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As CO2 represents an important greenhouse gas, changes in atmospheric CO2 con-
centrations - among others - are held responsible for the development of global tem-
peratures during the last 65 million years. Hence, knowledge of palaeoatmospheric
CO2 and its change is crucial for exploring the coupling of global climate change and
atmospheric CO2. It has often been observed that many plants change the stomatal
density of their leaves inversely with atmospheric CO2 (in order to optimize photo-
synthesis by maximizing assimilation and minimizing transpiration). Thus, stomata
(pores on the leaf surface) have attracted considerable interest as a CO2 proxy for past
palaeoclimates.

In this project, palaeoatmospheric CO2 and climate of the Middle Eocene will be re-
constructed by using fossil plant material from the Messel Formation. The Messel Pit
(representing an UNESCO World Heritage near Darmstadt, Germany) provides com-
plete and very well-preserved plant material. The obtained data will comprise stomatal
data from a limited number of species, carbon isotope data from fossil leaves and cli-
matic data. Climate reconstruction will be carried out using the stomatal density of
both laurel and myrtle leaves, carbon isotope data, Leaf Margin Analysis and the Co-
existence Approach applied to the whole Messel flora. Palaeoatmospheric CO2 will be
reconstructed using a mechanistic theoretical approach which couples the biochemi-
cal process of photosynthesis, diffusion, transpiration, leaf anatomical data (stomatal



density and anatomy) and palaeoclimatic/palaeoenvironmental parameters.

In this contribution, first results of stomatal density counting on fossil laurel and myr-
tle leaves (forming a frequent element of the Messel leaf flora) are presented.


