Iberian Climate- Progress report (1 November 2011 end 23 April 2014)
A summary of progress towards objectives and details for each task
Sample collection:

Sediment cores from Lake Zoñar and Moncortes were sampled at 1 cm resolution at the CSIC in Zaragoza, Spain samples were frozen after sampling and stored for analysis in our laboratory. A total of 176 samples were collected in Zoñar and 208 in Moncortes covering the last 4000 years of the Iberian Peninsula climatic history. This samples are currently being analyzed by PhD candidate Cao Min as the fellow is no longer employed by the university.
Soils were sampled in November 2011 around the Peninsula. A total of 25 soils were recovered covering a wide range of soil types and environmental conditions (Fig. 1).
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Fig. 1 Soil sample location and precipitation, temperature irradiation and elevation maps.

Lake sediments water and additional soils will be sampled from November-December 2012. A publication was submitted to Biogeochemistry and is currently under revision. 
We expect to sample lakes near the soils already sampled and add some other lakes and their corresponding soils to complete our study. We have also taken water samples for some of the lakes that will be compared to the existing dataset.
Samples analysed:

 Soil samples were extracted and analysed for GDGT (Core and intact), alkanes and basic parameters such as TOC and pH.
Sediment cores are being analysed and preliminary results have now been presented at the EGU 2014.
Aditional parameters such as pollen records are being produced and the resolution on the GDGT record will be increased.

Analysis of water samples should start in October 2014 when a full year cycle is completed.
Results:
Samples from Lake Chapala in Mexico, marine sediments around the world, as well as soils have been analysed during the span of this project. Other continental records such as peats and stalagmites have been assessed as potential source of further continental climatic information.
Highlight clearly significant results:
*We identified a new kind of GDGT lipids at the same time than a group at Marum, Bremen, Germany. These new OH GDGT lipids were reported by Liu et al. 2012 and their widespread nature discussed. We have extended the range incorporating samples from all latitudes and propose their potential use as proxies for temperature and/or water mass. 
C. Huguet, S. Fietz, A. Rosell-Melé, Global distribution patterns of hydroxy glycerol dialkyl glycerol tetraethers, Organic Geochemistry 57(2013) 107-118.

S. Fietz, C. Huguet, G. Rueda, B. Hambach, A. Rosell-Mele, Hydroxylated isoprenoidal GDGTs in the Nordic Seas, Marine Chemistry 152(2013) 1-10.
*In our soil analysis we found that while the CBT can be used to measure pH in the Iberian peninsula the MBT index is strongly influenced by the water availability rather than temperature and cannot be used in the investigated area. Only in soils from the north with higher water content the MBT shows significant temperatures. This has strong implications for the use of the MBT-CBT proxy and we are currently preparing a manuscript to detail these results:
J. Menges, C. Huguet, S. Fietz, D. Sachse and A. Rosell-Melé, Applicability of branched glycerol dialkyl glycerol tetraether proxies in soils of the Iberian Peninsula. Biogechemistry online.

The MBT-CBT proxy is based on the distribution of branched glycerol dialkyl glycerol tetraethers (GDGTs) in soils. The CBT quantifies the degree of cyclisation and relates to soil pH. The MBT quantifies the degree of methylation and relates to mean annual temperature and soil pH. Combining these two indices allows estimation of mean annual temperature (MAT). However other factors such as the hydrological conditions have been suggested to influence the MBT. A set of 25 soil samples of the Iberian Peninsula with a wide range of hydrological regimes was analysed to asses the effect of the hydrological conditions on the MBT-CBT. We find that CBT is significantly correlated to soil pH confirming it as a robust proxy for soil pH. In contrast the MBT index was not correlated to MAT and only weakly correlated to annual mean precipitation. Instead we found a significant correlation between MBT and the Aridity index (AI), a parameter quantifying water availability in soils. The AI can explain 70 % of the residuals of MAT estimation and 50 % of the actual variation of the MBT. Therefore in the study area the branched GDGT distribution is strongly controlled by soil water availability.
*Despite soil end-members not recording temperature we obtain reasonable temperature trends form our downcore data (Fig. 2) and are waiting for additional evidence such as pollen data to establish climatic patterns in the peninsula.
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Figure 2. Resultsing downcore trends from Lake moncortes showing both bi9omarker abudance and climatic parameters such as air and lake temperature.
Brancehed GDGTs were abundant in the sediments of Lake Montcortès for last 2000 years, which could have been originated from terretrail inputs rather than in situ production. We hope to clarify that point when the water sampling and analysis is completed.
 CBT-based pH values responded to the MCA and LIA, but complicated, indicating  different influencing  factors. 

