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In the frame of the EU project MERCYMS mercury concentrations in the Mediter-
ranean area were measured and modelled. The model PCFLOW3D (Rajar et al., 2000,
2004), upgraded with a mercury biogeochemistry module simulated circulation, trans-
port and mercury transformations and fluxes in the water compartment while RAMS-
Hg model (Kallos et al., 2001) was used to determine atmospheric transport and trans-
formations.

Annual Hg mass balances for the entire Mediterranean Sea and for the Gulf of Trieste
(Northern Adriatic) were established on the basis of the measurements and the mod-
elling results (Rajar et al, in press). Significantly different sources of Hg are important
in both computational domains. The main known sources of Hg for the Mediterranean
Sea are atmospheric deposition (+23 t/yr, 57 % of the total Hg input) and inflow with
the main rivers (+13 t/yr, 32 % of the total input). The Gulf of Trieste is mostly affected
by inflow of Hg with the Sǒca / Isonzo River (+1.5 t/yr, mostly bond to suspended sed-
iment, more than 99 % of the total input), which drains the impact area of the former
Hg mine in Idrija, Slovenia. Although all known natural and anthropogenic sources
and sinks were taken into account, both mass balances showed a significant gap be-
tween the incoming and outgoing Hg. In both cases, Hg evasion was the main reason
of the discrepancy.

In the Gulf of Trieste the annual evasion (approx. 70 kg/yr) exceeds the total quantity
of inflowing dissolved Hg and is even higher than the total quantity of dissolved Hg
in the Gulf. In order to close the mass balance it was necessary to take into account
remobilisation of Hg from sediment, which has already been noticed and described by



Širca et al., 1999.

In the entire Mediterranean Sea annual evasion calculated by different authors, (-50
t/yr, Rajar et al, in press, -100 t/yr, Gårdfeldt et al., 2003, and -110 t/yr, Pirrone et
al., 2001) exceeded the input even by itself (other outputs not taken into account).
Accounting for the measurements of Hg concentrations in the water column (Cossa et
al, 1997, Horvat et al., 2003, and recent measurements during the MERCYMS project)
it is not reasonable to believe that the Mediterranean Sea is recovering with such a
trend. Measurements also showed an increase of Hg concentrations near the bottom
(Horvat et al., 2003), particularly in areas of active volcanism (Southern Tyrrhenian
Sea) and enhanced tectonic activity (Central Mediterranean).

As the anthropogenic sources were relatively well studied (Pacyna et al, 2003), and
due to the present tectonic activity and the underlying cinnabar belt under the Mediter-
ranean Sea (Gustin, 2003), natural emissions were further studied. Emissions from
volcanoes, fumaroles and sulfataras and widespread geological anomalies could repre-
sent an important natural source of mercury in the Mediterranean basin (Ferrara et al.,
2000). Moreover, Pyle and Mather (2003) critically evaluated atmospheric volcanic
emissions and showed that contribution of volcanic Hg is most probably underesti-
mated. Also, recent work of Stoffers et al. (1999) and Astakhov et al. (2004) indicate
that submarine tectonic activity with accompanying phenomena could represent an
important source of mercury to oceans. Natural emissions from underwater sources
were estimated to +16 t/yr and taken into account with the final Hg mass balance of
the Mediterranean Sea (Rajar et al, in press). This value represents about one third of
the total (so far known) Hg input to the Mediterranean.

A conclusion can be made, that additional release of Hg from the bottom had to be
taken into account in both cases. In a coastal area, heavily contaminated due to min-
ing (anthropogenic) activities, it is difficult to distinguish between natural and anthro-
pogenic sources. On the other hand, natural sources are most likely responsible for a
significant quantity of mercury pollution in the deep-sea.
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