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9.1 
An overview on macro- and micro- fauna assemblages and seepage-
related features in the Palmahim Disturbance (offshore Israel) as 
indirect proxies of seepage activity

Valentina Beccari1, Ahuva Almogi-Labin2, Silvia Spezzaferri1, Daniela Basso3; Andres Rueggeberg1, Yizhaq Makovsky4 

1 University of Fribourg, Department of Geosciences, Chemin du Musée 6, CH-1700 Fribourg, Switzerland  
  (valentina.beccari@unifr.ch)
2 Geological Survey of Israel, Jerusalem 9550161, Israel
3 University of Milano-Bicocca, Department of Earth and Environmental Sciences, Piazza della Scienza 4, 20126 Milano
4 Dr. Moses Strauss Department of Marine Geosciences, Leon H. Charney School of Marine Sciences (CSMS),  
  University of Haifa, Haifa 31905, Israel 

The presence of seepage-related features and chemosymbiotic faunal assemblages have been documented in the 
framework of the EU Eurofleets SEMSEEP 2016 cruise onboard RV Aegaeo in 2016 in the Palmahim Disturbance (offshore 
Israel) (Makovsky et al., 2017; Basso et al., 2020; Beccari et al., 2020).

The analysis of box-core and core samples showed the presence of chemosymbiotic macrofauna including  bivalves (e.g. 
Isorropodon	perplexum,	Waisiuconcha	corsellii), gastropods (e.g. Taranis moerchii) and crustacean decapod claws. These 
organisms are often associated to microfauna assemblages consisting of low-oxygen tolerant benthic foraminifera such as 
Globobulimina pseudospinescens and Chilostomella oolina (Basso et al., 2020).

In the present work, three cores from representative environments of the Palmahim Disturbance have been selected 
(AG16-20-BC1b in the “Coral” area, AG16-23-BC2 in the “Pockmark” area, AG16-25-BC1a sampled as a “Reference” site). 

These cores have been preliminary analyzed for benthic molluscs (bivalves and gastropods) holoplanktonic molluscs 
(pteropods and heteropods) and benthic and planktonic foraminifera. In the same samples analized for the fauna, small 
fragments of authigenic carbonate, small black concretions and remains of bioturbation were observed. Their co-occurrence 
may represent the influence of past gas seepage through the sediments.

An on-going investigation focuses on the Limacina Dissolution Index (LDX) based on pteropod shells. As suggested by 
Almogi-Labin et al. (1986) and Gerhardt et al. (2000), the degree of preservation of the pteropod Heliconoides (Limacina) 
inflatus can be used to assess the degree of aragonite dissolution in the sediment and the potential presence of CO2-
excess due to bacterial activity. The latter may be related to chemosynthetic processes, thus possibly giving an indirect 
evidence of past seepage through the sediments.

Interestingly, the established categories of the LDX cannot be completely used because not all the individuals of H.inflatus 
observed in the samples have the typical transparent or withish color described by Gerhardt et al. (2000), but they display 
yellowish shells. Understanding the origin of this change in color of pteropods shells, previously observed also in others 
Mediterranean regions, may provide additional insights about potential seepage activity in the region.

This research was funded by the Swiss National Science Foundation (SNSF) project Ref. 200021_175587, samples were 
collected during the EUROFLEETS2 SEMSEEP cruise that was funded by the European Union FP7 Programme under 
grant agreement n° 312762.

REFERENCES  
Basso, D., Beccari, V., Almogi-Labin, A., Hyams-Kaphzan, O., Weissman, A., Makovsky, Y., Rueggeberg, A., Spezzaferri, S. 

(2020). Macro-and micro-fauna from cold seeps in the Palmahim Disturbance (Israeli off-shore), with description of 
Waisiuconcha corsellii n. sp. (Bivalvia, Vesicomyidae). Deep Sea Research Part II: Topical Studies in Oceanography: 
104723.

Beccari, V., Basso, D., Spezzaferri, S., Rüggeberg, A., Neuman, A., & Makovsky, Y. (2020). Preliminary video- spatial 
analysis of cold seep bivalve beds at the base of the continental slope of Israel (Palmahim Disturbance). Deep Sea 
Research Part II: Topical Studies in Oceanography, 171: 104664.

Gerhardt, S., Groth, H., Rühlemann, C., & Henrich, R. (2000). Aragonite preservation in late Quaternary sediment cores on 
the Brazilian Continental Slope: implications for intermediate water circulation. International Journal of Earth Sciences, 
88(4): 607-618.

Makovsky, Y., Rüggeberg, A., Bialik, O., Foubert, A., Almogi-Labin, A., Alter, Y., Bampas, V., Basso, D., Feenstra, E., 
Fentimen, R., Friedheim, O., Hall, E., Hazan, O., Herut, B., Kallergis, E., Karageorgis, A., Kolountzakis, A., Manousakis, 
L., Nikolaidis, M., Pantazoglou, F., Rahav, E., Renieris, P., Schleinkofer, N., Sisma Ventura, G., Stasnios, V., 
Weissman,A. and the EuroFLEETS2 SEMSEEP Participants (2017): South East Mediterranean SEEP carbonate, R/V 
Aegaeo Cruise EuroFLEETS2 SEMSEEP: 1-38.
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9.2 
The Timing of the Most Extensive Glaciation in the Northern Swiss 
Alpine Foreland 
Catharina Dieleman1, Marcus Christl2, Christof Vockenhuber2 & Naki Akçar1

1	Institut	für	Geologie,	University	of	Bern,	Baltzerstrasse	1+3,	CH-3012	Bern	(catharina.dieleman@geo.unibe.ch)
2	Laboratory	of	Ion	Beam	Physics,	ETH	Zurich,	Otto-Stern-Weg	5,	CH-8093	Zürich	

During the Middle Pleistocene, Alpine glaciers are considered to reach their most extensive position in the northern Swiss 
Foreland (Schlüchter, 2004; Keller and Krayss, 2010). The extent of the Most Extensive Glaciation (MEG) is reconstructed 
based on the distribution of erratic boulders and few preserved glacial deposits, because the Last Glacial Maximum eroded 
evidences of previous glaciations (Schlüchter, 2004; Graf, 2009). For example, relict tills and associated glaciofluvial 
deposits that are attributed to the MEG are found in the Basel region (Penck and Brückner, 1909; Schlüchter, 1988, 2004; 
Dick et al. 1996). These sediments have been for a long time correlated with the Riss glaciation and morphostratigraphically 
classified into the Higher Terrace deposits (Penck and Brückner, 1909; Dick et al., 1996; Preusser et al., 2011).

