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Three-quarters of the area of flooded land in the world are temporary wetlands (Downing, 2009), which play a
significant role in the global carbon cycle(Einsele et al., 2001; Cole et al., 2007; Battin et al., 2009; Abril et al.,
2013). Previous studies of the Amazonian floodplain lakes (varzeas), one important compartment of wetlands,
showed that the sedimentation of organic carbon (OC) in the floodplain lakes is strongly linked to the periodi-
cal floods and to the biogeography from upstream to downstream(Victoria et al., 1992; Martinelli et al., 2003).
However, the main sources of sedimentary OC remain uncertain. Hence, the study of the sources of OC buried in
floodplain lake sediments can enhance our understanding of the carbon balance of the Amazon ecosystems. In this
study, we investigated the seasonal and spatial pattern of sedimentary organic matter in five floodplain lakes of the
central Amazon basin (Cabaliana, Janauaca, Canacari, Miratuba, and Curuai) which have different morphologies,
hydrodynamics and vegetation coverage. Surface sediments were collected in four hydrological seasons: low water
(LW), rising water (RW), high water (HW) and falling water (FW) in 2009 and 2010. We investigated commonly
used bulk geochemical tracers such as C:N ratio and stable isotopic composition of organic carbon (63Coc).
These results were compared with lignin-phenol parameters as an indicator of vascular plant detritus (Hedges and
Ertel, 1982) and branched glycerol dialkyl glycerol tetraethers (brGDGTs) to trace the soil OC from land to the
aquatic settings (Hopmans et al., 2004). Our data showed that during the RW and FW seasons, the concentration
of lignin and brGDGTs were higher in comparison to other seasons. Our study also indicated that floodplain lake
sediments primarily consisted of a mixture of C3 plant detritus and soil OC. However, a downstream increase in
C,4 plant-derived OC contribution was observed along the gradient of increasingly open waters, i.e. from upstream
to downstream. We also identify the OC contribution from the seasonally flooded forests, i.e. temporary wetlands
as the most important source of sedimentary OC in floodplain lakes. Accordingly, we attribute temporal and spa-
tial difference in sedimentary OC composition to the hydrological connectivity between the Amazon River and its
floodplain lakes and thus between the surrounding forests and the floodplain lakes.

References:

Abril, G., J.-M.Martinez, Artigas, L.F., Moreira-Turcq, P., Benedetti, M.P., Vidal, L., Meziane, T., Kim, J.-H.,
Bernardes, M.C., Savoye, N., Deborde, J., Albéric, P, Souza, M.EL., Souza, E.L., Roland, F. Amazon River carbon
dioxide outgassing fuelled by wetlands. Nature accepted (2013).

Battin, T.J., Luyssaert, S., Kaplan, L.A., Aufdenkampe, A.K., Richter, A., Tranvik, L.J., 2009. The boundless
carbon cycle. Nature Geoscience 2, 598 — 600 (2009).

Cole, J.J., Prairie, Y.T., Caraco, N.F.,, McDowell, W.H., Tranvik, L.J., Striegl, R.G., Duarte, C.M., Kortelainen, P.,
Downing, J.A., Middelburg, J.J., Melack, J. Plumbing the Global Carbon Cycle: Integrating Inland Waters into the
Terrestrial Carbon Budget. Ecosystems 10, 171 — 184 (2007).

Downing, J. A. Global limnology: up-scaling aquatic services and processes to planet Earth. Verh Internat Verein
Limnol 30, 1149.-1166 (2009).

Einsele, G., Yan, J., Hinderer, M. Atmospheric carbon burial in modern lake basins and its significance for the
global carbon budget. Global and Planetary Change 30, 167 — 195 (2001).

Hedges, J.1., Ertel, J.R. Characterization of Lignin by Gas Capillary Chromatography of Cupric Oxide Oxidation



Products. Analitical Chemistry 54, 174-178 (1982).

Hopmans, E.C., Weijers, J.W.H., Schefu, E., Herfort, L., Damste, J.S.S., Schouten, S.,. A novel proxy for terrestrial
organic matter in sediments based on branched and isoprenoid tetraether lipids. Earth and Planetary Science
Letters 224, 107 — 116 (2004).

Martinelli, L.A., Victoria, R.L., Camargo, P.B.d., Piccolo, M.d.C., Mertes, L., Richey, J.E., Devol, A.H., Forsberg,
B.R.. Inland variability of carbon—nitrogen concentrations and d13C in Amazon floodplain (varzea) vegetation and
sediment. Hydrol. Process. 17, 1419-1430 (2003).

Victoria, R.L., Martinelli, L.A., Trivelin, P.C.O., Matsui, E., Forsberg, B.R., Richey, J.E., Devol, A.H.. The use of
stable isotopes in studies of nutrient cycling: Carbon Isotope composition of Amazon varzea sediments. Biotropica
24, 240-249 (1992).