MBC/CBT-derived temperature (MAT) is much lower than present temperature and  isoprenoid GDGTs could have been derived from methanogens and this may bias the TEX86 record that still  recorded climatic  events, the MCA and LIA.  

None the less MBT/CBT and TEX86 - based temperature records seem to be useful as lacustrine records but should be careful.
Conference presentations:
*Chair of the session: BG61 Multiproxy organic geochemical and micropaleontological approaches in Earth Sciences, Dr. Carme Huguer and Dr. J.-H. Kim. EGU meeting, Vienna, Austria, 27 April-2 May 2014.

M. Cao, C. Huguet, V. Rull, B. L. Valero-Garces, A. Rosell-Melé. Climatic record of the Iberian peninsula from lake Moncortes’ sediments. EGU meeting, Vienna, Austria, 27 April-2 May 2014.

J. Menges, C. Huguet, J.M. Alcañiz, S. Fietz, D. Sachse and A. Rosell-Melé. Water availability influences branched glycerol dialkyl glycerol tetraether distributions in soils of the Iberian Peninsula, GDGTworkshop, NIOZ, The Netherlands, 23-25th April 2014.
*Chair of the session: BG6.2 Multiproxy organic geochemical and micropaleontological approaches in Earth Sciences, Dr. Carme Huguer and Dr. J.-H. Kim. EGU meeting, Vienna, Austria, 7-12 April 2013.

Huguet, C., J. Menges, J.M. Alcañiz, S. Fietz, D. Sachse and A. Rosell-Melé. Water availability determines brGDGTs distributions in soils of the Iberian Peninsula, EGU meeting, Vienna, Austria, 7-12 April 2013.

C. Huguet, S. Fietz, A. Rosell-Mele. Novel GDGTs and their possible link to temperature. AOGS-AGU Singapore 13-18th August 2012.
I co-chaired a session with Dr Jung-Hyun Kim:

BG02- Biomarkers in living organisms, particulate matter, and sediments and their application in paleolimnology, paleoceanography, and paleoclimate.  AOGS-AGU Singapore 13-18th August 2012.
Publications:
Directly from project

M. Cao, C. Huguet, V. Rull, B. L. Valero-Garces, A. Rosell-Melé. Climatic record of the Iberian peninsula from lake Moncortes’ sediments. In preparation.
J. Menges, C. Huguet, J.M. Alcañiz, S. Fietz, D. Sachse, A. Rosell-Melé (2013). Water availability determines branched glycerol dialkyl glycerol tetraether distributions in soils of the Iberian Peninsula. BGD bg-2013-198 (IF:3.859)
Additional publications