Although the timing of the MEG glaciation were gaged between the Brunhes/Matuyama transition (780 ka; Spell and 
McDougall, 1992) and the Marine Isotope Stage 6 (191 ka; Lisiecki and Raymo, 2005) by previous studies, it still remains 
to be revealed. Schlüchter (2004) proposed that the MEG is younger than the Deckenschotter glaciations and occurred just 
after the Brunhes/Matuyama transition. Recently, the loess layer overlying the glacial and glaciofluvial deposits in Möhlin 
(Canton of Aargau) were dated with the optically simulated luminescence technique (Gaar et al., 2017). Based on these 
results, the MEG is attributed to occur prior to the Marine Isotope Stage 6. With the aim of shedding light on the timing of 
the MEG, we focus, in this study, on the glacial deposits in Möhlin. We apply the isochron-burial dating with cosmogenic 
10Be and 26Al to the till layer in the Bünten gravel pit near Möhlin. For the isochron-burial dating, we collected one sample 
composed of quartz pebbles and more than nine clast samples of different lithology, shape and size. After extracting and 
purifying the quartz from these samples, we measured total Al concentrations. Samples having low total Al-concentrations 
were further processed for the accelerator mass spectrometry analysis of cosmogenic 10Be and 26Al. Analysis of six 
samples are succesfully completed. The first absolute timing of the MEG will be presented. 

REFERENCES  
Dick, K. A., Graf, H.-R., Müller, B. U., Hartmann, P., & Schlüchter, C. 1996: Das nordalpine Wasserschloss und seine 

eiszeitgeologische Umgebung. Eclogae Geologicae Helvetiae, 89(1).
Gaar, D., and Preusser, F. 2017: Age of the Most Extensive Glaciation of Northern Switzerland: Evidence from the scientific 

drilling at Möhliner Feld. E&G - Quaternary Science Journal, 66(November), 1–5. https://doi.org/10.3285/eg.66.1.er1
Graf, H. R. (2009). Stratigraphie von Mittel- und Spätpleistozän in der Nordschweiz. Beiträge zur Geologischen Karte der 

Schweiz, 168.
Keller, O., and Krayss, E. (2010): Mittel- und spätpleistozäne Stratigraphie und Morphogenese in Schlüsselregionen der 

Nordschweiz. E&G - Quaternary Science Journal, 59(1). https://doi.org/10.3285/eg.59.1-2.08
Lisiecki, L. E., & Raymo, M. E. (2005). A Pliocene-Pleistocene stack of 57 globally distributed benthic δ 18O records. 

Paleoceanography, 20(1), 1–17. https://doi.org/10.1029/2004PA001071
Penck, A., and Brückner, E. 1909: Die Alpen im Eiszeitalter. H. Tauchnitz: Leipzig, Germany.
Preusser, F., Graf, H. R., Keller, O., Krayss, E., and Schlüchter, C. 2011: Quaternary glaciation history of northern 

Switzerland. Quaternary Science Journal, 60(2–3), 282–305. https://doi.org/10.3285/eg.60.2-3.06
Schlüchter, C. 1988: The deglaciation of the Swiss-Alps : a paleoclimatic event with chronological problems. Bulletin de 

l’Association française pour l’étude du quaternaire, 25, 141–145. https://doi.org/10.3406/quate.1988.1875
Schlüchter, C. 2004: The Swiss glacial record - A schematic summary. Quaternary Glaciations - Extent and Chronology, 

2(PART 1), 413–418. https://doi.org/10.1016/S1571-0866(04)80092-7
Spell, T. L., & Mcdougall, I. (1992). Revisions to the Age of the Brunhes-Matuyama Boundary and the Pleitocene 

Geomagnetic Polarity Timescale, 19(12), 1181–1184.
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9.3 
New insights into timing and extent of the LGM Ticino-Toce glacier, 
Swiss-Italian Alps
Sarah Kamleitner1, Susan Ivy-Ochs1, Giovanni Monegato2, Franco Gianotti3, Silvana Martin4 & Marcus Christl1

1	Laboratory	of	Ion	Beam	Physics,	ETH	Zürich,	Otto-Stern-Weg	5,	CH-8093	Zurich	(kamsarah@phys.ethz.ch)
2 Institute of Geosciences and Earth Resources, CNR, Via G. Gradenigo 6, I-35131 Padua 
3 Department of Earth Sciences, Università degli Studi di Torino, Via Valperga Caluso 35, I-10125 Torino 
4 Department of Geoscience, Università degli Studi di Padova, Via G. Gradenigo 6, I-35131 Padua 

Multiple advances of the Ticino-Toce glacier during the Pleistocene have led to the formation of the Verbano moraine 
amphitheatre spanning from the southern tip of today’s Lago Maggiore over to the city of Varese. For more than a century, 
its parallel moraine ridges have fostered discussion on the extent of the last episode of foreland glaciation. As a 
consequence, various Last Glacial Maximum ice margins have been suggested based on geomorphological observations. 
In light of missing chronological constraints, the size of ‘true’ LGM as well as LGM glacier timing remain unresolved. 
To overcome this knowledge, gap our study addresses spatial and temporal dimensions of the LGM Ticino-Toce glacier 
system. 
We present the first erratic boulder exposure ages from the Verbano lobe. New chronological data combined with 
geomorphological mapping on the basis of digital elevation models points towards an LGM ice extent greater than lately 
thought. First results from glacier modelling and petrographic analysis of erratic boulders provide additional insight into 
glacier geometry and flow pattern.   
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9.4 
Late-glacial and Holocene sedimentary phosphorus dynamics in 
response to climatic variability, productivity, anoxia and early 
anthropogenic impact recorded in a varved lake in central Switzerland

Luyao Tu1& Martin Grosjean1 

1 Oeschger Centre for Climate Change Research and Institute of Geography, University of Bern, Hochschulstrasse 6,  
  CH-3012 Bern 

Cultural eutrophication caused by excessive phosphorus (P) inputs in freshwater lakes is a global problem (Smith and 
Schindler, 2009). In seasonally stratified temperate lakes, eutrophication-induced hypolimnetic anoxia tends to stimulate 
redox-mediated P release from sediments and largely diminish the sediment-binding capacity for P (Tu et al., 2019). 
However, little is known about the influence of lake eutrophication and anoxia on net burial rates of different sedimentary P 
fractions in the past under pre-anthropogenic or weaker human impact, different climate conditions and vegetation cover in 
the catchment. In this study, we present a long-term perspective on late-glacial and Holocene P-fraction net burial rates in 
sediments from Soppensee (central Switzerland; Lotter 1999). Soppensee is a very interesting case because a high-quality 
diatom-inferred reconstruction of TP (Lotter, 2001) is available which, in combination with net burial rates of sedimentary P 
allows estimates of P recycling from sediments (internal P loads) in the past under different trophic, mixing and oxygenation 
states of the lake. A high-resolution hyperspectral imaging record allows the reconstruction of lake paleo-productivity (green 
pigments proxy) and seasonally anoxia or meromictic events (bacteriopheophytin proxy) in the last 15,000 years. 

