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The principle of mass conservation is a fundamental concept of physics. A sediment
dispersal system is mass-balanced if all sediment produced in its source area is de-
posited in the basin without bypassing the site of deposition. In this case, the basin
is said to be closed and the conservation principle states that the mass of sediments
supplied to the basin is equal to the mass of sediments deposited in the basin. Yet,
in sedimentary basin analysis, the conservation principle is seldom used, and quan-
titative datasets on long-term (101-105 years) sediment supply to basins are almost
non-existent. Instead, time-average rates of sediment supply are usually inferred from
the stratigraphic record, which is implicitly assumed to be complete. Predictions of
sedimentary system evolution, i.e. forecasts of mass transfer from source to sink in re-
sponse to climate, sea-level, and land-use changes, are not testable if we cannot quan-
tify long-term (102-105 yrs) sediment supply independent of the sedimentary record.
A true mass-balance study requires an independent check of sediment supply to basins.

In this study, we present the results of a true mass-balance exercise carried out in a
closed basin, the Northern Adriatic Sea (Italy). We cover the time interval from the
Last Glacial Maximum (LGM; 19 kyrs BP) to the present, which could be subdi-
vided into five basinwide time slices. This is a particular interesting time span to study
sedimentary system evolution, since climate changed significantly during the past 19
kyrs. Spectacular changes in sea level controlled the area of sediment deposition in
the basin, at the downstream end of the dispersal system, whereas variable climate
regimes controlled sediment generation and dispersal mechanisms upstream in the



drainage basins.

The long-term sediment load model (BQART) built into the model HydroTrend, has
been used to simulate sediment supply to the Adriatic Basin from the LGM to the
present. These results were compared to estimated masses of well-dated seismic-
stratigraphic units mapped in the Adriatic Basin. Quantification of the uncertainties
associated with the sediment mass balance is an essential part of our method. Uncer-
tainties of the BQART model were assessed by means of error propagation theory. We
adopted a stochastic simulation approach to determine the uncertainty associated with
the stratigraphic record. To satisfy the mass-conservation principle our null hypothesis
states that the two independent median masses are equal. For every time slice, the null
hypothesis was tested at a 5 % significance level.

Our results indicate that there is no reason to reject the null hypothesis for any of
the five time intervals, which indicates that the conservation principle is satisfied. The
fact that we are capable of producing a closed-budget on this spatio-temporal scale
has important consequences. A mass-balanced control on sediment supply to basins
means that we can actually test different scenarios of sedimentary system evolution
in response to climate change. This is important to geological reconstructions of sedi-
mentary system evolution, but also for instance to predictions of long-term dynamics
of the coastal zone.


