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In order to develop a descriptive model of the ecosystem of the Northern Adriatic Sea, it is
important the uderstanding of biogeochemical cycles of nutrients at the sediment-water
interface, within the water columns and in the uppermost sedimentary column. This
requires the study of the contribution of bottom and suspended sediment and particulate
organic matter to nutrient mass balance. In addition, it is also important the quantification of
the exchange potential and its link to early diagenetic processes.

To do this one should study: a) seasonal variations in sediment and water properties, b)
response of the sediment and water columns to local and regional hydrodynamics (wave and
current regimes), c) source inputs and distributions, d) fluxes quantifications, e) role of the
bioturbation processes.

The northern Adriatic Sea, and in particular the region facing the Emilia-Romagna, suffers
from coastal water eutrophication, and receives the polluted waters of the Po River, that
drains the most industrialized regions of Italy.

To face the problem, an experiment was organized in an area south of the Po Delta, 8.5 Km

offshore (Fig. 1), that involved oceanographic, sedimentological, biological, geochemical and
radiometric investigations, by mean of extensive field and laboratory work. The work was
performed jointly by IGM-CNR, U.S.GS of Menlo Park and the Department of Animal
Biology of University of Modena. The experiment aimed also at the calibration of marine
technologies, under the sponsorship of "Progetto Finalizzato Biotecnologie e
Strumentazione" (BTBS).
From late 1989 to mid 1990, the station
was occupied by several automatic and
semiautomatic collecting and measuring
devices. Among them, a) short and long
term sediment traps at 2 mt and 10 mt
above the bottom, b) radio-buoy with
measure of CTD, 02 and turbidity, c)
U.S.GS. tripod GEOPROBE, with 4 stacked
EEM current meters, 2 LED optical
transmissometers, 4 stacked OBS's,
pressure and temperature sensors, d)
VACM current meters at 2, 10, 15 mt above
the bottom.

In addition to the occupation of the
permanent station, two late summer and
late winter sampling surveys was
performed in order to obtain a more
regional characterization.

The field and lab work in the permanent station included a) onboard description,
subsampling and measure of chemical and physical parameters on box-corers, b) core
sampling for pore waters and solid phase investigations. The laboratory work included: a)
grain-size and texture analysis; b) measure of chemical parameter concentrations (nutrients,
organic matter, toxics); ¢) extrusion of cores in inert atmosphere and measure of relevant
parameters for diagenetic studies and flux calculations (BARBANTI et al., this volume).

The results from the different approaches and studied items are under integration.

The permanent station’s sea bottom is characterized by prevailing black highly hydrated at
the surface and gradually compacting clays. Very few discontinuities are present in the
sedimentary column, with decomposing shell fragments. The degree of colonization is low,
mainly in late summer. At the surface the benthic fauna is dominated by Corbula Gibba and
Polichaetes, where at 20-30 cm it is dominated by a different species of Polichaetes
(BERGAMINI et al., this volume).

Fig. 1.- Permanent Station location

In general, the oxidation is poor. During late summer 1989 there were no evidence of the
uppermost oxidized veneer, which is normally present. During summer 1989 there was the
maximum of mucus (‘marine snow') spreading in the area. This probably provoked
abnormally anoxic conditions in the proximity of the bottom.

The GEOPROBE data have been used to determine the response of the sediment under
wave stress. During the deployment, two moderate storms transited the area from NE and E,
that provoked wave heigths of 2-3 mt, and a remarkable increases of water speed and turbidity
at the bottom (Fig. 2) (CACCHIONE ef al., this volume). Otherwise, the normal sea-bed
conditions were rather quiescent, with weak currents and wave energy, and low amounts of
near-bottom suspended sediment. The results from the LED's have been converted to
suspended load by re-calibrating the instrumentation with sediments of the site (DRAKE et
al., this volume).

The sediment traps collected remarkable quantities of suspended sediments, mainly during
the transit of the storms. In general, the correlation between fluxes of sediments in the water
column and storm periods is very good. In addition, the sampled materials were used for
grain size and chemical analysis.

The water column is uniformely mixed during the winter seasons. In May a very sharp
pycnocline is established. The 02 sensor revealed the presence of a very high peak of oxigen in
the water column at the end of february. This peak can be probably adscribed to an algal
blooming.

Fig. 2.- Total Suspended Matter measured by GEOPROBE's LED's at 3 levels above sea bottom.
Storms from NE, E. Maximum wave height 2.5 mt.
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