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Water budget is one of the main challenges to paleo- - Stud gi?eﬁ ~ Based on the present-day geomorphology of the
climate researchers in relation to present-day global warming and its z ‘ surroundmg watershed and the eVO'Qt'OH of the EGEGELICN
consequences for human societies. Associated soil degradation and COver during the Holgcgne, we quantified and modelled §0I|
erosion are thereby becoming a major concern in many parts of the er05|.on processes within comparable Holocene lacustrine
— world and more particularly in the Alps. archives over the last 10000 years.

Because mechanical erosion of .cont.i- This method is applied to close but contrasted mountainous lacustrine environments from the western
nenFaI surfaces results frf)m climatic W French Alps: lakes Blanc Huez (%) and Paladru (%), sensitive to same climatic influences but where past human activi-
\ / forcing, but can be amplified by the | ties were different (mining versus agriculture, respectively). Lakes Blanc Huez and Paladru are defined by good

anthropogenic one, we develop an in- Holocene chronologies and well detailed lithologies (Simonneau et al., 2013 - JAS, and in press - QSR). Soils, rocks (2 )

terdisciplinary approach combining and lacustrine sediment (&) were sampled and analysed for each site in order to calibrate clastic and organic signals.
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\ | optical characterization and quantifica- Meteorological data

SN—_/ tion of soil particles (rAP) within lake sedi- (Blanchet, 1975 > 1994
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High resolution seismic |

o . w— : : 0.0004% of rAP into lake sediment
& Volume of soil accumulated into the lake, Ve f : ‘\\/ profiling (3.5 kHz)
and core sampling
+ sample . . .
- samp Soil erosion modelling
v . . . -
= volume of soil into lacustrine sediment V \
e r = thickness * surface * %soil P= € D —_ D¥*[Fc¥* ¥ [ ¥ e —— |
S S xample : S V e g
— 3.8 m’ of soil into lake sediment following De Ploey et al. (1995), with
4 Seismic re.ﬂeX|on. P : precipitation [mm], Ve : Volume of soil accumulated [m’]
“surface of sedimentation Es : erosional susceptibility coefficient [s%/m’] Sbv : drainage basin surface [m]
Example : 56922 m? / Ee : soil thickness [m] g: gravity

climate-versus numan-dariven soll erosion over the nolocene

Results )

Based on AMS *C, *Cs, ?'°Pb and historical events, Holocene alpine environmental changes in the vicinity of lakes Blanc Huez and Paladru were reflected by clastic and organic signals
(magnetic susceptibility, spectrocolorimetry, XRF core scanner, laser ICP-MS versus Rock-Eval pyrolysis, quantitative organic petrography, molecular compounds)
see Simonneau et al. (2013, JAS) and Simonneau et al. (in press, QSR) for more details
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and not in relation to | Volume precipitation .
. T of soil 40 T — over-estimated after
mining ac _
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in press - QSR). o g 13 1002 1 Y e AT Moreover, both ar-
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bei ti | t E d | —— Lake Blanc Huez data indicate the develop
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-nd the volume of <oil accu- precipitation 72000 - [Istandard error with Es=9,7.10° s%/m? 400 - agrarian activities In
lated into the lake (b) at BT (®) . the vicinity of Lake Pa-
Mmuiated INnto e laKe 8000 -
R S Lake i Violume | 220 considering climate AND human forcing ladru after around
= BlancHuez  ,,,, | ol 7 considering only climate forcing 6000 cal BP. We there-
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Results show that rainfall has been threefold between the Holocene Climatic Optimum and the Late Holocene. Modern es- mulfated INto Lake rd
ladru (b) could resul-

timation is in agreement with meteorological data (see «Study site»). However, our model need to be improved notably during e Both T omelimata
both the Little Ice Age or the Dark Age during which snow accumulation could exagerate soil fluxes, and the Roman period and e andan e ae Bl :

: : ) : and anthropogenic
the Iron Age when Lake Blanc Huez infill was disturbed by mass wasting deposits. (o) 05 standard error

. m/ forcing and evaluate

— . R EEEEEEEEEESES———————————.,. - Huma.nimp.act il A the contribution of
J— - — , = T - on soil erosion - \ r, | human activities on
[%] . VM J soil erosion over this

Humans are considered as geo-

E—— eriod.
~ Conclus b - - . :
onciusions morphologic agents since few thousand years |
Using the estimations of annual precipitation from Lake Blanc Huez and precluding periods of none conformity, such

and it is now recognized that such an impact |
as during the Little Ice Age or the Dark Age, results suggest that human-driven soil erosion around Lake Paladru is effective

since the Neolithic period and the beginning of agrarian activities. Following our quantification and modelling, human ac-
tivities, in this part of the Alps, were able to explain up to 50% of soil fluxes in particular at the end of the Neolithic
period, during the Bronze Age and the Middle Age suggesting that the actual geomorphology of the drainage basin is
inherited from several millenary and not only from Modern activities.

on natural ecosystem profoundly modified soils properties as well as aquatic ecosystems dy-
namics over long-term periods. For the first time, we develop an integrative approach com-
bining the multiparameter characterization of natural lacustrine archives with soil ero-
sion modelling over long time-scale. Such approach is not only relevant to reconstitute
past hydrological changes but also promising since it allows to objectively quantify and
date which and when past human activities have had an impact on soil fluxes over the last References & Aknowlegments
10000 years. The quantification of such inference over long time-scale is essential to esta- AT U W O —
blish new policies to reduce mechanic soil erosion, which is one of the dominant processes Blanchet, 1994 - Revue de Géographie de Lyon, 69: 89-103,

in Europe, and anticipate the potential consequences of future climate change on hydric simonneau et al, 2013 - Journal of Archaeological Science, 40:1636-1645.

_ Simonneau et al., in press - Quaternary Science Reviews.
erosion.
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