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Dépôts glaciaires, moraines 
Moyennes terrasses
Hautes terrasses et nappes culminantes

Formations quaternaires

Miocène 
Miocène - dépôts continentaux 
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##

# #

# ####
# #

#

##

#
#

##

#

##

##
####

#

#

#

####

###
##

####
############

##

### #

####

#### ##
##

##

##

##
##

####
##

##
##

##

####

#### #

##

####
##

##

#

#### ##

##
##

####

##

####

###### #

##

##
##

###
##

####

##

####
####

####
##

##

###### ##

##

# ######
#

##

##

##
##

##

##

####

######## #

####

#
#### ##

##
##

####

##

##

####

###### ##

####

## ####

#
####

#

##
####

####

##

##

##

#### #

##

##

#

## ##

##

####

##############################

####

####

##

####

####

##

## ##

##

##

##
##

####

##

## ##

####

## ####

####

##
################

####

####

# ####

##

## ##

####

##

####
##

##

##

##
##

##

## ##

##

##

####

##
##

##

##
##

####

####

####

####

##
####

####

####

####

##

##
##

####

####

##

##

####
##

##

##

##

####

## ####

#### ##

####

####

##

##

##

##

##

##

##

##

####

##

####

####

####
####

####

#

####
##

##

##

####

##

####

####

####

####

##

##

####

##

##

##

####

##

####

####

####

####

######

####

##

##

##

####

#

####

##

#

##

####

#

####

####

##

####

##

##

#

#### ####

##

##
####

##

####
##

##
####

####
##

##
####

#### #######

####

####

##

##

####

####

######

##################
##

##########################

#

#

#

#

#

#

#

#

###

#

######

#

#

###

#
#

#

##

######

#####

#

#

##

#
#
##

#

#

#

#######

#

#

#

#

# #

#

#

#######

#

#
#

#

#

#

#

#

#
#

#

#

#

#
#

##

#

#

#

#

#

#

#

#

#

#

#

#

#######

#

#

# #

#

#

#

#

#

#

#

#

##
#

#

####

#

#

#

#

#

#

#
#

#

#

#

##

##

#

#####

#

#

##

#

###

#

#

#

#

#

#

#

#

#

##
#

#

#

#
#

#

#

#

#

#

#

##

#

#

#

#

#

#

#

#

## #

#
#

#

#

#

#

#

#

#

#

#

#

#

#

##

#

#
#

#

#

#

#

#

#

##

#
#

#

#

#

#
###

#

#

#

#

#

#

#

#

#

##

#

#

#

#

#

#

#

####

#

#

#

##

#

##

#

##

#

#

#

#

##

##

#

#

##

#

#

#

# #

#

#

#
#

#
#

#

#
#

#

#

#

#

#

#### ###
#

##

#####

###
#

#

#
# ####

#

#

#

#####
#

# ####
## ######

#

#
#####
####
####

#

##

#

#
#

#
##

####

#

#

#

#

#

#

###

#

#

###

#
#

#

######

#####

#

#

##

#

#

#

# #

#

#

#######

#

#
#

#

#

#

#

#

#

#

#

#

##

#

#

#

#

#

#

#

#

#

#

# #

#

#

#

#

# ##
#

#

####

#

#

#

#

#

#

#

#

##

##

#####

#

#

##

###

#
#

#

#
#

##
#

#

#

#

#

#

#

#

#

##

#

#

#

#

#

#

# #

#
#

#

#

#

#

#

#

#

#

#

#
#

#
#

#

#

#

#

#

##

#
#

#

#

#

#

#

#

#
#

#

##

#

#

#

#

####

#

#

##

#

#

#

#

#

#

#

##

#

#

#

#

#

#

#

#

#

#

#
#

#

#

#

###

#

####

####

#

#

#

####
#
####
###
#####
####
####

#

#

muret

