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Purpose of the Visit

I attended this summer school to broaden my knowledge of paleoclimatology. My own PhD research concerns modeling the effect of orbital forcing on climate, and my background is in meteorology and climate. I therefore do not have a strong background in earth sciences, and paleoclimatology is an important aspect of my research. The Urbino Summer School in Paleoclimatology was an opportunity to close this `knowledge-gap’, which gave me a better perspective on my own research and that of my colleagues. 

Description of the work carried out during the visit

During the summer school, various aspects of paleoclimatology have been discussed covering the geological history since the Cretaceous. These included biogeochemical cycling, the long-term carbon cycle, paleoceanography, ocean acidification, data processing techniques, orbital forcing, paleoclimate modeling and many case studies (Ocean Anoxic Events, Paleocene – Eocene hyperthermals, the Greenhouse-Icehouse transition etc.). During the introductory lectures and other lectures as well, I also learned a great deal about the present-day ocean and ocean terminology, which I was previously unfamiliar with.

We delved into various proxies, mostly from the ocean, that are used to reconstruct paleoclimates. These proxies included biological proxies (dinoflagellates, foraminifera), geochemical proxies (TEX86 for instance) and stable isotopes (oxygen, hydrogen, carbon). Each proxy has advantages and disadvantages, recording temperature (or another variable) in a certain time period and a certain place. We also learned how ocean sediment cores are collected and analyzed in some lectures and videos about the International Ocean Drilling Project (IODP). Many measurements are performed on the ship right after drilling: magnetic polarity, sediment color and fossil content (amongst other analyses). Another important aspect of paleoclimatology is how to determine the age of a sediment sample / proxy. We learned that orbital tuning (fitting cycles observed in the sediment to known orbital cycles), magnetostratigraphy (using changes in the Earth's polarity), and biostratigraphy (using known extinctions or first occurences of species) can be used to create age models.

Besides the lectures there was an afternoon of field work, during which we measured and observed alternating rock layers in the Bottacione Gorge. In this area, near Gubbio, the rock outcrops show millions of years of rock, once deposited on ocean floor. Afterwards we learned how rock samples are processed (dissolving rock to look at the fossils it contained) and how to interpret our measurements of rock types and thickness. Other exercise sessions included working with data from IODP cores and stable isotopes.

The last week of the course covered paleoclimate modeling, with a short introduction to using Global Climate Models (GCMs) and discussions of various models (including ice sheet models) and various geological periods. For instance, model experiments in which the effect of closing/opening the Panama gateway, Drake Passage or the Tasman Sea are studied were discussed.

During the last two weeks we also worked on a small project, to be presented on the last day of the course. Each group discussed a certain geologic time or an event within that time. Our group focused on a possible mechanism for rapid deglaciations during the Pleistocene ice ages: the bipolar see-saw.

Besides learning about a whole range of subjects, we also had the opportunity to meet and talk to various PhD students and senior scientists. It was very interesting to see the broad scope of work going on in paleoclimatology. Also, these contacts can come in handy later in my research project.

Description of the main results obtained

As this was a summer school, not a specific research related visit, there are no new research results from this visit.

Future collaboration with the host institution

Not applicable.

Projected publications / articles resulting or to result from the grand

Not applicable (see description of the main results obtained).

Other comments

None.

