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1) Purpose of the visit
The purpose of my visit to GLOMAR-MARUM from September 9th to September 20th was to attend to the ECORD Summer school 2013:”Deep-Sea Sediments: From stratigraphy to age models”
2) Description of the work carried out during the visit
The Summer school was an intense workshop focused in the sampling, preparation and maintenance of the IODP cores, and also a theoretical and practical conversion from the different core properties into age models.

The work carried out mainly consisted in attending lessons of chemostratigraphy, magnetostratigraphy, biostratigraphy, specific software to develop age models and perform cyclostratigraphic works, and probabilistic age modeling (CONOP, PAST, ASTRO package for R, Bacon package for R, among others), Milankovitch theory, cyclostratigraphy and probabilistic age modeling. In addition a practical part (“virtual ship”) including: core description, analysis of the physical properties of the sediments, biostratigraphy, XRF analysis, pore water analysis and core splicing was done, thus simulating the analysis performed offshore on an actual vessel and onshore later on. We visited to the core repository of MARUM. We also visited the oil museum of Wietze (Lower Saxony) which contributed to extend our perspective of drilling. 

In detail, on Monday 9th, Silke Voigt spoke about chemostratigraphy and its applications to correlation. She taught us about the principal isotopes which are the 87Sr/86Sr, 18O/16O, 13C/12C and its peculiarities. Thomas Frederischs gave a talk about magnetostratigraphy. He explained what the magnetic field is, and its behavior through time. Then after how the magnetic field is recorder in the ocean bottom, and how the observed pattern can constitute a Geomagnetic Polarity Time Scale (GPTS). Thereafter, show the possibility of correlate local magnetostratigraphies to the GPTS. On the afternoon J. Erbacher and U. Rohl showed the structure of IODP & ECORD and an gave us an introduction about the virtual ship.

On Tuesday 10th, S. Bohaty, M. Kucera and I. Raffi, show the potential of Diatoms (Bohaty) and Coccolitophoridae (Raffi) on stratigraphic correlation. M. Kucera show a general view of biostratigraphy applied to correlation. He explained the principles of fossil succession, index fossils, biozones, and the difference between biozone and chronozone, and finally the criteria to recognize and quantify uncertainties. On the afternoon Sarah Davis introduce us to downhole logging, with practical exercises about core interpretation.

On Wednesday 11th, P. Sadler gave a lecture on Integrative Biochronology by means of the CONOP method (CONstrained Optimization Solutions). He showed how the CONOP method works and thereafter, we explored the software.  During the afternoon I worked in practical biostratigraphy (virtual ship) with I. Raffi and S. Bohaty. 

On Thursday 12th we worked with the PAST software with Ø. Hammer doing quantitative integrated stratigraphy. On the afternoon we described cores in order to recognize its physical properties.

On Friday 13th, J. Shakun gave a lecture on Case studies of age models constraining Earth system processes. The rest of the morning and the afternoon I worked on the lab doing core description.

In the next week on Monday 16th, D. Lazarus and H. Wallrabe-Adams gave lectures focused on working the stratigraphic information in databases. This talk consisted in: general information about database technologies, the characteristics of stratigraphic information, what are the major databases with stratigraphic information and how to manage and process the different available tools and methods. On the afternoon, we get an intro to the different objectives in the virtual ship for that week.

Tuesday 17th was focused in Milankovitch theory and cyclostratigraphy and orbital tuning by H. Pälike and S. Meyers respectively. On the afternoon I did the practical in the virtual ship, in this case with M. Kucera. The practical consisted in applying biostratigraphy to dating by means of radiolarians.

On Wednesday 18th, S. Meyers talk about time-series analyses of geological records. Also in practical cases showing Astro package for R. On the afternoon, I attend in the virtual ship a practical lesson on pore water analysis. 

R. Telford, on Thursday 19th, introduced us on probabilistic age modeling. This consists in estimating date of undated levels. Apart of the traditional linear and polynomial interpolations, the Bayesian interpolations were shown; this was the main focus of the talk.  

Every day after lunch each of the participants presented their research to the audience, on Thursday was my turn and I talked about the different forcings in continental sedimentary basins in Iberia.

On the last day Friday 20th, we learnt details on IODP proposals writing; thereafter we were split in groups and did our group proposal.
   
3) Description of the main results obtained

As a result of attending such lectures and practical exercises, I have a greater understanding of the disciplines involved in my research which are paleomagnetism and cyclostratigraphy. In addition, subjects less related to my research such as biostratigraphy, chemostratigraphy or probababilistic age modeling, among others will help me to get a better understanding of distinct key techniques to build Geological Time Scales and/or Age Models. The cyclostratigraphic software shown (especially PAST and ASTRO for R) will be useful for my research, contributing to improve my results, this because I will analyze a core database. Such programs are revealed important to perform works with databases. The practical work on the virtual ship permits me to be acquainted of the methods performed on an IODP vessel. After the summer school I am aware of the actual process of extracting, analyzing and keeping cores in a repository.     

4) Future collaboration with host institution (if applicable)


5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
As a part of my PhD thesis, I am working on producing an astrochronology by means of interpreting a core database in the As Pontes basin located in North Western Spain. During the summer school, software to interpret databases had been taught and provided. This software would be very useful for my research. An article integrating that results is still on process, however when finished, the ESF will be properly acknowledged. After that, I will acknowledge ESF in presentations if I attend meetings and in future works from where I got benefit of this summer school.
6) Other comments (if any)
Apart of all the benefits of attending the summer school, other point I would like to remark is the networking with other young researchers and also with the teachers. The teachers were selected as the top researchers in each of the subjects taught. In regard of the young scientists it had been very impressive to share some days in a multicultural atmosphere, where different points of view and ways of work were present. 