toulouse

540000

540000

550000

550000

560000

560000

570000

570000

580000

580000

590000

590000

600000

600000

610000

610000

62
35

00
0

62
35

00
0

62
45

00
0

62
45

00
0

62
55

00
0

62
55

00
0

62
65

00
0

62
65

00
0

62
75

00
0

62
75

00
0

62
85

00
0

62
85

00
0

62
95

00
0

62
95

00
0

63
05

00
0

63
05

00
0

190

Tarn

Ruisseau de la 
Mouline d’Azas

Ruisseau 
de Callaret

A B(SSO) (NNE)
mNGF

Fz2

Fz1a Fz1a

Fy Fy

Fw

Fz1b

7000 mètres6000500040003000200010000

180

160

140

120

100

80

Fx

Occupation moustérienne de Montbartier 
(82) - Amas de débitage sur la basse 

terrasse du Tarn (cliché :  ©  L.-A. Lelou-
vier Inrap)

0 5cm

a

b

Typo-technologic studies

Inventory of soil-sedimentary 
and archaeological data 

Tarn River Valley

OSL dating Sedimentary and 
micromorphologi-
cal analysis

!. !.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.
!.

!. !.!.
!.

567000

567000

568000

568000

569000

569000

570000

570000

571000

571000

572000

572000

573000

573000

63
09

00
0

63
09

00
0

63
10

00
0

63
10

00
0

63
11

00
0

63
11

00
0

63
12

00
0

63
12

00
0

63
13

00
0

63
13

00
0

63
14

00
0

63
14

00
0

Elévation (m NGF)
Max : 148,6

Min : 79,91

SLRM_R50_Ve3.0.

Max: 26,8622

Min : -29,7791

1 km

© J. Piana

Source : Licence 
Open Data 
EtalabRGE ALTI® 
version 2.0., © 
IGNGrille Lambert 
93 / RGF93  

Tarn River

Elevation
m (NGF)

Max : 392,67

Min : 310,55

522000

522000

522500

522500

523000

523000

523500

523500

524000

524000

524500

524500

525000

52500062
23

50
0

62
23

50
0

62
24

00
0

62
24

00
0

62
24

50
0

62
24

50
0

62
25

00
0

62
25

00
0

62
25

50
0

62
25

50
0

500 m

Garonne River

© J. Piana

AX
IS

 1
 : 

M
or

ph
o-

st
ra

tig
ra

ph
y a

nd chronostratigraphy AXIS 2 : Paleoenvironm
ent and m

orphogenesis

AXIS 3: Archaeology

© M. Jarry

Aquitaine Basin

Pyrenees

Mousterian of Acheulean Tradition (MTA) 

Lower Paleolithc

Middle Paleolithic
Lower/Middle Paleolithic

Upper Paleolithic

!

!

!

!

!

!

!

520000 570000 620000

62
50

00
0

63
00

00
0

63
50

00
0

Auch

Agen

Montauban

Albi

Foix

0 15 30 60km

45°

0°

M. Jarry / fond L. Bruxelles

10 km

Arra
ts

Garonne

Aveyron

Tarn

Agout

Dadou

Hers-Mort

Ariège

G
er

s

Save

Gim
one

Girou

Louge

To
uc

h

Hers-Vi

Lèze

Arize

Au
ss

on
ne

lle

Toulouse

Aquitaine Basin

Pyrenees

Garonne River

Raspide

Bois de l’Hopital 

Brial

Zac des Portes du Tarn 
Magdalenian

12 830 ±50 BP (2 et 3)
12 505 ±50 BP (2 et 3)

Sauzas (unpublished)

isolated items

(14, 15)
15 420 ±110 BP (2)

0,70Ma ±0,21 BP
(age min.) (17)

0,22Ma ±0,28 BP (age min.) (17)

1 315 ± 140 BP (27)
about 50-60 ka BP 2 100 ± 200 BP (27)

Blagnac - Fox (2)
Colomiers - Reindeer (11)

