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ESF - Short Visit Grant – Final Report
Purpose of the visit
The purpose of my visit to Urbino, Italy was to attend “The Urbino Summer School in Paleoclimatology” (USSP) from July 11 -31, 2012 hosted by the University of Urbino and organized by Simone Galeotti.
Work Description and Main Results
67 end-MSc and PhD students took part in the USSP this year and more than 30 senior scientists (e.g., Peter DeMenocal, Mark Pagani, Maureen Raymo, James Zachos) gave lectures on different paleoclimate related topics. The Summer School started with lectures on topics such as the Carbon Cycle and past climate variability to give a general introduction on the climate system and paleoclimate. Also, different paleoclimate archives (e.g., speleothems, ice cores, and different types of sediments) as well as stratigraphic methods were discussed. More information was given about litho-, magneto-, bio-, and cyclostratigraphy.

For a better understanding of cyclostratigraphy, we had a one-day field excursion to famous outcrops in the Umbria-Marche Apennines of North-Eastern Italy. There, the Marne a Fucoidi, a pelagic Cretaceous sequence of Aptian-Albian age, mainly consisting of marls, marly limestones, subordinate limestones, and organic-rich black shales outcrops. A part of the Marne a Fucoidi Formation is the Livello Selli, which was deposited during the first Oceanic Anoxic Event (OAE 1), can be examined there. OAEs are events, during which enhanced organic matter was preserved on a dysaerobic/anoxic sea floor due to a stratified upper water column, leading to the formation of black shales. OAEs indicate large-scale disequilibria of the carbon cycle, occurring during greenhouse conditions (Galeotti et al., 2003). Afterwards, we visited a place, where the younger (latest Albian through Cenomanian) pelagic Scaglia Bianca section outcrops. The Scaglia Bianca contains the Bonarelli level, sedimented during the latest Cenomanian OAE 2. We also visited the famous Contessa Road section, a continuous and undisturbed sequence from the Cretaceous-Tertiary (K-T) boundary up to the Lower Eocene, including the Paleocene-Eocene (P/E) boundary. Also the Paleocene-Eocene Thermal Maximum (PETM) (Zachos et al., 2005) and Eocene Thermal Maximum 2 (ETM2), also known as ELMO Event (Lourens et al., 2005), which are extreme global warming events, i.e., global temperatures rose by 4 to 8°C (Galeotti et al., 2010), can be noticed in the Contessa Road section. The PETM is preserved as a muddy, clayey layer interrupting the Scaglia Rossa red limestones.
After being divided into different groups, we had the opportunity to work on the various sections, e.g., the Lower Eocene part of the famous Contessa Road section, to investigate if the fluctuations in %CaCO3 concentration are orbital controlled. Therefore, we investigated the section and measured the thickness of each individual alternating limestone and marl layer. We then used the AnalySeries2.0.4.2 program (Paillard et al., 1996) to calculate a Blackman-Tukey power spectrum to reveal the major periods. We also did a wavelet analysis using the limestone and marl layer thicknesses. It shows that the spectral power greater than 95 % confidence is confined to frequency intervals with periods of about 200, 50, as well as 9 cm. Because the average sedimentation rate (SR) was already estimated using bio-magnetostratigraphy (SR: 0.47cm/kyr) by Galeotti et al. (2010), the periods corresponding to the frequency intervals can be roughly calculated, showing that they correspond to the long (405 kyr) and short (100kyr) eccentricity as well as the precession (21 kyr) cycles. Therefore showing that the fluctuation of %CaCO3 concentration of Lower Eocene part of the Contessa Road section is orbital controlled (Galeotti et al., 2010).
The second week of the summer school focused mainly on different proxies, e.g., geochemical proxies such as 18O and 13C, and Mg/Ca ratios. Also marine biota, e.g., benthic and planktonic foraminifera and diatoms were discussed. We also talked about different biomarkers such as TEX86 and UK37 as Sea Surface Temperature (SST) proxies. Continental archives and proxies such as 18O measured on speleothems, in animal teeth phosphate, or mollusk shells, were also mentioned.
At the end of the second week we attended the Cioppino Conference, where all lecturers gave a talk on their recent scientific results. Also all participating students had the opportunity to present their actual research results on a poster.

During the third week most lectures focussed on different aspects of climate modelling. Lecturers Huber, Valdes, DeConto, and Vermeersen presented many climate models with different boundary conditions for the Cretaceous and Cenozoic and we discussed the principles, but also the limitations of climate models. Finally, also the recent and near future climate, especially global warming and sea level rise were discussed. 
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