The first results show that Soppensee probably remained in the meso- to eutrophic status over the last 14,000 years, with 
rising primary productivity since the early Holocene. Persistent meromixis was developed at the onset of the Bölling/Alleröd 
(B/A) warm period and from the early Holocene until ca. 2 ka BP. During the Younger Dryas (YD) cold period, meromixis 
vanished and the lake water was well-mixed. In contrast to climate-induced changes of the lake mixing regime, however, 
the cease of Holocene meromixis events after 2 ka BP is related to massive anthropogenic deforestation in the catchment, 
which increased wind exposure of the water column. We observed relatively high sediment burial rates of total P (TP) and 
labile P fraction (primarily Fe-P and organic P) during the last ca. 6,000 years. Enhanced TP and labile P-fraction burials in 
sediments also occurred with increased lake productivity caused by climate warming during the early Holocene and B/A, 
despite of persisting anoxia in bottom waters.  Interestingly, considerably low TP and Fe-P burial rates were found in 
sediments with calcareous biogenic varves during the early to mid-Holocene. This phenomenon might reflect an increase in 
internal P loading from Fe-P fraction, which is further supported by the predomination of Ca-P fraction. 

In conclusion, we present an unusual case of synergistic interaction between eutrophication, anoxia and high sedimentary 
P burials in a small deep Swiss lake. 

REFERENCES  
Lotter, A.F., 2001. The palaeolimnology of Soppensee (Central Switzerlabnd), as evidenced by diatom, pollen, and fossil-

pigment analyses. Journal of Paleolimnology 25, 65-79. 
Smith, V.H., Schindler, D.W., 2009. Eutrophication science: where do we go from here? Trends Ecol. Evol. 24, 201-207.
Tu, L., Jarosch, K.A., Schneider, T., Grosjean, M., 2019. Phosphorus fractions in sediments and their relevance for historical 

lake eutrophication in the Ponte Tresa basin (Lake Lugano, Switzerland) since 1959. Sci. Total. Environ. 685, 806-817.
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9.5 
Using brGDGT lipids to determine Holocene climate variations in Swiss 
alpine Lake Cadagno.
Sarah Rowan1, Jasmine Berg2, Hendrik Vogel3 & Cindy De Jonge1

1	Geological	Institute,	ETH	Zurich,	Sonneggstrasse	5,	CH-8092	Zurich	(cindy.dejonge@erdw.ethz.ch)
2	Environmental	Microbiology,	ETH	Zurich,	Universitätstrasse	16,	CH-8092	Zurich
3 Institute of Geological Sciences & Oeschger Centre for Climate Change Research, University of Bern,  
		Baltzerstrasse	1+3,	CH-3012	Bern	

Lake Cadagno (Ct. Ticino) was cored in 2018 in the framework of an interdisciplinary research project, collecting sediments 
deposited during the last 13.5 ka. Here, we present continuous XRF, bulk organic matter proxies (C/N, δ13C) and selected 
biomarker lipids (brGDGTs) analysed at discrete depths (n=90) to reconstruct changes in hydrology, sediment source and 
climate through time. To allow for a reliable climate reconstruction, the sedimentary brGDGT biomarker lipid distributions 
are compared with the signal produced throughout the water column (n=5) and in surrounding soils (n=16). After 
constraining the source of the brGDGT compounds as lake-derived, changes in their distribution through time (summarized 
as the MBT’5ME and the CBT’ ratios) are used to reconstruct changes in lake temperature and pH. The Russell et al. (2018) 
calibration (RSME = 2.4 °C) is used to reconstruct a low-resolution (n=20) increase in lake temperature from 1 to 6 °C 
between 13 ka and 6 ka. Between 6 ka and 0.5 ka a higher resolution reconstruction is possible (n=70). Here, 
reconstructed lake temperature fluctuates between 4 and 7 °C, with short-lived warmer (8-9 °C) episodes at 3400, 1900 
and 1225 BP. 

Although the provenance of brGDGTs was constrained to be lake-derived, short-term changes in their distribution indicate 
that environmental variables other than temperature influence their downcore variation. By comparing core lipid and intact 
polar lipid signals, degradation and production of brGDGT lipids (specifically, brGDGT IIIa’) within the sediments was shown 
to occur both in the upper 40 cm and also at deeper depths. 

Figure 1. BrGDGT-based lake temperature reconstruction. The range of the RSME of the calibration is plotted as the light yellow 
background. 

REFERENCES
Russell, J. M., & Sinninghe Damsté J. S. 2018: Distributions of 5- and 6-methyl branched glycerol dialkyl glycerol tetraethers 

(brGDGTs) in East African lake sediment: Effects of temperature, pH, and new lacustrine paleotemperature calibrations. 
Organic Geochemistry 117, 56–69.
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9.6 
The Bümpliz trough: Insights into the sedimentary fill of the Aare Valley 
overdeepening
Michael A. Schwenk*, Dimitri Bandou*, Patrick Schläfli*,**, Guilhem A. Douillet*, Natacha Gribenski*, Fritz Schlunegger*

1	Institut	für	Geologie,	Universität	Bern,	Baltzerstrasse	1+3,	3012	Bern
( michael.schwenk@geo.unibe.ch)
2	Institut	für	Pflanzenwissenschaften,	Universität	Bern,	Altenbergrain	21,	3013	Bern

