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Introduction  
Understanding sea-level changes on various time-scales is important because it is usually 
associated to climate changes (Milne, 2008). Sediments in estuaries may retain a continuous 
record of climatic and environmental markers surrogated to factors like relative sea level 
(RSL), vegetation cover, and connectivity with the open ocean. Sediments accumulated since 
the last glacial maximum (LGM; c. 20 kyr.) are particularly informative and encompass 
valuable information to infer accurate RSL curves. Lipid biomarkers are preserved in sediments 
and include molecular markers like n-alkanes and n-alkanoic acids increasingly used for 
paleoclimate and paleoenvironmental reconstructions (Eglinton and Eglinton, 2008). In this 
communication analytical pyrolysis (Py-GC/MS) is used to study the structure of organic 
matter (OM) contained in dated sediments from core Ig-8 (31.5 m depth). This technique has 
been previously used to monitor past environmental changes in the area (Boski et al., 2015a). 
The core was drilled in the area of central flood delta of Potengi-Jundiai estuary, through the 
sedimentary sequence accumulated since ca 10 kyr cal BP (Boski et al., 2015b). Direct 
pyrolysis was performed in a double-shot pyrolyzer (Frontier Lab 2020i) attached to a GC/MS 
system (Agilent 6890N + 5973MSD). Detailed chromatographic conditions can be found 
elsewhere (Boski et al., 2015a). In short, samples were thoroughly homogenized and samples 
introduced (1 mg) into a preheated micro-furnace at 500 ºC for 1 min and evolved gases 
transferred to the GC/MS for analysis. Compounds assignment was done via single-ion 
monitoring and by comparison with published and stored (NIST and Wiley libraries) data. 
 
Results 
Marked compositional differences between the OM of different ages were found. Specifically, 
the n-alkane series were found particularly informative in discriminating OM sources 
(terrigenous vs marine). In the surface, the alkane series was characterized by a high average 
chain length (ACL) value indicating a clear influence from terrestrial vegetation. From 6.5 to 
11.5 m depth (Cal. Age c. 7800-8000 yr BP) an increase in the terrigenous contribution is 
observed by an increase in ACL values in correspondence with δ13C depletion. At 22.8 m depth 
and at 26.6 m (Cal. Age c. 8200-9200 yr BP) inputs from terrestrial plants were again detected, 
but for short periods of time. Bellow 26.6 m (Cal. Age c. 9300 yr BP), the influence is clearly 
marine and ends at 29.45 m with a neat alteration of sediment isotopic signature with a δ13C 
enriched layer and absence of organic markers, indicating the occurrence of sedimentary 
conditions favouring carbonate formation. Below this depth (Cal. Age > 9500 yr BP), the OM 
in the sediments shows a conspicuous terrestrial influence (depleted conductivity and δ13C and 
increase in alkanes ACL and long vs short chain length (L/S) ratio) that increase towards 
bottom of the core down at 30.95 m. This possibly indicates a drastic sea-level change during 
this period of time. The observed compositional variability of OM reflects the evolutionary 
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history of the Estuary in which the following stages may be distinguished: fluvial to i) estuarine 
transition, ii) unrestricted access of marine waters, iii) fast se level rise possibly reflecting melt 
water pulse 1C (Teller et al., 2002; Stokes et al., 2016) accompanied by mangrove migration 
iv) terminal infilling of the estuary. 
 

 
Figure 1: Downcore variations in pH and conductivity, bulk sediment characteristics (carbon contents 
and isotopic composition) and n-alkanes biogeochemical variables (carbon preference index (CPI), 
Long/Short chain ratio (L/S), average chain length, C27/C31 ratio and sum of long chain (C27-C33)).  
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