou First Unit, although our detailed mapping evidence
a syn-depositional activity of these faults. This oblique struc-
ture set seems to extend and connect to the Lagrasse Thrust
(Figure 4), to which they seem kinetically compatible, given the
strike-slip motion along the NE-SW fault and the north-east
direction of the thrusting. Parizot et al. (2021) obtained a Lu-
tetian age (43.2 + 5.3 Ma) using U/Pb dating on syn-kinematic
calcite in the Cagaliére duplex (CD in Figure 1), related to the
Lagrasse structure. A Lutetian activity of the Lagrasse structure
is congruent with our observed sedimentary record, especially
when considering the multiphase tectonic history of this struc-
ture (Souque et al., 2003), and the possibly more ancient age
(48.7 £ 2 Ma) obtained from contractional slickenfibers just to
the north (Parizot et al., 2021). At the western termination of
the Mouthoumet Thrust, near Limoux (Figure 1), growth strata
within the Palassou First Unit are sealed by the Bartonian stra-
ta of the Palassou Second Unit (Crochet, 1991; Crochet et al.,
1989). In conclusion, the syn-tectonic system of the Palassou
First Unit is characterized by a non-homogeneous distribution
of subsidence from east to west, suggesting that lateral varia-
tions in shortening and deformation are bounded by NE-SW
faults that accompany the progressive fading of the Mouthou-
met Thrust to the west.

5.3. Large-scale progradation

The Palassou First Unit deposits show a general large-scale pro-
gradation of sediments, marked by the northward migration
of the depocenter from sequences 1 to 4 in the studied area.
Sequences 1 and 2 are the thickest at the Mouthoumet Front
(Figure 5C). In contrast, the depocenter of Sequence 3 is in
the center of the Talairan Syncline (Figure 5C), and that of Se-
quence 4 is shifted to the north-west of the Mayronnes fault (Fi-
gure 5B). In terms of facies, the progradation maxima of PM2
and PM3 are similar, characterized by amalgamated conglome-
rates on the southern edge of the basin. However, PM2 shows a
rapid facies variation towards isolated channels, whereas PM3
progrades further north and exhibits more internal erosional
surfaces (Figure 5C). This outward shift could be due to the
progradation of Sequence 3 over the deposits of Sequence 2,
with further sediment export towards the toe of the previous
system, where accommodation is higher. Yet, both sequences 2
and 3 are marked by syn-tectonic deposition. Therefore, we can
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hypothesize that subsidence impacts these sequences and that
the folding and thrusting in the Lagrasse Massif may have miti-
gated the northward progradation of the sedimentary systems.
Still, the study of geometries and facies variations highlights a
distribution of facies dictated by the morphology of the deposits
and the global prograding trend. Sequence 4 evidences a large-
scale progradation of the gravel front over these different struc-
tures (Figure 7D), suggesting a dominance of sediment supply
over the subsidence rate and inherited topography.

At the regional scale of the eastern retro-foreland during Up-
per Ypresian (Cuisian) and Lutetian (Figure 7E), the export of
sediments from the Montagne Noire is limited to the northern
fringe (Figure 7E) (Chaigne, 1964; Plaziat, 1981), making the
Pyrenees the major source area of the Corbieres Basin. Two
stages are identified within the Cuisian-Lutetian period. During
the first stages of the continental fill (Sequences 1 to 3 in this
study), coarse sediments are trapped within the Talairan and
Chalabre synclines (Figure 7E) (this study; Crochet, 1991), and
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a first gravel front is defined at the Lagrasse and Mirepoix struc-
tures (dashed red lines in Figure 7E). The large-scale progra-
dation occurs during the second stage (starting from Sequence
4 in the Talairan Syncline), leading to a northward shift of the
depocenters and the gravel front to the Alaric structure (Figure
7D; E) and the Oupia systems in the north-east (Figure 7E)
(Mauduit, 1981).

5.4. Controlling factors: Subsidence versus flux

Progradation maxima have different patterns in terms of
downstream grain size fining (Figure 6) and facies transitions
(Figure 5). The fining rate of Sequence 1 is relatively low and
compares with the fining rates of sequences marked by limited
subsidence in other studies (Figure 6A) (DArcy et al., 2016;
Duller et al., 2010; Reynolds, 2024; Whittaker et al., 2011).
However, Sequence 1 is clearly marked by growth strata, shown
from the dip variations in the Villerouge-Talairan log (L1) and
on the Blanes panorama (Figure 3). It is therefore surprising to
have a relatively low fining rate. On the other side, sedimentary
flux also increased drastically during Sequence 1, as shown by
the shift from a deltaic to an alluvial depositional environment
with coarse-grained channel-fills (PM1). Because the fining rate
results from the interplay between subsidence and flux (Armi-
tage et al., 2011; Robinson & Slingerland, 1998; Whittaker et
al., 2011), we hypothesize that Sequence 1 was influenced by
both high subsidence and high sedimentary fluxes, with these
two factors being relatively balanced.