We present the results of a scientific drilling that was conducted in the Bümpliz trough (i.e. the Rehhag drilling), a lateral 
branch of the main Aare Valley overdeepening. The drilling disclosed thick and most probably solely glacial to periglacial 
deposits. These sediments can be divided in two sedimentary sequences A (lower) and B (upper), both starting with a till 
that is overlain by dominantly sandy subaqueous, most probably lacustrine deposits. The Rehhag sedimentary succession 
does not comprise thick, lacustrine and pollen bearing silt layers which is a contrast to the nearby Meikirch and Thalgut 
sites, where scientific drillings in the Aare Valley overdeepening were conducted as early as in the 1980s. This was 
unexpected. Furthermore, feldspar luminescence dating of the topmost unit of sequence B at the Rehhag yielded signals 
close to saturation, thus resulting in an age range between 250–300 ka, which is at the method’s upper limit. Additionally, 
16 total organic carbon (TOC) readings from silt layers in the Rehhag sediments revealed a low mean TOC of 
0.27±0.08 wt.%. We interpret the lack of pollen and the low TOC values as indicators of a periglacial environment with 
limited supply of organic material into the lake. We are positive that the Rehhag sequence B is related to the glaciation, 
which occurred in the region during the marine isotope stage 8 (300–243 ka). In the same sense, generally low, yet slightly 
higher TOC readings (max. 0.41 wt.%) in the lower sequence A are considered to point to a periglacial environment where 
the local vegetation cover was low. Hence, we relate the deposition of the stratigraphically lower and older sequence A to a 
glaciation prior to MIS 8 (e.g. MIS 10, 374–337 ka). Accordingly, we tentatively assign a minimum age of ~340 ka for the 
erosional carving of the Bümpliz trough and possibly the Aare Valley overdeepening.
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9.7 
Evolution of the Ahuriri Glacier during the Last Glacial Maximum, 
Southern Alps, New Zealand 
Levan Tielidze1,2, Shaun Eaves1,2, Kevin Norton2 & Andrew Mackintosh3

1	Antarctic	Research	Centre,	Victoria	University	of	Wellington,	P.O.	Box	600,	6140,	Wellington,	New	Zealand	 
  (tielidzelevan@gmail.com)
2	School	of	Geography,	Environment	and	Earth	Sciences,	Victoria	University	of	Wellington,	P.O.	Box	600,	6140,	 
		Wellington,	New	Zealand
3 School of Earth, Atmosphere and Environment, Monash University, Melbourne, Victoria, Australia

Mountain glaciers are sensitive to variations in temperature and precipitation – thus records of their past changes yield 
important data concerning the timing and magnitude of past climate change. After the peak of the last glaciation (about 
20,000 years ago), mountain glaciers began to retreat significantly with slight advancement phases from time to time. On 
the scale of several millennia, we have only very indirect observations of glacier retreat and advance based on the 
positions of glacial moraines. Well preserved moraines provide a good opportunity to develop an improved understanding of 
ice ages and glacial-interglacial transitions. Dating of the moraines using cosmogenic exposure techniques such as 10Be is 
providing exciting and important information on the duration, timing, and scale of the Late Quaternary glaciation (Last 
Glacial Maximum in particular), as well as providing additional information about the past climate.

Some valleys in South Island, New Zealand already have a number of well-dated glacier records. However, understanding 
of the precise timing of old glacial events in many valleys still remains poor.

We used field observation and geomorphological mapping to investigate the extent and drivers of glaciation in the Ahuriri 
River valley, Southern Alps, New Zealand. Cosmogenic 10Be surface exposure dating technique was also used to constrain 
the timing and extent of late Quaternary glaciation in this valley. Numerical glacier modelling will be used later in order to 
investigate palaeo climatic implications for the study area.
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9.8 
High-resolution Holocene multi-proxy reconstruction of aquatic 
productivity and lake mixing regime, Lake Żabińskie, Poland  
Paul D. Zander1, Maurycy Żarczyński2, Hendrik Vogel3, Wojciech Tylmann2, Agnieszka Wacnik4, Andrea Sanchini1, Martin 
Grosjean1

1 Institute of Geography & Oeschger Centre for Climate Change Research, University of Bern, Bern, Switzerland
2 Faculty of Oceanography and Geography, University of Gdansk, Poland
3 Institute of Geological Sciences & Oeschger Centre for Climate Change Research, University of Bern, Bern, Switzerland
4	W.	Szafer	Institute	of	Botany,	Polish	Academy	of	Sciences,	Cracow,	Poland	

Human activities have led to increased eutrophication and anoxia in lakes worldwide. Long-term records of primary 
production and anoxia are valuable to understand the natural variability of lake ecosystems, and to improve our 
understanding of drivers of productivity and anoxia. In this study, we use the varved sediment record of Lake Żabińskie, 
Poland to answer the following research questions: 1) How have primary production and water oxygenation varied during 
the past 10,800 years 2) What role did natural and anthropogenic forces have in driving changes in primary production or 
lake mixing regime? We applied recently developed hyperspectral imaging techniques to quantify sedimentary 
chloropigments and bacteriopheopigments (Bphe) at sub-annual resolution. These data, combined with micro X-ray 
fluorescence (μ-XRF) measures of elements and high-performance liquid chromatography (HPLC) measures of pigments, 
were used to reconstruct paleolimnological conditions. We use Bphe as an indicator of anoxia in the hypolimnion, and find 
that anoxic conditions were persistent for the majority of the Holocene. Prior to 2.8 ka cal BP forest cover (reconstructed 
from pollen counts) was little affected by humans, and this closed forest cover limited wind driven mixing, leading to anoxia. 
After 2.8 ka BP, human impacts to forest cover lead to intermittent periods of water column oxygenation. However, the 
period from 610-1470 CE stands out as a period of prolonged anoxic conditions due to reforestation processes. After 1610 
CE, large-scale deforestation caused major increases in erosion rates, algal production, and water column oxygenation. 
Pigment assemblages indicate that the algal community in the lake during the past 150 years was distinctly different than 
natural conditions during the Holocene. We observe that decadal scale variations in plant cover (naturally caused or 
anthropogenic) affected oxygenation of the lake, as indicated by Bphe. Our results demonstrate a clear link between plant 
cover and lake mixing regime. This study demonstrates the potential of hyperspectral measures of pigments to produce 
extremely high resolution records of productivity and redox conditions from varved lake sediments.   

Figure 1. Lake phases with a summary of lake mixing regime, productivity, and land cover.
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Figure 2. Close-up of varved sediments from ~5500 cal BP showing seasonal pattern of calibrated hyperspectral imaging indices of 
chloropigments (Chl) and bacteriopheopigments (Bphe). 
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P 9.1 
New insights into the paleoecology of mountain forests during the 
Holocene: A case study in Eastern Switzerland (Lai da Vons, GR).
Laura Dziomber1,2, Christoph Schwörer1,2

1 Institute of Plant Sciences, University of Bern, Bern, Switzerland 
2 Oeschger Centre for Climate Change Research, University of Bern, Bern, Switzerland 

The human-driven global change currently occurring during the Anthropocene impacts mountain vegetation in many 
aspects, such as climate warming, habitat destruction, pollution, and excessive exploitation of resources. Large temperature 
changes force organisms to produce adaptive responses, such as migration or adaptation, or face decline. With a rapid 
increase of global temperatures by 1.5°C since the pre-industrial period and a projected warming of 1.5-4°C by the end of 
this century, the consequence of the current and future climate change is a serious threat to biodiversity and ecosystems 
stability. 

