
Geophysical Research Abstracts, Vol. 7, 09350, 2005
SRef-ID: 1607-7962/gra/EGU05-A-09350
© European Geosciences Union 2005

The response of dissolved and particulate metals to
early diagenesis processes in the freshwater reaches of a
macrotidal estuary
S. Audry, G. Blanc, J. Schäfer, S. Robert
TGM, UMR CNRS 5805 EPOC, Bordeaux 1 University, 33405 Talence cedex, France
(s.audry@epoc.u-bordeaux1.fr)

Vertical profiles including the water column, the fluid mud and the consolidated sedi-
ment were sampled in the freshwater reaches of the Gironde Estuary during a complete
neap tide-spring tide cycle. The vertical distribution of dissolved major redox param-
eters, dissolved metals (Mn, Fe, Cd, Cu, V, Co, Ni, Mo and U), reactive particulate
metals from single selective leaching was determined. The results indicate that the
soft mud and the consolidated sediment are affected by the typical redox sequence
of organic matter (OM) mineralization. The trace metals show differential release be-
havior during diagenesis: (1) Cd, Cu and V are released in porewater from OM in
the soft mud layer, (2) Co and Ni from Mn oxi-hydroxides during reductive dissolu-
tion, and (3) U and Mo from both OM and Mn oxi-hydroxides. Iron is suggested to
play a minor role in trace metal release, as low amounts of reactive Fe oxides (lower
than 5% of the total Fe content) prevent significant reductive dissolution of Fe oxi-
hydroxides. The observed concentration-depth profiles are transient, likely due to soft
mud sliding that has induced new redox fronts. Manganese and trace metals previ-
ously associated with Mn oxi-hydroxides are revealed to be sensitive indicators of
transient diagenetic conditions while trace metals associated with OM do not have
record the transient pattern. At depth, Mn is trapped as carbonate, and trace metals are
removed from porewater, following the order that defines their respective affinity for
sulfides: Cd̃CũV>U>Mo>Nĩ Co. However, a non negligible part of the trace metals
is trapped in the sediment under exchangeable form, and therefore is susceptible to
be mobilized during remobilization of estuarine sediment by strong river flood and/or
dredging.


