Geophysical Research Abstracts, Vol. 9, 02968, 2007 ‘x
SRef-ID: 1607-7962/gra/EGU2007-A-02968 GG

© European Geosciences Union 2007

Clay mineral distribution over the North American
continent and Northern Gulf of Mexico: Sources,
transport and depositional processes.

T. Sionneau (1), V. Bout-Roumazeilles (1), P.E. Biscaye (2), B. Van Vliet-Lanoé (1),
A. Bory (1).

(1) UMR CNRS 8110 PBDS, Université des Sciences et Technologie de Lille, Bat. SN5, Cité
Scientifique, 59655 Villeneuve d’Ascq Cedex, France, (2) Lamont-Doherty Earth Observatory,
Columbia University, Palisades, NY, 98195, USA

(thomas.sionneau@ed.univ-lillel.fr)

The Gulf of Mexico is a key area for the global thermohaline circulation and for the
global climatic system. During the last glacial cycle, the hydrology of the Gulf of
Mexico was influenced by successive meltwater pulses resulting from the decay of the
Laurentide ice-sheet. Although the direct effects of these freshwater supplies on the
paleoceanography of the Gulf of Mexico have been largely studied v&i@varia-

tions (e.g. Aharon, 2003), the associated terrigenous inputs were poorly investigated
while they could give informations on both the origin and the dynamic of these events.

Clay minerals seem to be the ideal proxy for such kind of study. They are mainly
continental-derived and record both transport and depositional processes (Biscaye,
1965). However, a precise overview of the present-day source, transport and deposi-
tional processes for the main clay minerals over the North American continent and
toward the Gulf of Mexico has to be done before any further investigation on sedi-
mentary series.

We generate different distribution maps of the four dominant clay minerals (Smectite,
lllite, Kaolinite and Chlorite) on both the North American continent and Northern Gulf
of Mexico using newly acquired data as well as previously published and unpublished
data (Sionneaet al., submitted).

According to these maps, the United States can be divided in four great clay-mineral



source areas: (1) the north-western Mississippi River watershed (Smectite rich), (2)
the Great Lakes area and eastern Mississippi River watershed (lllite and Chlorite rich),
(3) the south-eastern United States (Kaolinite rich) and (4) the Rio Grande River and
south-western Mississippi River watersheds (lllite and Kaolinite rich).

Comparison of the continental vs. marine clay minerals distribution suggests that the
clay fraction of the Northern Gulf of Mexico sediments are mainly delivered by the
Mississippi River whereas Apalachicola and Rio Grande rivers only have local influ-
ences. Our data indicate that the clay-mineral distribution in surface sediments of the
actual Gulf of Mexico is strongly influenced by depositional processes as differential
settling and oceanic current transportation. Moreover, an evidence of a selective win-
nowing caused by the Loop Current can be seen in the clay sediments of the De Soto
Canyon.

References

Aharon, P., 2003. Meltwater flooding events in the Gulf of Mexico revisited: Impli-
cations for rapid climate changes during the last deglaciation. Paleoceanography 18,
1079, doi: 10.1029/2002PA000840.

Biscaye, P.E., 1965. Mineralogy and sedimentation of recent deep-sea clay in the At-
lantic Ocean and adjacent seas and oceans. GSA Bulletin 76, 803-832.

Sionneau, T., Bout-Roumazeilles, V., Biscaye, P.E., Van Vliet-Lanoé, B., Bory, A.
Clay mineral distribution over the North American continent and Northern Gulf of
Mexico: Sources, transport and depositional processes. (submitted in Marine Geol-

ogy).