There is in general an insufficient use of greater time scales in conservation biology despite growing databases concerning 
biotic reactions to climate changes during the Anthropocene. The last climate change of a similar magnitude and rate as 
projected for this century is the transition between the last Ice Age and the Holocene interglacial (ca. 11’700 years ago). 
Studying this time period will provide new insights into vegetation changes resulting from climatic drivers based on 
paleoecological data, since it represents a potential analogue to the present-day and future climate change. Understanding 
the response of organisms to rapid temperature increase is a fundamental prerequisite to produce accurate and reliable 
predictions. 

We are currently investigating a new palaeoecological archive from a high-altitude mountain lake, Lai da Vons (1991m 
a.s.l), situated in Eastern Switzerland. Macrofossils, pollen and charcoal are commonly used in order to reconstruct local to 
regional vegetation and fire dynamics with high chronological precision and resolution. We are presenting preliminary 
results for macrofossils, charcoal deposition and lake sediment composition. In a next step, we will combine traditional 
palaeoecological approaches with novel molecular methods, in order to track adaptive and neutral genetic diversity through 
the Holocene by analyzing ancient DNA (aDNA). The overarching goal of this large scale, multiproxy study is to better 
understand past vegetation dynamics and the impact of future climate change on plant communities. 
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P 9.2 
The degradation controls of carbohydrates in Quaternary sediments of 
Lake Cadagno
Niroshan Gajendra1, Jasmine S. Berg1, Carsten J. Schubert2, Rong Zhu1 & Mark A. Lever1

 
1 Institute of Biogeochemistry and Pollutant Dynamics,Swiss Federal Institute of Technology, Zurich (ETHZurich), 
Universitätstrasse	16,	CH-8092	Zurich
2	Department	of	Surface	Waters	–	Research	and	Management,	Swiss	Federal	Institute	of	Aquatic	Scienceand	Technology	
(EAWAG),	Seestrasse	79,	CH-6047	Kastanienbaum	

Carbohydrates represent one of the largest fractions of sedimentary organic matter on Earth. However, their compositions, 
pool sizes and degradation controls are poorly constrained in lake sediments. To shed light into the factors that determine 
the microbial degradation of carbohydrates in lake sediments through time, we investigated the distribution and composition 
of carbohydrates across the 12,000-year sediment sequence from the stratified, high-altitude alpine lake, Lake Cadagno 
(Ticino, Switzerland). This sedimentary sequence includes distinct intervals that are dominated by lacustrine and terrestrial 
organic matter, and thus differ fundamentally in carbohydrate sources. Free and polymer-derived neutral sugars and amino 
sugars were analyzed by gas chromatography with a flame ionization detector (GC-FID) (Zhu et al., 2020) using a new 
extraction method and GC-FID protocol that increases carbohydrate extraction yields and further improves analytical 
resolution. Based on this optimized assay, we generated a high-resolution carbohydrate depth profile of the produces new 
insights into the role of time and carbohydrate sources in determining the long-term preservation of carbohydrates in lake 
sediments.

REFERENCES  
Zhu, R., Tolu, J., Deng, L., Fiskal, A., Winkel, L. H., & Lever, M. A. (2020). Improving the extraction efficiency of sedimentary 

carbohydrates by sequential hydrolysis. Organic Geochemistry, 141, 103963.
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P 9.3 
The subsurface geometry of the overdeepened Lower Aare Valley 
revealed by seismic surface waves
Lukas Gegg1, Lorenz Keller2, Marius W. Buechi1, Thomas Spillmann3, Gaudenz Deplazes3, Herfried Madritsch3, Flavio S. 
Anselmetti1

1 Institute of Geological Sciences and Oeschger Centre for Climate Change Research, University of Bern,  
		Baltzerstrasse	1+3,	CH-3012	Bern	(lukas.gegg@geo.unibe.ch)
2	roXplore	gmbh,	Oberfeldstrasse	6,	CH-8514	Amlikon-Bissegg
3	National	Cooperative	for	the	Disposal	of	Radioactive	Waste	(Nagra),	Hardstrasse	73,	CH-5430	Wettingen

The confluence area of the rivers Aare, Reuss, and Limmat (“Wasserschloss”) is a key region of Alpine Quaternary geology. 
Below the confluence, the Lower Aare Valley hosts a narrow, S-N trending overdeepened bedrock trough (Gebenstorf-Stilli 
Trough) with a depth of >100 m below surface. On its ~10 km-long course, it cuts through the Jura fold-and-thrust belt, a 
wedge of the Molasse basin, as well as the southeastern margin of the Tabular Jura. These units consist of contrasting 
lithologies and are characterized by different degrees of tectonic overprint, and thus by presumably very different 
erodibilities. The geometry of the Gebenstorf-Stilli Trough is therefore an essential study case for the understanding of 
lithological and structural controls and processes of subglacial overdeepening.

We investigate the Gebenstorf-Stilli Trough with three scientific boreholes located along the trough axis as well as a with a 
set of eight seismic cross-sections acquired by analysing surface waves. The chosen methodology combines active and 
passive as well as point and array measurements, and is well capable of imaging the base of the overdeepening. We 
combine our data with surface and borehole information as well as models of the subsurface geology in order to better 
constrain the geometry and morphology of the Gebenstorf-Stilli Trough. We thereby aim to discern how different bedrock 
lithologies and structures influence subglacial overdeepening erosion.
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P 9.4 
Searching for the alkenone paleothermometer in Swiss lakes

Céline Martin1, Nora Richter2, Carsten Schubert3, Nathalie Dubois1,4

1	Eawag,	Überlandstrasse	133,	CH-8600	Dübendorf	(celine.martin@eawag.ch)
2 NIOZ Royal Netherlands Institute for Sea Research, AB Den Burg, The Netherlands
3 Eawag, Seestrasse 79, CH-6047 Kastanienbaum
4	ETH	Zürich,	Sonneggstrasse	5,	CH-8006	Zürich

