Evidence of anthropogenic impact in Southern Chile from the geochemical sedimentary record (Pb isotopes, C/N and d13C) of Laguna Chica de San Pedro (36°S) and Lago Puyehue (40°S) 
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Chile is one of the most industrialised countries in South America, with over 90% of its population living in urban areas. In this work, we study the environmental impacts associated with increasing industrial activities and land-degradation during the last 150 years in two Southern Chilean lakes: Laguna Chica de San Pedro (LSCP) located near the city of Concepcion (36.4°S) and Lago Puyehue situated in a National Park at the foothills of the Chilean Andes (40.7°S). In both lakes, we analyzed the uppermost part of the sediment cores (AD1850- AD2000) for bulk organic geochemistry and Pb isotopes.
LSCP sediments are terrigenous and composed of fine, organic rich silts with only a few % of biogenic silica. Measured C/N atomic ratios display significant shifts, evidencing a variable contribution of lacustrine versus terrestrial organic matter during the last 150 years.  In the deepest part of the core section (15-20 cm) the low C/N values (~14) mainly represent the lake productivity. Then, around 1915-1937, the C/N ratios sharply increase in successive steps, reaching 18.6 in 1984-1986. Such an increase represents a higher terrestrial supply, which is confirmed by a concomitant decrease of the 15N values (from 2.5 to <2). This corresponds to erosive phases that were attributed to land-degradation in the lake watershed. Since 1986-1990, C/N and 13C values decrease to 13.6 and -26.5 ‰, respectively. This evolution suggests either a land stabilisation within the watershed or a recent increase in lake productivity. 
In contrast, Lago Puyehue sediments, which are composed by a mixture of volcanoclastic terrigenous particles, biogenic silica and organic matter, show quite stable C/N and 13C values during the last 150 years, ranging around 13-14 and 28-29 ‰, respectively. In this natural area organic geochemistry is not affected by anthropogenic changes within the watershed and the organic matter is mainly autochtonous. 
Finally in both sites a contamination by industrial airborne particles is recorded by a decrease of the 206Pb/207Pb isotopic ratio during the last decades. The latter is greater in LCSP than in Lago Puyehue. The inception of airborne pollution in LSCP is consistent with the detection of spheroidal carbonaceous particles, i.e. residue of fossil fuel combustion, in lake sediments. 
Coupling organic geochemistry and Pb isotopes in lacustrine sediments allow us to assess the local and global impacts of anthropogenic activities in Southern Chile. 
