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Abstract
Sedimentary records of polycyclic aromatic hydrocarbons (PAHs) and their relationships with aquatic productivity proxies such as fatty acids (FAs) and algal organic matter (AOM) were investigated in Lugu lake (LGH) in Sichuan, and/or in Lian’an reservoir (LA), Xingfenjiang (XFJ), and Zengtang (ZT) in Guangdong, South China. Neutral carbohydrates along with algal organic matter (AOM) content, and carbon isotopic composition in three sediment cores (LA, XFJ, and AZT) with various trophic reservoirs were determined by high-performance anion-exchange chromatography, Rock-Eval pyrolysis, and Finnigan Delta Plus XL mass spectrometry, respectively. Both PAHs and FAs were determined by gas chromatography coupled with mass spectrometry (GC-MS). The carbon isotopic compositions were corrected for the Suess effect. Monosaccharide compositions and diagnostic parameters indicate a predominant contribution of phytoplankton in each of the three core. The sedimentary neutral carbohydrates are likely structural polysaccharides and, thus, are resistant to degradation in the sediments. Moreover, the monosaccharide contents are highly related with the carbon isotopic composition, algal productivity (hydrogen index), and increasing mean air temperature during the past 60 years.
Total concentrations of FAs in the oligotrophic sediment core of LGH were also highly positively correlated with the AOM values such as S2 (R2=0.60 p＜0.01) and hydrogen index (HI) (R2=0.61 p＜0.01). Moreover, the downcore PAH concentrations, AOM contents, and algae-derived fatty acids at the ZT eutrophic and LA meso-eutrophic reservoirs significantly decreased, and showed good correlations with increasing mean air temperature during the past 60 years, suggesting that increasing temperature played a significant role in the increase of algal productivity and PAH deposition. In addition, positive correlation between concentrations of PAHs and ratios of 18:1ω9c/18:1ω9t derived from bacteria was observed, indicating an effect of bacterial-derived organic matter on the accumulation of PAHs. 
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