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I=f(t)=f(d) I=f(d) 2D 3D
TOC [PAH] ∑PAH=f (d) [OC]=f(d) This methodology will be applied to all selected speleothems samples from urban areas of Paris and Lyon.

In a second step, PAH signal and OM signal will be crossed with trace elements acquired in the LSCE. On the left, an exemple with preliminary results comparing uorescence intensity non corrected from the crystallinity and Sr (from the overlying gypsum back lls), Mn (Red-Ox proxy) signal in a stalagmite from Belleville (Paris). At rst sight, no correlation can be observed, TOC calibration of the uorescence signal is necessary to go further in the interpretation.

With U/Th and C14 dating, quantitative and diachronic data on organic pollution of the water are expected. Combined with a precise study of the land use, these data will allow to characterize the impact of urbanization on water quality over the last centuries.

In the current context of intense anthropization, the preservation of water resources and the limitation of pollutions are an environmental central issue. This is the aim of this project, which is in line with the sustainable development objectives de ned by the United Nations for the year 2030 in the framework of the European directive 2000/60/EC of 23 October 2000.

Speleothems are secondary carbonates deposited by dripping ou owing water and considered as archives of the water quality through time. Urban speleothems, from underground aqueducts, galleries and stone quarries, have already been employed to investigate the impact of urbanization on water using the content and isotopic composition of key elements (i.e. S, Pb , REE...) (Pons-Branchu et al;2015, STOTEN, vol.518-519, 86-95). Their use to trace the organic pollution, including Polycyclic Aromatic Hydrocarbons (PAH), over the last centuries, is unprecedented and involves long and rigorous methodological development.

To trace variations in quantity and quality of organic matter (OM) and PAH, we combine high-resolution ( 10 

  µm) UV-uorescence imaging analyses on solid-phase with classical chemical analyses (extraction, chromatography and total organic carbon (TOC)) conducted on low weight samples. 4 Parisian samples, 1 sample from Lyon and one from a rural zone were chosen according to a rurality gradient lead this project. Paris -11 mio inh. Lyon -1,4 mio inh. Rural site WHY STUDY ORGANIC MATTER IN SPELEOTEHEMS ? GARAGNON Julia , PERRETTE Yves , NAFFRECHOUX Emmanuel , PONS-BRANCHU Edwige TO GO FURTHER... The protocol, modi ed from Argiriadis et al, 2019, Anal. Chem. (91, 7007-7011), currently being optimized, consists of a process of liquid-liquid extraction and analysis by high performance liquid chromatography coupled with a uorescence detector HOW TO ANALYSE THE VARIATION IN QUALITY AND QUANTITY OF ORGANIC MATTER AND PAH IN SPELEOTHEMS ? GOAL : Determine PAH concentrations in a low weight calcite sample to calibrate the uorescence decay (i) Low concentrations Obtain very low limits of quanti cation (LOQ) and detection (LOD) (ii) Few material Use the smallest amount of material (i) LOQ less than 1 ng/g (ii) Method applied on 1g of calcite sample WHY PAH ? organic proxy for human activity state Fluorescence (LISF), to determine the OM variations in quality and quantity in the speleothem Time-Resolve-Emission-Spectroscopy (TRES), to determine the PAH variations in the spelothem