20 900 ±570 BP (1)
loess Pompertuzat (Hers River valley)

Tambourets, Couladère (26)
(Châtelperronian (early OIS2)

L'Infernet, Clermont-le-Fort, (Ariège River valley)(20 et 21)

Mammouth, Reindeer, Deer (25)

Picon’s breach
(elephantidae (?), Horse, Rhinoceros...) (8)

Coupe-Gorge
(OIS 6-5) (16, 18, 19 ,24)

Labroquère (9,12)

retreat about 25ka (13)

Picon and Upper Labroquère (9)

(15)(14)

Pinsagel, Clermont (9) Palaminy (6)

14 200 ±100 BP (2)

Golfech 8 900 ±160 BP (4)
Golfech 9 170 ±110 BP (4)
Muret 9 320 ± 200 BP (5)
Muret 9 790 ± 170 BP (5)

Larroudé 

Bichou series B 

Bichou series A 

Secteur En Jacca

Lot. du Château

Bel Soleil

Labadie

La Rominguière

Fw1
Fw2

Fx1
Fx2

Fx3
Fx4

Fy1
Fy2

Fz1 Fz2

Fv

Toulouse (8)
Château-Percin (16)

Niel Caserne (unpublished)

Montoussé, Montsaunès, Montmaurin
"warm” fauna (Macacus tolosanus, Rhinoceros Merckii ...) (8)

La Terrasse, Montmaurin, Boule
Mindelian “warm” fauna (18, 22, 23)

Mazères and Lombrès (10)

(27)

Silty cover MIS 5-MIS 2, unpublished (31)
Gravel MIS 6
Silty cover MIS 5-MIS 2, unpublished (30)

(28)

La Mulatie (Aussonnelle Valley) (29) 

(27)
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Middle Paleolithic s.l.

“Classic” Middle Acheulean

“Archaic” Middle Acheulean

"first industries"

Cosmogenic
radionuclid dating
OSL dating
TL dating
 AMS dating shell

14C dating fossil woods

Mammuthus primigenus

Diverse fauna

Elephas trogontherii

References : 
(1) to (27) : see Jarry, 2010
(28) : Landou et al., 2018
(29) : Landou et al., 2019
(30) : Bernard-Guelle et Tallet, 2019
(31) : Lelouvier et al., 2020 
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13th AFEQ - CNF INQUA international 
conference Strasbourg, 

14-18 Mars 2022

Field survey and sampling
(preventive archaeology)
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Garonne Valley: microtopography and fluvial 
paleoforms, Labarthe-Inard (31)

Tarn Valley: microtopography and fluvial and eolian 
paleoforms, Labastide-Saint-Pierre (82)   
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OBJECTIVES AND EXPECTED RESULTS

Axis 1: Construction of morpho-stratigraphic and chrono-stratigraphic models

- Characterisation of the geometry and lithofacies (fluvial alluvial, eolian, colluvial, etc...) of the main sediment bodies of the terraces;
- Dating of the main sediment bodies of the terraces (coarse fluvial deposits and silty cover);
- Identification of major erosional periods or sediment hiatuses that can be compared to archaeological ones;
- Evaluation and exploitation of the potential of the soil-sedimentary archives (interglacial and glacial periods);
- Inter-regional comparison of the Midi-Pyrenean models along a latitudinal gradient (Antoine and Locht, 2015; Deschodt, 2014; Liard 
et al., 2017; Despriée et al., 2009; Sellami, 1999; Bertran, 2020; Delmas et al, 2012, 2015; Castanet 2008, Castanet et al., 2015; 
Despriée et al., 2014) and according to the longitudinal gradient (oceanicity/continentality) (Bosq et al., 2018; Boenigk and Frechen, 
2005; Hagedorn et al., 2008; Antoine et al., 2001). 