The significant increase in fining rate at Sequences 2 and 3,
combined with a slight increase in the input grain size (Figure
6B; C), suggests subsidence-driven progradations (Armitage et
al., 2011; Duller et al., 2010; Whittaker et al., 2011). This ana-
lytical interpretation is entirely consistent with the abundance
of syn-tectonic features observed within the deposits of these
three sequences, namely the growth strata and successive ero-
sional truncations (Figures 4 and 5). Tectonics, through the first
stages of the retro-foreland flexure, is therefore the main factor
controlling sedimentation at the foothill of the Pyrenees.

In contrast, Sequence 4 shows no downstream fining, coupled
with a net increase in the downstream length of the coarse-de-
posits fluvial system (Figure 6D; Figure 7D). The system len-
gthening and absence of grain size fining indicate a rise in
transport capacity, interpreted as a flux-driven progradation
(Armitage et al., 2011; D’Arcy et al., 2016; Paola et al., 1992).
Increased flux from the catchment can be induced by an in-
crease in rainfall or catchment area (Li et al., 2021; Syvitski &
Milliman, 2007; Whipple & Tucker, 1999). Boyrie et al. (2025)
suggest that monsoon-type hydrological regimes prevailed du-
ring the EECO in the nearby Minervois Basin, based on sedi-
mentological analysis and temperature changes in the subtro-
pical paleolatitude of the area. A similar process could explain
the progradations observed in the Corbieres area at the EECO;
however, more accurate dating and chemostratigraphy data
are needed to test this hypothesis. An increase in drainage area
during the deposition of the Palassou First Unit at the time of
increasing shortening in the orogen is highly plausible. Indeed,
Crochet (1991) identified a change in clast composition from
Mesozoic and Cenozoic cover clasts and Paleozoic ones locally
sourced from the Mouthoumet Massif within the First Palassou
Unit, to Paleozoic sedimentary and plutonic rocks within the
Second Unit. The arrival of granitic clasts indicates a change in
source area, first eroding the Mouthoumet Massif cover coeval-

ly to the Palassou First Unit, and then reaching the exhumed
North Pyrenean and Axial Zone granitic massifs during the de-
position of the Palassou Second Unit (Crochet, 1991). A more
precise provenance analysis conducted on the different se-
quences of the Palassou First Unit will help determine whether
the enlargement of the source area occurred progressively and
could explain the observed large-scale progradation.

Another result of this study is the congruence between (1) the
syn-sedimentary tectonics, evidenced from detailed mapped
geometries, correlation transects, and the evolution through
time of the depocenter location, and (2) the fining rates ob-
tained for each sequence. As such, this study constitutes an indi-
rect validation of the grain-size fining methodology. At the scale
of the entire sediment routing system, this study suggests that,
in the initial stages of orogenic growth, the sediment supply is
confined within the frontal basin and fold-and-thrust belts due
to dominant subsidence. In contrast, Qs dominates in a second
stage, leading to massive export of sediments to the foreland
basin.

6. Conclusions

This study presents a detailed stratigraphy of the Lower Eoce-
ne continental molasse in the Pyrenean retro-foreland, ques-
tioning the relative importance of subsidence and flux in sha-
ping the architecture and lithology of the basin fill during the
initial stages of the flexure. Facies analyses, mapping, and se-
quence stratigraphy applied to the Palassou First Unit in the
Talairan Syncline led to the identification of four depositional
sequences. Each sequence exhibits clear tectonic features, indi-
cating a strong tectonic influence on sedimentation. High grain
size downstream fining rates confirm high subsidence during
the first three sequences. At this stage, coarse sediments were
trapped within the Talairan Syncline. The fourth sequence cor-
responds to a regional progradation of the gravel front towards
the north-west. This progradation, associated with a doubling
of the export distance of coarse sediments and an absence of
grain size fining, marks a stage of enhanced flux. This study
establishes the tectono-stratigraphic scheme of the Pyrenean re-
tro-foreland at the onset of the major tectonic pulse, illustrating
various infill stages influenced by tectonic structures and the
evolution of sedimentary and water fluxes over time. These data
pave the way for more accurate deciphering of how provenance
evolved over time and how the EECO impacted these tectoni-
cally active catchments.
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Figure S1: Photogrammetry-based 3D model of the area. (A) Simplified IBR workflow. The 3D model, built from 1976 orthopho-
tos, allows to identify: (B) erosional surfaces and (C) dip variations. Views from Agisoft Metashape Professional.