Understanding and predicting short-term and long-term changes in temperature is crucial for informing climate adaptation 
and management strategies in the coming decades to centuries. Quantitative temperature records from the past are 
needed to improve our understanding of climate mechanisms and test model predictions of future climate changes. 
Unfortunately, the few existing tools to reconstruct past temperatures on the continents have limits: they are often biased 
towards the warm season (e.g., tree rings- or insects-based reconstructions), are subject to confounding environmental 
factors (e.g., glaciers, speleothems) or are limited to the historical period (e.g., written testimonials). In this project we will 
survey Swiss Lakes for a promising sedimentary paleothermometer, the alkenone biomarker. Alkenones are temperature-
sensitive lipids produced by different groups of haptophyte algae, which have been used for decades to reconstruct 
quantitative changes in sea-surface temperatures. Increased reporting of alkenones in both saline and freshwater lakes 
worldwide suggests that there is great potential for alkenone-based paleotemperature reconstructions in lacustrine settings. 
In particular, recent work has identified a group of lacustrine alkenone producers that bloom during the spring season and 
produce alkenones that are well correlated with changes in winter-spring temperatures. Winter-spring temperatures are 
crucial for understanding lacustrine ecosystems as they control how long lakes remain frozen and how rapidly they warm 
up during the spring season. Our goal is to find one (or several) lake(s) where this group of alkenone-producing haptophyte 
algae is present and develop the first winter-spring lake temperature reconstruction in Switzerland that extends beyond 
existing historical records.
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P 9.5 
Chronology of Vegetation and Fire Changes in the Lake Victoria area, 
Eastern Africa
Yunuén Temoltzin-Loranca1,2, Erika Gobet2, Sönke Szidat3, Giulia Wienhues1, Martin Grosjean1 & Willy Tinner2

1 Oeschger Centre for Climate Change Research and Institute of Geography, University of Bern, Bern, Switzerland   
  (yunuen.temoltzin@giub.unibe.ch)
2 Oeschger Centre for Climate Change Research and Institute of Plant Sciences, University of Bern, Bern, Switzerland
3 Oeschger Centre for Climate Change Research and Department of Chemistry and Biochemistry,University of Bern, Bern,  
  Switzerland

Lake Victoria is the largest tropical lake on the planet by surface. Located in East Africa at an altitude of 1135 m asl (meters 
above the sea level), it lies across the limits between two major climatic zones with a strong moisture gradient and 
associated biomes, the rain forest and the savannah. This lake has demonstrated to be highly sensitive to changes in 
climate, for instance, it has been hypothesized that it dried up completely twice over the last 20,000 years

In this work, we will focus on the past ca. 14,000 years. A core of 720 cm was drilled in October 2018 for which a 14C 
chronology is established, and land cover and regional fire intensity during this time span is assessed.

Small samples of macroscopic charcoal were dated with 14C AMS (Accelerator Mass Spectrometry), by making use of the 
gas ion source on the MICADAS system of LARA at the University of Bern.

Vegetation and land use dynamics is reconstructed with pollen, and regional fire intensity is assessed performing 
macroscopic charcoal analyses as a first approach. On the basis of recent continental-scale calibration efforts and given 
the size of the lake, it is assumed that these fires must have regional sources (ca. 100 km radius).

This work, is part of a SINERGIA project funded by the Swiss National Foundation which seeks to unravel the long-term 
causes and consequences of Lake Victoria’s ecosystem dynamics with a special focus on the evolution of its biota from the 
late Pleistocene to the present.
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P 9.6 
Multiproxy paleolimnological reconstruction of Lake Victoria’s 
environmental history, East Africa 
Giulia Wienhues1, Yunuén Temoltzin-Loranca2, Hendrik Vogel3 & Martin Grosjean1

1 Oeschger Centre for Climate Change Research and Institute of Geography, University of Bern, Switzerland
2 Oeschger Centre for Climate Change Research and Institute of Plant Sciences, University of Bern, Switzerland
3 Oeschger Centre for Climate Change Research and Institute of Geology, University of Bern, Switzerland

Lake Victoria (LV) is the largest lake in Africa and the Tropics and is situated within an elevated plateau in the western part 
of the African Great Rift Valley. In contrast to other African Great Lakes, LV’s shallowness (max. 68 m; mean. 40 m), limited 
river inflow, and large surface area relative to its volume make it sensitive to climate changes and fluctuations of the water 
level. As a result LV has undergone periods of low stands, or even desiccation with profound effects on the aquatic 
ecosystem. For instance, a unique biodiversity of endemic cichlids species following LV’s re-emergence ~15,000 years ago 
after its complete desiccation during the last glacial. 

In an interdisciplinary project we aim to reconstruct these linkages between major ecosystem transitions and disturbances 
and evolution of biota in LV by combining approaches from paleogenomics, paleoecology and paleolimnology. For this 
purpose, four sediment cores along a transect (near-shore to offshore), covering ca. the past 14,000 years, are analysed. 

We present first paleolimnological results from long-term changes of aquatic and sedimentological parameters. We use 
high-resolution hyperspectral imaging (HSI), sedimentary pigments and biogenic silica to infer aquatic productivity. 
Additionally, XRF scanning data, 13C and 15N and extracted phosphorus fractions provide information on changes in 
sediment composition and cycling of nutrients.

Preliminary analyses reveal that past environmental signals are best preserved at  the deepest site, but are present as well 
in the two shallower sites of the transect. The aquatic productivity (BSi and chloropigments) increased rapidly after refilling 
of the lake basin in the Late-Glacial. Simultaneously, elevated and variable Ti, Zr and K signals indicate increased 
lithogenic influx due to a wetter climate and infilling of the lake  prior to a stabilization of the signal in the early and mid-
Holocene.
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P 9.7 
New cosmogenic nuclide burial-dating model indicates onset of major 
glaciations in the Alps during Middle Pleistocene Transition
Mads Faurschou Knudsen*, Jesper Nørgaard*, Reto Grischott**, Florian Kober***, David Lundbek Egholm*, Thomas Mejer 
Hansen*, John D.Jansen****

1 Department of Geoscience, Aarhus University, Denmark
2 Ion Beam Physics Lab, Dept. of Physics, ETH, Switzerland
3 NAGRA, Switzerland
4 GFÚ Institute of Geophysics, Czech Academy of Sciences, Prague, Czechia

The landscape in the northern Alpine Foreland is the combined result of tectonic and climatic processes and particularly of 
numerous glaciations. Aggradation of glaciofluvial sediments and the subsequent fluvial incision led to the development of 
terraces comprised of thick gravel units. The oldest terraces/gravel units preserved in the Foreland – the so-called 
Deckenschotter – are morphostratigraphically divided into the Höhere (HDS) and Tiefere Deckenschotter (TDS) units which 
are separated mostly by a significant altitude difference of ~100-150 m. Both gravel terraces/gravel units represent spatially 
extensive paleosurfaces and can form plateaus up to 200-300 m above the modern valley bottom. Absolute ages of former 
fluvial systems are crucial to establish landscape evolution scenarios and to reconstruct past river drainage patterns and 
related (local/regional) base-levels.

