Patterning Holocene lake dynamics and detecting
human impacts as far back as Prehistory:
palaeoecological and data mining key tools for
eutrophic lake management

Yannick Miras*!?, Aude Beauger?, Jerry Lonlac Konlac*, Benjamin Legrand®®,
Delphine Latour®, Karen Serieyssol”, Paul Ledger®, Marlene Lavrieux?, Jean-Luc
Peiry!?, and Engelbert Mephu'!

LCNRS - Histoire naturelle de 'Homme préhistorique (UMR 7194) — Museum National d’Histoire
Naturelle, Université de Perpignan Via Domitia, Centre National de la Recherche Scientifique :
UMR7194 — Institut de Paléontologie Humaine Muséum National d’Histoire Naturelle 1, rue René
Panhard 75013 Paris, France
2Laboratoire de Géographie Physique et Environnementale — Université Clermont Auvergne, Centre
National de la Recherche Scientifique - GEOLAB (UMR 6042) 4, rue Ledru 63057 CLERMONT
FERRAND CEDEX 1, France
3Laboratoire de Géographie physique et environnementale (GEOLAB) — Université Blaise Pascal -
Clermont-Ferrand II, CNRS : UMR6042, Université de Limoges, Institut Sciences de ’Homme et de la
Société — Maison des Sciences de ’'Homme UBP-CNRS 4, rue Ledru 63057 CLERMONT FERRAND
CEDEX 1, France
“GEOLAB (UMR 6042) LIMOS (UMR 6158) / CNRS / UCA - Université Clermont Auvergne, CNRS
: UMR6042, CNRS : UMR6158, Université Clermont Auvergne — France
% Athos-environnement — Université Blaise Pascal - Clermont-Ferrand II — 112 avenue du Brézet 63100
Clermont-Ferrand, France
6Micr00rganismes : génome et environnement (LMGE) — Université d’Auvergne - Clermont-Ferrand I,
CNRS : UMRG6023, Université Blaise Pascal - Clermont-Ferrand II — Université Blaise Pascal, Campus
des Cézeaux, 24, avenue des Landais BP 80026 63 170 AUBIERE, France
7Bertrand7 Jean — PRES Sud de France, None — 42 rue de Malvoisine, 45800 Saint Jean de Braye,
France
8Department of Archaeology, Memorial University of Newfoundland, Queen’s College — Canada
ISTO (UMR 6113 / CNRS / Université d’Orléans) — CNRS : UMR6113 — France
0 aboratoire de Géographie physique et environnementale (GEOLAB) — Université Blaise Pascal -
Clermont-Ferrand II, CNRS : UMR6042 — Maison des Sciences de ’'Homme UBP-CNRS 4, rue Ledru
63057 CLERMONT FERRAND CEDEX 1, France
Hnstitut Supérieur d’Informatique, de Modélisation et de leurs Applications (ISIMA) — Ministere de
I’Enseignement Supérieur et de la Recherche Scientifique — France

Résumé

*Intervenant

sciencesconf.org:q12-jjg:295358



Recent research has highlighted that the overloading of water bodies with nutrients is
a widespread environmental problem, which leads to ecological disturbances, public health
problems and erosion of ecosystem services. Feedbacks to society are expected and restora-
tion of eutrophic freshwaters is an environmental top-priority.
In the Chaine des Puys (Auvergne, France), lake systems such as the hypereutrophic lake
Aydat (837 m a.s.l.), suffering from recurrent cyanobacterial blooms, are under increasing
stress from anthropogenic impacts, and vulnerable to the Earth’s changing climate. The
registration of this area at the UNESCO’s world heritage list is subject to the formulation of
viable mitigation and conservation strategies guaranteeing both the environmental quality
of freshwaters systems and the socio-economic development, vital for this rural territory.

Current management options of lake Aydat aim at reducing present-day nutrient inputs.
But the current ecological status of this lake is also determined by the legacy of long-term
cumulative impacts caused by natural and anthropogenic stressors over the seven last millen-
nia. Palaeoecological research was thus undertaken at a high temporal resolution in order to
analyse the natural and anthropogenic modifications of its catchment, which induced distur-
bances on lake Aydat system. A careful selection of proxy bioindicators (pollen, non-pollen
palynomorphs, diatoms) were combined in an innovative approach of time-constrained data
mining (MOBI-PALEO: http://mobipaleo.univ-bpclermont.fr/) in order to characterize sets
of specific and multi-variate indicators of the lake Aydat states and trajectory through time.
This research aims to address more specifically:

(1) the baseline conditions of the lake system, prevailing prior to extensive human impact;
(2) the pace, direction, magnitude and reversibility of aquatic transitions;

(3) the apportionment between natural and anthropogenic drivers;

(4) the timing and nature of human impacts which are complex and variable;

(5) the model of past lake behaviour and sensitivity assessment, useful for directing feasible
management interventions.



