Fluorescent intensity of organic matter during a resuspension experiment
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Sediments form a huge natural reservoir of organic matter (OM), mineralized by
bacteria through the early diagenesis process1–3. OM is known to strongly bound metals
in the dissolved phase2. Therefore, below the sediment/water interface, the increase of
dissolved metals’ concentration is attributed to OM mineralization 4–6. When sediment is
resuspended (tides, waves, wind, dredging activities…), it releases OM which
eventually can be degraded by marine bacteria and finally increase metals’
concentration in the column water.
In this work, sediment core was sampled at La Spezia harbour (Italy), a semi-closed
bay undergoing strong anthropic pressures. The sediment was characterized for
Dissolved Organic and Inorganic Carbon (DOC/DIC) concentration, as well as
fluorescence. Then, to understand the kinetics of dissolved OM release and/or removal,
and its extent, a laboratory resuspension experiment was performed by mixing the
sampled sediment to seawater collected at the same sampling site7,8 .
DOC/DIC concentrations were analysed with a TOC-VCSH (Shimadzu) equipped
with an autosampler (ASI-V). Fluorescence intensity was measured with a F7000
(Hitachi) instrument and the decomposition of the signal was performed using PARAllel
FACtor analysis (PARAFAC)9.
The obtained results showed a DOC increase at the sediment/water interface followed
by a globally constant concentration along the profile whereas DIC profile showed an
increase along the profile demonstrating OM mineralization by bacteria. Fluorescence
analysis revealed two major fluorescent compounds: a marine-like C1 (Ex: 325, Em:
425) and a terrestrial C2 (Ex: 400, Em: 500) whose intensities increased along the
profile. At the sediment surface, C2 intensity was higher than that of C1, whereas at the
bottom C1 and C2 intensities were quite the same. C1/C2 ratio increased with depth
suggesting a higher mineralization of terrestrial OM, probably less refractory than the
marine one in that case. Those OM changes along the profile were probably driven by
pH and Eh decreased. Nevertheless, no correlation with metals could be established for
now.
The resuspension experiment showed a quick release of particulate DOC then
consumed or re-adsorbed to finally reached a concentration close to the initial DOC
concentration in the sampled seawater. The kinetics of DIC exhibited no or small
variations during the experiment, suggesting a low microbial activity.
The fluorescence intensity followed a three-steps pattern: for the first contact times,
the two compounds intensity rapidly increased, then decreased down to the sampled
seawater initial intensity, followed by a simultaneous increase.
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C1/C2 ratio kinetics also followed a three-steps pattern revealing a modification of
OM during the resuspension experiment.
An experiment with different Solid/Liquid (S/L) ratios was also performed and
underlined an increase in DOC release, along with S/L increase, whereas DIC was
constant. These results suggested that DOC release is mostly abiotic. Indeed, in the
presence of 50mM NaN3, DOC increased up to a 6-folds, which suggests that (1)
microbial activity was not the main process in DOC release and (2) that NaN 3 probably
influenced the physicochemical parameters allowing a higher DOC release.
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