Deriving absolute ages for glaciofluvial gravels which are much older than the age range of radiocarbon methods has been 
a challenge. Alternatively, the use of the cosmogenic burial dating method can be employed. This method makes use of the 
differential decay of an in-situ produced nuclide pair in a mineral target (here: 26Al and 10Be in quartz) and the facts that 
pebbles in the initial fluvial sediment have different nuclide signatures due to varying origin and erosion histories (Balco and 
Rovey, 2008; Erlanger et al., 2012). The method is based on the fundamental assumption, that the initial production ratio of 
10Be:26Al at the source is known (commonly used 6.8:1 at/g/yr at the surface) and that erosion is steady. However, applying 
the method to glaciogenic samples derived from the Swiss Alps with deep and unsteady erosional patterns during the ice 
ages might challenge this.

To support the current efforts of absolute age dating of Swiss Deckenschotter deposits (Akcar et al. 2017, Claude et al. 
2019, Grischott et al. 2020), we devised a new burial-dating model tailored to glaciogenic sediments: P-PINI (Particle 
Pathway Inversion of Nuclide Inventories). The method applies a source-to-sink framework to a cosmogenic 10Be-26Al 
inversion model accounting for variable cosmic-ray exposure and non-steady erosion. Taking published 10Be-26Al data from 
five HDS sites (Feusi and Tromsberg (Grischott et al. 2020), Siglistorf (Akcar et al., 2017), Irchel Steig, and Irchel Hütz 
(Claude et al., 2019)) and one TDS site  at Iberig (Grischott et al. 2020), we obtain age distributions (±1σ) that are 
especially well constrained for Feusi (0.93 ±0.13 Ma), Iberig (0.93 ±0.17 Ma), and Tromsberg (0.88 ±0.14 Ma), less well-
constrained for Irchel Steig (0.69 ±0.25 Ma) and Siglistorf (0.94 ±0.27 Ma), and very poorly constrained for Irchel Hütz (1.39 
±0.56 Ma)(Knudsen et al. 2020). Consistent with the morphostratigraphy, which dictates that the TDS postdates the HDS, 
we implemented a Bayesian modelling framework, yielding an age of 0.69 ±0.12 Ma for Iberig (TDS) and a combined age 
of 0.95 ±0.07 Ma for the HDS sites. Based on the P-PINI burial ages as well as the combined, Bayesian burial age, we 
propose an age around 1.0–0.9 Ma for the onset of the large Alpine glaciations that triggered the accumulation of the HDS 
outwash sediments. This roughly accords with the first long glaciation of the Pleistocene (MIS 24–22), identified as a step-
change to colder climate and larger glaciations towards the end of the Middle Pleistocene Transition. While our results 
challenge previously reported ages of ∼2 Ma or more for the HDS in Switzerland, they corroborate evidence from the 
southern Alpine retroforeland and provide quantitative support for the early hypothesis by G.J. Kukla, who ascribed the 
oldest glacial deposits in the northern Alpine Foreland to around MIS 22. Finally, we suggest that the source-to-sink 
approach of P-PINI offers a viable alternative to the established isochron burial-dating method in cases involving non-
steady exposure and erosion.

REFERENCES  
Akcar, N., Ivy-Ochs, S., Alfimov, V., Schlunegger, F., Claude, A., Reber, R., Christl, M., Vockenhuber, C., Dehnert, A., Rahn, 

M., and Schluchter, C., 2017, Isochron-burial dating of glaciofluvial deposits: First results from the Swiss Alps: Earth 
Surface Processes and Landforms, v. 42, no. 14, p. 2414-2425.

Balco, G., and Rovey, C. W., 2008, An Isochron Method for Cosmogenic-Nuclide Dating of Buried Soils and Sediments: 
American Journal of Science, v. 308, no. 10, p. 1083-1114.

Claude, A., Akçar, N., Ivy-Ochs, S., Schlunegger, F., Kubik, P. W., Christl, M., Vockenhuber, C., Kuhlemann, J., Rahn, M., 
and Schlüchter, C., 2019, Changes in landscape evolution patterns in the northern Swiss Alpine Foreland during the mid-
Pleistocene revolution: GSA Bulletin.
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P 9.8 
Purification of Organic Compounds Using Microsublimation for 14C 
Analysis
Christian Heusser1,2, Caroline Welte1,2, Bodo Hattendorf3, Daniel Montluçon1, Detlef Günther3, Timothy Ian Eglinton1

1	Geological	Institute,	ETHZ,	Sonneggstrasse	5,	CH-8092	Zurich
2	Laboratory	of	Ion	Beam	Physics,	ETHZ,	Otto-Stern-Weg	5,	CH-8093	Zurich
3	Laboratory	of	Inorganic	Chemistry,	D-CHAB,	ETHZ,	Vladimir-Prelog	Weg	1,	CH-8093	Zurich,	Switzerland

The decrease in required sample sizes for radiocarbon (14C) analysis by accelerator mass spectrometry (AMS), which now 
is on the order of ten micrograms carbon or less provides the opportunity for precise dating of single specific compounds. 
However, background contamination associated with sample purification presents a major limitation to precise 14C dating at 
these low sample sizes. Many key target compounds are amenable to isolation using preparative chromatographic 
methods. Using preparative GC, for example, column bleed has been reported as the main contamination source. Although 
this contamination may be at sub-microgram levels (Casanova et al. 2017), removal is favorable for accurate dating of ultra-
small samples. In synthetic and analytical chemistry, sublimation is a well-established approach for purification of semi-
volatile compounds, and here we test it as an approach for purification of selected compounds for microgram-level 14C 
analysis. As commercial sublimation equipment usually is not designed for such small sample sizes, a custom-built micro-
sublimation apparatus has been developed and tested for the purification of organic compounds in the sub-milligram range. 
The design of the microsublimation apparatus, which has been optimized to enable a streamlined protocol that minimizes 
contamination risks, will be presented. Experiments were performed with a range of different compound types, including 
fatty alcohols, alkanes and vanillin. Reproducibility with yields of up to 90% have been achieved. Stability of isotopic 
measurements and contamination sources will be discussed along with possible other application areas in the future. 

