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Obligation to transport equipment by backpack
or financing of a heli-lift or donkeys
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Buildings plans visible on surface
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How identify pastoral infrastructures built, made totally or partially in perishable

materials, covered by sediments or erased by human activities?

Hauts de Leud (Maramuresh, Vallée de Guarrinza (Aragon Spain) — 1933 - Vallée de Ansé (Aragon - Spain) —1920-1936 -
Roumania) 1992 - Photographer : C. Photographer : Compairé Photographer : Ricardo Compairé Escartin
Macherel © CNRS
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Anéou
Rendu, Calastrenc, Le Couédic

1300 hectares

272 structures

4 months a 2 peoples

Benasque
Calastrenc, Rivas, Ona Gonzalez

1400 hectares
324 structures

3 months a 2 peoples

Liantran
Calastrenc et al.

3 hectares
62 structures

1/2 months a 1 people
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v’ Treat archaeologically more larger areas in shorter time?

v/ Obtain a statistically significant and robust inventory that includes dry stone

structures, those invisible on the surface?




TAHMM, Experimental areas

(www.tahmm.fr) Nice — 12-14 october 2022

Tests and Calibration zones

Aulon
® Liantran area, Estaing (Hautes-Pyrénées) Anéou
° , Estaing Enveit
Aulon Nature Reserve (Hautes-Pyrénées) nveitg
® Enveitg mountain (Pyrénées-Orientales)

® Anéou highland pasture (Pyrénées-Atlantiques)
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Auloueilh area (Aulon Nature Reserve - 65)
= 23 hectares
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Auloueilh area (Aulon Nature Reserve - 65)
= 23 hectares

v" Surrounded by steep slopes v" Presence of a fluctuating watercourse zone
v Partly avalanchey slope v' Very strong vegetation recovery (rhododendron + juniper
v" Presence of a large rocky chaos from a moraine + bilberry)
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Scientific equipment
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ARCH=0 e

Work scale : one
mountain

Satellite remote sensing
to locate large pastoral
groups in good
conservation status.

Multi-temporal  Pleiades
images acquisition made
by de ISIS prog. Of the
CNRS in 2019 and 2020.

Work scale : one

grassland
Photogrammetry,
thermography,
multispectral images
and Lidar can be used to
locate dry stone

structures and identify
architectural details.

Geophysical

Work scale : one
structure

Georadar and
magnetometer allow us
to obtain an image of
certain infrastructures
that are invisible on the
surface (enclosure,
chimney, etc.).

Work scale : molecular
level

Chemical analysis of
soils (XRF) makes it
possible to identify and
locate archaeological
remains that are invisible
on the surface.
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Auloueilh area (Aulon Nature Reserve - 65)
= 23 hectares

v’ Data acquisition : 8 days in 3 years

UAV thermography Multispectral images UAV Lidar
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Auloueilh area (Aulon Nature Reserve - 65)
= 23 hectares

v’ Data acquisition : 8 days in 3 years
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Orthophotography made by photogrammetry  Digital terrain model made by photogrammetry Profiles and measurements
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Auloueilh area (Aulon Nature Reserve - 65)
— 23 hectares

v’ Data acquisition : 8 days in 3 years
Local dominance Slope Simple Local Relief Sky View Factor
(Treatment RVT Software) (Treatment RVT Software) (Treatment RVT Software) (Treatment RVT Software)

— 31 vizualisation methods tested
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Analysis tools at the pasture level

Slope
Valeur
et 296

-

Slope
(RVT Software)

Multiscale Topographic Position Index
(SagaSig Software)

Simple Local Relief Model
(RVT Software)

Larruns (64) - Estive d'Aneou - La Glére == Enveitg (66) - Plaa de I'Orri «Aulon (65) - Auloueilh

Ombrage
SLRM * Multi_HS * LD 100 Sky View Factor
SLRM * Multi-HS 90 Simple Local Relief Model
80
SLRM+Mutli-HS+LD 70 Slope

SLRM+Mutli-HS

Orthophoto-interprétation

Aspect

Model Topographic Position Index (MSTPI)

General curvature

— Estaing (65) - Liantran

Analyse en composante principal (ACP) de I'ombrage

Openness Positive

Openness Negative

Multi-ombrage

Vv for arch

al hy (VAT) - Général

Convexity

Means Sky lllumination (SIM)

Vector Ruggedness Measure (VRM)

Local Distance Terrain Ruggedness Index (TRI)

Standard derivation

pography (VAT) - Steep
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Analysis tools at the pasture level

v" The most "efficient" rasters
v" The methods identified as effective in areas of chaos
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Auloueilh area (Aulon Nature Reserve - 65)

— 23 hectares

v’ Data acquisition

Magnetometer
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Auloueilh area (Aulon Nature Reserve - 65)
= 23 hectares

v’ Data acquisition : 8 days in 3 years

Phosphorus measurement (P)
X-ray fluorescence spectrometer measurement

Surface 10 cm deep
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Auloueilh area (Aulon Nature Reserve - 65)
= 23 hectares

v’ Data acquisition : 8 days in 3 years
= 157 archaeological remains

described, photographed and
measured

v’ Laboratory work : 8 weeks

Archaeological remains

0 2550 100 200 m
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Classification of archaeological remains
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Grouping of archaeological remains into theoretical production units
2
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Inserting time

9
Map of standard deviation ellipses (ArcGis) \
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Validation test pit

v’ Square structure

v’ Very flat (micro-relief)
Long and narrow

rectangular structure _ _ v Possibly ancient
v Long and narrow v’ Perceived only with
Isolated rectangular structure the SLRM method
Possibly recent v' Possible overlay of
occupation

Remove rocks _
v’ Possibly recent but

not so much
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Validation test pit

v’ Square structure

v’ Very flat (micro-relief)
Long and narrow

rectangular structure v Possibly ancient

v Long and narrow v Perceived only with
Isolated rectangular structure the SLRM method
Possibly recent v Possible_ overlay of
occupation

Remove rocks _
v’ Possibly recent but

not so much
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Validation test pit

Perceived only with the SLRM method
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Validation test pit

MR 104 US 101

T

Us 101

US 105

Us 106
(occupancy level)

us 107

Perceived only with the SLRM method
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Validation test pit

4
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1 Meters v’ Square structure

Str. 39

v’ Very flat (micro-relief)
v' Long and narrow

rectangular structure _ _ v Possibly ancient
v Long and narrow v’ Perceived only with
v Isolated rectangular structure the SLRM method
v' Possibly recent v Possible overlay of
occupation

v" Remove rocks _
v’ Possibly recent but

not so much
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Validation test pit  __MR204
" i US 200
" \ P ‘ US 201
US 202 W
occupancy level US 203
US 206 0 ‘ m

Profile - Structure 152

Profile - Structure 13

Fireplace

A MR 302

UsS 410

Profile - Structure 39

Possible
fireplace

MR 402
US 400
US 401
US 401
US 405
Us 411

im

US 309
(occupancy level)

US 310

UsS311  ys3ai2

Possible
fireplace
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Future research directions

v' Master funding for :

a) Remote sensing of archaeological structures on satellite images
(TRACES et CNES)

b) Classification of Lidar point clouds to discriminate low vegetation
(TRACES et CESBIO)

v" Contact was made with the National Polytechnic Institute of Toulouse and the
CESBIO to set up a collaboration for the insertion of Al procedure

4 TOULOUSE é
INP cnes
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