Axis 2: Characterisation of palaeoenvironments and river valleys morphogenesis 

- Fluvial and fluvio-eolian landscapes and dynamics associated with the morpho-sedimentary dynamics (glacial and interglacial pe-
riods)
- Sediment and incision-aggradation processes in response to environemental and climate changes (alternating periglacial and tem-
perate conditions, permafrost/paleosoils changes, water and sediment discharge changes)
- Variability of the palaeoenvironment and morphogenesis along an upstream-downstream gradient, from the Pyrenees to the Atlantic 
Ocean (Delmas et al., 2012; Bertran et al., 2020) and along the French and the mid-latitude western Europe latitudinal and longitudi-
nal gradients.

Axis 3 : Archaeology

- Determination, among the available sedimentary series, of different taphonomic facies and evaluation of their informative potential 
and their reliability for chronocultural interpretation;
- Redefinition/validation of the technocomplexes, proposal of an archaeo-sequence of the major chronocultural facies and their inte-
gration into the archaeo-stratigraphy with chronological arguments ('absolute' datings). 
- Collective reflection on settlement trajectories and paleoenvironmental dynamics, with the support of models. The main soil-sedi-
mentary and archaeological discontinuities identified at different scales will be discussed in the context of the spatial analysis of the 
sites (choice of location, taphonomic bias). 

      CONTEXT

The Collective Research Project (CRP) ChroTAll 2022-2024 aims to 
improve regional knowledge of the Pleistocene chronostratigra-
phic context of the fluvial terraces and their associated silty 
covers (Garonne and main tributaries) in order to place 
the Palaeolithic archaeological series in reliable pa-
laeoenvironmental and chronoclimatic frameworks.

Within the tertiary molassic formations of the eastern Aquitaine Basin, 
between the Pyrenees and the Massif Central (southwestern France), 
the valleys of the Garonne River and its main tributaries (Tarn River, 
Ariège River, Aveyron River, Hers River, Save River, Aussonnelle 
River, …) are characterised by well-preserved stepped and/or 
nested alluvial formations. Quaternary coarse fluvial deposits and 
their associated silty covers, occupy a large surface area within the 
basin. These past fluvial environments were logically heavily inves-
ted by human populations during the Pleistocene. In recent de-
cades, the development of preventive archaeology has led to the 
discovery of numerous Palaeolithic sites, renewing our knowledge 
of the archaeological series and their morpho-sedimentary 
contexts (Bruxelles et al., 2003; Colonge et al., 2010; Jarry, 2010; 
Colonge et al., 2014). Recently, new data has been accumulating 
with preventive operations confirming the strong archaeological po-
tential and the quality of the soil-sedimentary archives of the Midi 
Toulousain (Palaeolithic). Despite this, radionumeric chronological 
markers are still rare. Although Holocene dynamics have been studied 
(Bruxelles et al., 2010; Valette & Carozza, 2010; Valette, 2011; Carozza 
et al., 2013), the valleys of the Garonne River watershed, still lacks reliable 
pedostratigraphic, morphostratigraphic and chronostratigraphical fra-
meworks for the Pleistocene. However, methodological advances have been 
made in dating these sedimentary contexts (geochronology) thanks to the deve-
lopment of OSL, IRSL, ESR or cosmogenic radionuclide methods. 
A revision and a reinforcement of the regional Pleistocene chronostratigraphic, pa-
laeoenvironmental and archaeological frameworks by an interdisciplinary research group 
are therefore needed and planned.

DATA

The ChroTAll CRP identifies and inventories high-potential soil-sedimentary and ar-
chaeological sequences discovered during archaeological operations carried out over 
the last 20 years. At the same time, during preventive archaeology operations in the 
context of alluvial terraces, the effort of sedimentary sampling, and geochronological 

and palaeoenvironmental related studies is increased. Correlations are proposed 
between ancient and recent sequences. Models are tested and strengthened as 

new data are acquired (diagnostics and archaeological excavations)
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