REFERENCES
E. Casanova, T. D. J. Knowles, C. Williams, M. P. Crump, R. P. Evershed, Anal. Chem. 2017, 89, 7090–7098.
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P 9.9 
High Resolution Modeling of the Quaternary Climate of the Alps

Emmanuele Russo1,2, Jonathan Buzan1,2, Christoph Raible1,2 

1 Climate and Environmental Physics, University of Bern, Sidlerstrasse 5, CH-3012 Bern (russo@climate.unibe.ch)
2 Oeschger Centre for Climate Change Research, University of Bern, Hochschulstrasse 4, A-3012 Bern

For determining an ideal location for a nuclear waste storage repository that could endure the effects of future glaciations, 
we aim to assess the risk of different areas of Switzerland to glaciers development during the Quaternary. For this purpose 
we produce physically plausible climate information of the Alpine region during the Quaternary using a set of atmospheric 
dynamical models at different spatial resolution, from the global to regional scale. This information can successively be 
used for driving an ice sheet and glacier model for the same period of time. 

Here we present the first results of the project for selected time-slices of the Quaternary, highliting the challenges 
encountered in setting up the high resolution climate simulations at a spatial resolution of 2km over the Alpine region. In 
particular we focus on the solutions adopted for the characterization of changes in surface features such as glaciers 
extension, sea level height and vegetation distribution. 
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In the forbidden field:  
how glacial erosion influences the 10Be/in-situ 14C ratio  
Olivia Steinemann1, Susan Ivy-Ochs1, Kristina Hippe1, Marcus Christl1, Hans-Arno Synal

1	Laboratory	of	Ion	Beam	Physics,ETH	Zürich,	Otto-Stern-Weg	8,	CH-8093	Zürich	(okronig@phys.ethz.ch)	

Direct measurements of glacial erosion are challenging due to difficulties accessing the ice-bedrock interface to place 
measurement equipment and therefore only few measured values exist (e.g. Boulton 1996). Recent studies have shown 
that cosmogenic nuclide concentrations measured on glacially abraded bedrock surfaces allow quantification of how much 
rock was removed by the glacier (Briner & Swanson, 1998; Fabel & Harbor 1999; Wirsig et al., 2017; Steinemann et al., 
2020). However, to determine the rate of glacial erosion it has to be known how long the glacier was covering the site. 
Theoretically, measuring two nuclides, e.g. 10Be and in-situ 14C, can provide additional information about the duration of 
glacier coverage, taking advantage of their different half-lives (10Be: 1.4 Ma, 14C: 5.7 ka) and depth profiles (Hippe, 2017).

From a glacially polished bedrock riegel in front of the Trift glacier in the central Alps (Bern, Switzerland), ten samples were 
analysed for both 10Be and in-situ 14C to determine glacial erosion depths and rates. Evaluation of the nuclide 
concentration revealed that in areas with rather high glacial erosion rates the 10Be/14C ratio can be significantly influenced. 
The ratio can even be altered in a way that the ratio reaches values that should be impossible, as they plot in the so-called 
forbidden field.

With a numerical model developed at Ion Beam Physics ETH (MECED-model, Wirsig et al., 2017) we were able to show 
the complexity of how glacial erosion influences the 10Be/14C ratio by implementing various glacial erosion rates on a 
defined glacier fluctuation history. 
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4He/U-Th dating of pore waters from Quaternary sediments of the Swiss 
Midland
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Dating based on the 4He/U-Th method can be used to estimate the residence time of pore waters in very low-permeable 
rocks and consolidated sediments. The residence time is inferred from the time necessary to accumulate radiogenic 4He 
measured in the pore water being produced by the decay of U and Th in the sediment matrix [1].

In the Jurassic Opalinus Clay, the pore water still contains the signature of the original marine formation water that was 
entrapped during sediment deposition. The pore water composition was altered only by diffusive processes [2,3]. The fact 
that even ~100-Ma-old water signatures can be preserved in their original pore space suggests that such preservation 
might also be possible in much younger dense glacial deposits. The 4He concentrations measured in the pore waters of 
glacial tills were translated into mean residence times of 15-25 kyrs [4] that agree rather well with the expected depositional 
ages of 25-31 kyrs [5]. These observations, as well as evidence from lacustrine sediments [6,7], suggest that, if the solute 
transport in the pore space is sufficiently attenuated, even unconsolidated sediments can “store” and host “old” pore 
waters.

In the present work we investigate if the 4He/U-Th dating of pore waters can be used as a novel tool to complement other 
dating tools (e.g., optically-stimulated luminescence) for unconsolidated Quaternary sediments. We applied the 4He/U-Th 
method to date pore waters in the time range of 10 to 100 thousands of years which covers the age range of the 
sedimentary depositions targeted by the Quaternary drillings (QBO) managed by the National Cooperative for the Disposal 
of Radioactive Waste (Nagra) in Switzerland. In particular, we focus on fine-grained lacustrine sediment layers that might 
provide low-permeability conditions suitable for the preservation of radiogenic 4He concentrations in the pore space.
We report the preliminary results of the 4He/U-Th dating based on the measurements conducted in sediment samples from 
selected QBO, highlighting potential and challenges of the method with respect to the studied glaciofluvial sediments of the 
Swiss Midland.
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Paleoenvironmental and paleoclimatic reconstruction of the Lake Val 
(France) during Late Glacial and early Holocene
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Research on the earth’s surface dynamics and processes includes the study of Quaternary geological formations linked to 
erosion or sedimentation processes, directly or indirectly dependent on climatic phases. The study of lacustrine deposits is 
one most useful approach to understand the bioclimatic cycles mechanisms. In a climatic change context and uncertainties 
regarding future environmental issues, the analysis of the evolution of sedimentary deposits is crucial for understanding the 
environmental changes within these ecosystems, Lacustrine deposits represent important archives for the study of the Late 
Glacial and the Holocene. 

The main aim of this study is to characterize the paleoenvironmental and paleoclimatic evolution recorded in the Lake Val, 
in the French Jura Mountains during the Allerød and the beginning of Holocene. We use a multiproxy approach including 
sedimentology, mineralogy (XRD) and geochemistry (δ13C, δ18O, TOC, C/N, HI, OI, and P). These data suggest that the 
Younger Dryas period is characterized by an increase of lacustrine primary productivity linked to high Phosphorus inputs. 
The nutrient intake is a consequence of the increased detrital sediment supply, which seems to be the related to a colder 
and more humid climate.

The study of tephras is frequently used in Quaternary stratigraphic research in particular as a chrono-stratigraphic tool such 
as the Lacher See Tephra (LST). The Analysis of mercury concentrations in sediments was used in order to identify recent 
volcanic episodes, but the obtained results are unsatisfactory. Mercury contents are too low, and even after normalization 
by TOC, no significant trends or correlation with other methods such as magnetic susceptibility are observed.
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