Table S1: Facies descriptions. Deposits from the Palassou First Unit are described through 11 facies labelled from F1 to F11.

Code Lithology Geometry Structures and Elements Depositional Environment
/ process
F1 Clay / silt alternation <1m thick silt layers Roots, mottling, plant Aerial with vegetation -
debris Paleosol
F2 Silt to very fine sandstone  <1m thick Bioturbation, roots, plant ~ Sub-aerial with vegetation -
Alternating with clay debris, rare current ripples  Hydromorphic paleosol
F3 Fine sandstone to packstone =<Im thick Numerous gastropods, Decantation in shallow
plant debris and algae, waters with biologic activity
plane lamination, some and rare waves
wave ripples
F4 Mudstone <1m thick Biological elements, some  Decantation in shallow wa-
Limited lateral extent bioturbation ters with biologic activity
F5 Medium/coarse sandstone  =<1m thick None Fine load within ephemeral
with floating gravels to Plane and sharp base, local- unconfined current
unsorted pebbles ly erosive
F6 Poorly sorted conglome- 0.1-5m thick Some coarsening upward Coarse load within epheme-
rates with muddy matrix Sharp base trends ral unconfined debris flow
F7 Poorly sorted conglome- 1-5m thick Interfingering of internal Coarse load within periodic

rates with sandy matrix

Erosive base, sometimes
channelized

erosional surfaces, fining
upward trends

high energy current
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Code Lithology Geometry Structures and Elements Depositional Environment
/ process
F8 Sandstone to conglomerates 1-5m thick Humpback cross-beds Ephemeral upper flow
with sandy matrix Sharp base, locally erosive regime
F9 Fine to coarse sandstone <1m thick Current ripples, fining Fine load within ephemeral,
with aligned gravels Plane and sharp base, local- upward trends, plant debris, unconfined and tractional
ly erosive. bioturbation on top current - Crevasse splay
Alternating with clay and
silt.
Lateral of F11
F10  Fine to coarse sandstone <1m thick Abundant current ripples Fine load within continued,
Often overlying on F11 and 3D megaripples channelized and tractional
current
F11 ~ Coarse sandstone to Large foresets Aligned pebbles, some Coarse load within conti-

conglomerates with sandy
matrix

Erosive channelized lenses,
amalgamated or isolated in
clay and silts

imbrications, fining upward
trends

nued, channelized, high
energy tractional current

Table S2: Facies associations descriptions. Facies are grouped into 8 facies associations, labelled from Al to A8, with different
frequencies from proximal to distal.

Code Name Associated facies Description Frequency and proximal -
distal polarity
Al Amalgamated conglomera-  F6; F7; F11 Large body of poorly High frequency
tic channels sorted conglomerates with ~ Most-proximal
discernable channel lenses
and some foresets. Highly
erosional.
A2 Unorganised conglomeratic  F5; F6, F7; F8 Isolated coarse-grained Low frequency
channels channels with barely no Most-proximal
structure except raremar-
kers of upper flow regime
A3 Isolated channels F10; F11 Channel lenses with lateral ~ High frequency
Lateral variation: A4 accretion overlied by fine Proximal to distal, with
Interbedded with A5 sandstone with megaripples downstream decrease in
grain size and channel
dimensions
A4 Crevasse splay F9 Coarsening up sandstones ~ High frequency, increasing
Lateral variation: A3 deposited in floodplain down-system.
Interbedded with A5 deposits during floods, late-
rally to isolated channels
A5 Paleosols F1; F2 Pedogenic clay and silts High frequency, increasing
with rootlets down-system
A6 Lacustrine F2; F3; F4 Carbonated to sandy, more  Low frequency
or less laterally continuous, ~Oxbow lakes if low lateral
with high biologic content  continuity (above A3)
and some current structures Distal ephemeral lakes if
laterally continuous (in-
terbedded with A5)
A7 Lacustrine delta F10; F11 Coarse tractionnal cur- Low frequency
Interbedded with A6 rents within lacustrine fine  Distal lakes
deposits
A8 Lacustrine turbidites F5; F6 Coarse gravity flows within ~ Low frequency
Interbedded with A6 lacustrine fine deposits Distal lakes

Figure S2 (following pages): Detailed logs. (L1) Villerouge-Talairan. (L2) Blanes. (L3) North Orbieu. (L4) South Orbieu. (L5) St
Martin - Jonquieres. (L6) Hautes Jonquiéres. (L7) Villetritouls. (L8) Labastide-en-Val. (L9) Lairiere. (L10) Arquettes-en-Val. (L11)
La Vene. (L12) Ladern-sur-Lauquet. (L13) St Hilaire. (L14) St Polycarpe. (L15) Alcouffe. (L16) Pomas. (L17) Magrie. (L18) Le Bois.
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