
Climate of the past : lessons for the future?

Þ acquisition of paleoenvironmental records (marine and terrestrial) to
capture climate evolution and variability at different timescale, from
short (Quaternary) to long (> 1 Myr)

Þ processes of climate change on these different timescales, from
millenia to hundreds of million years and down to the Archean





University of Burgundy : Biogéosciences laboratory
Identify long-term climate evolution

=> reconstruction of past ocean temperatures using d18O of fish teeth, bivalves, or belemnites

=> reconstruction of hydrolysis evolution on continents using clay mineralogy (humid/arid belts)

Scenario 
IPCC RCP 8.5 

Scenario 
IPCC RCP 4.5 



University of Burgundy : Biogéosciences laboratory
Tackle processes that govern multimillion years climate change

=> Constrain the duration and timing of environmental perturbations : cyclostratigraphy

reconstruction of past ocean circulation using Nd isotopes (of fish remains, carbonates, oxydes)
=> Impact of oceanic circulation changes in climate evolution (late Cretaceous, Jurassic)

=> Impact of continental weathering (through CO2 consumption) during tectonic uplifts

reconstruction of silicate weathering using
combined Hf and Nd isotopes in clays



University of Burgundy : Biogéosciences laboratory
Characterizing interactions of biogeochemical cycles and Earth system

Early geochemical evolution

Biogoechemical cycles up and down
during extreme events

Precambrian Earth Phanarezoic Earth Today

e.g. Permo-Triassic mass extinction aftermath

Transition toward steady state …

Early Earth microbial ecosystems Modern microbial ecosystems

Biogoechemical cycles associated
with local extreme conditions

d13C, d15N, 
d34S, D33S?

Origin of life?



University of Palermo : Micropaleontology laboratory

=> Quantitative paleoproductivity estimates by coccoliths over the Holocene

Impact of climate change on coccolithophore (Quaternary and modern environments)



University of Palermo : Micropaleontology laboratory

=> Testing thermohaline circulation changes and floral and faunal changes over historical
times and global warming.

Impact of climate change on coccolithophore (Quaternary and modern environments)

=> Member of the iso2k initiative, PAGES
(https://www.pastglobalchanges.org/science/wg/2k-network/projects/iso2k/intro)



University of Palermo : Micropaleontology laboratory

=> Paleoenvironmental reconstruction (water column dynamics) by coccoliths in the late
Quaternary, in response to suborbital oscillations

Impact of climate change on coccolithophore (Quaternary and modern environments)



Isotope-geochemical Palaeoclimatology/ Speleothem Research
https://www.geosciences.uni-mainz.de/isotope-geochemical-palaeoclimatology-speleothem-research/

Methodological approach:
Combination of various approaches and techniques to improve existing methods and 
develop new methods for palaeoclimate reconstruction.
Ultimate goal: Quantitative reconstructions (i.e., absolute temperatures/rainfall amounts
instead of warmer/colder or wetter/drier.

Main climate archive:
Speleothems, but we also study 
other carbonates

University of Mainz : Institut für Geowissenschaften
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DFG Project “TERRACLIME“
§ Reactions of terrestrial systems to

the last glacial north Atlantic climate
change within high resolution data
(since 2017)

§ Innovative multi-method approach
(geophysics, in-situ borehole, 
sedimentology, geochemistry)

§ High-resolution 14C dating at 
earthworm-calcite granuals, 
tephrochronology und luminescence

§ Interdisziplinray co-work with RGZM, 
MONREPOS (palaeolithicum) and
MPI-C (luminescence)

§ Projekleader: Dr. Peter Fischer, PD 
Dr. K. E. Fitzsimmons, Prof. Dr. A. 
Vött

University of Mainz : Geographishes Institut Mainz
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DFG-Project „Rungholt“

§ Geophysical, geoarchaeological und 
archaeological research in the UNESCO-
Welterbe „Nordfriesisches 
Wattenmeer“ (since 2015)

§ Reconstruction of the landscape and 
settlements since 12. Jh. a. D.

§ Evidence of stormsurge („Grote 
Mandränken“ in 1362 u. 1634)

§ Interdiscplinarty co-working with CAU 
Kiel (geophysics), the ALSH and ZBSA 
Schleswig (archaeology)

§ Projektleadership: Dr. H. 
Hadler, Prof. Dr. A. Vött

University of Mainz : Geographishes Institut Mainz
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DFG-Project „Olympia“

§ Geophysical, geoarchaeological und 
archaeological research int the
UNESCO-world heritage ancient
Olympia and surrounding areas

§ Reconstruction of palaeoconditions
and sedimentation since the mid
holocene

§ Evidence of tectonic events
(earthquakes & tsunamis) 

§ Interdisciplinary co-working with TU 
Darmstadt (archaeology), University of
Freiburg (old history) and ÖAI 
(archaeology)

§ Projectleadership: Prof. Dr. A. 
Vött

Olympia, Greece, March 2016 - Südhalle

University of Mainz : Geographishes Institut Mainz