S. Schouten, E.C. Hopmans, A. Rosell-Melé, A. Pearson, P. Adam, T. Bauersachs, E. Bard, S.M. Bernasconi, T.S. Bianchi, J.J. Brocks, L.T. Carlson, I.S. Castañeda, S. Derenne, A.D. Selver, K. Dutta, T. Eglinton, C. Fosse, V. Galy, K. Grice, K.-U. Hinrichs, Y. Huang, A. Huguet, C. Huguet, S. Hurley, A. Ingalls, G. Jia, B. Keely, C. Knappy, M. Kondo, S. Krishnan, S. Lincoln, J. Lipp, K. Mangelsdorf, A. Martínez-García, G. Ménot, A. Mets, G. Mollenhauer, N. Ohkouchi, J. Ossebaar, M. Pagani, R.D. Pancost, E.J. Pearson, F. Peterse, G.-J. Reichart, P. Schaeffer, G. Schmitt, L. Schwark, S.R. Shah, R.W. Smith, R.H. Smittenberg, R.E. Summons, Y. Takano, H.M. Talbot, K.W.R. Taylor, R. Tarozo, M. Uchida, B.E. van Dongen, B.A.S. Van Mooy, J. Wang, C. Warren, J.W.H. Weijers, J.P. Werne, M. Woltering, S. Xie, M. Yamamoto, H. Yang, C.L. Zhang, Y. Zhang, M. Zhao, J.S.S. Damsté, An interlaboratory study of TEX86 and BIT analysis of sediments, extracts and standard mixtures, Geochemistry, Geophysics, Geosystems (2013), doi: 2013GC004904R.
Fietz, S., Huguet, C., Rueda, G., Hambach, B., Rosell-Melé, A. (2013) Hydroxylated isoprenoidal GDGTs in the Nordic Seas, Marine Chemistry, 152, 1-10 (IF: 3.074).
Huguet, C., S. Fietz; A. Rosell-Melé (2013). Global distribution patterns of hydroxy glycerol dialkyl glycerol tetraethers. Org. Geochem. 75, 107-1018. (2.785, new temperature indices are proposed).
Huguet C, S. Fietz, N. Moraleda, T. Litt, G. Heumann, M. Stockhecke, F.S. Anselmetti, M. Sturm (2012). A seasonal cycle of terrestrial inputs in Lake Van, Turkey. Environ. Sci. Poll. Res., 1 - 8, 3628 -3635. (2.651, Cited: 1).

Briggs, B.R., F.Inagaki, Y.Morono, T.Futagami, C. Huguet, A.Rosell-Mele, W.Winters, T.Lorenson, F.S.Colwell (2012). Bacterial dominance in subseafloor sediments characterised by gas hydrates. FEMS Microbiology Ecology, 81 (1), 88 - 98. (IF: 3.408, Cited: 2).

Ingalls, A. E., C. Huguet, L. Truxal (2012). Distribution of Archaea among size fractionated particulate organic matter elucidated from intact and core membrane lipids in a fjord. AEM, 78, 1480 - 1490. (3.829, Cited: 3, newly developed technique).
A summary of the progress of the researcher training activities/transfer of knowledge activities/integration activities (as it applies for the MC action)
I have contributed to the development of specific GDGT extraction and analysis protocols for GDGTs in the research lab. I have trained both students and fellow researchers on the implemented techniques.
I have characterized a new type of GDGT lipids (found at the same time by Liu et al. 2012) and developed new analytical protocols fro their measurement. I have also shared the results in conferences.
Also within the project I have tutored Ferran Colomer Ventura and Johanna Menges in their bachelor degree projects. Ferrant Colomer Ventura did a project on: Temperature and rainfall proxies for climatic reconstruction in the Iberian Peninsula. Johanna Menges (an Erasmus student) did her bachelors project on: Environmental controls on the distribution of tetraether lipids in soils from the Iberian Peninsula.

I have also given 4 seminars in the department detailing developments on new findings during my work in the laboratory.
I contribute to the Master program at ICTA and given a science seminar at a local high school.

I have participated in a science for high school program (youth and science) through the tutoring of Ainara Galaza (15 years old) on the use of GDGTs for paleocestudies on a peat bog in the Pyrenees.

I am currently co-supervising PhD candidate Min Cao on a pensinsula climate project..

• If applicable, explain the reasons for deviations from Annex I and their impact on other tasks as well as on available resources and planning;
Originally the project was planned to start in July 2010 but in the end it started in November 2011. For this reason the whole sampling, analysis and data production has changed from the original planning. None the less we managed to produce significant data and will continue to do so in the following year.
Also additional findings like the new OH GDGT lipids or the offering of lake samples outside the peninsula have arisen while working on the project and will be explored in addition to the originally described project. Th OH-GDGTs have been developed into a climatic index and we are currently working on developing a temperature proxy applicable in cold areas.
Originally we wanted to check for seasonality patterns but data from our research group as well as from the recent literature show that no seasonality is observed making it unnecessary to sample at high frequency. 
We started collaboration with a molecular dynamic simulation group at the university that has proven very interesting and are currently preparing a publication.
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