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Polycyclic aromatic hydrocarbons (PAHs) axe common environmental pollutants. In
most cases, their derivatives in the environment are known to be highly mutagenic and
carcinogenic. PAHs are known to enter the marine environment through the spillage of
petroleum, industrial discharges, atmospheric fallout and urban runoff, Bushfires can also
provide a significant source of PAHs. In the water, the hydrophobic PAHs are transported
with particuiate organic matter (POM) and either remain suspended in the water column or
arc deposited in the bottom sediments. In the sediments the PAHs can be biodegraded,
mineralized or transformed into highly mutagenic oxidized derivatives.1 It is also known that
PAHs may enter food chains and finally be ingested by humans through mussels, fish and
crustacea. Only the mussel is confirmed as a biomonitor of PAHs in the marine environment
because of its ability to accumulate, whereas fish and Crustacea arc capable of surviving in
polluted environment based on an active oxidative enzymatic system.

In the pollution control of the marine ecosystem mussels (Mytilus gaJloprovincialis)
and sediments were sampled hi the Slovenian coastal sea which occupies the south-eastern
part of the Gulf of Trieste which is also the northernmost part of the Adriatic Sea,
Mediterranean Sea. This part of the sea is utilized for industrial, commercial (mariculture,
turism) and recreational (marinas) purposes. The restricted areas like harbours, ship mooring
areas and marinas are strongly affected by pollution. Therefore, five surface sediments in the
central section of the Slovenian coastal sea, a sediment core in Italian part of the Gulf of
Trieste and mussels samples from two bays of the Slovenian coastline (Bay of Piran and Bay
of Strunjan) were collected.

Figl: Locality map of
the study area showing
( • ) surface sediments,
( <• ) mussel samples
and ("*)scdiment core.
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For determirxation of PAHs improved analytical procedures were applied especially in
the sample preparation step. Pressurized Fluid Extraction (PFE)2'?as the most suitable recent
extraction technique was used for the extraction of sediments and mussel tissue. Fifteen
individual PAHS (naphthalene, acenaphthene, acenaphtylene, fluorene, phenanthrene,
anthracene, fhioranthene, pyrene, benzo[a]anthracene, chrysene, benzo[b]fluoranthcne,
benzo[a]pyrenc, dibcnzo[ajh]anthracene, benzo[g,h,i]perylene, and indeno[1,2,3-c,d]pyrene )
were analyzed using GC-MS (Hewlett-Packard, 6890 Series) and quantified by using external
standard test mixture of PAHs and internal standard test mixture containing four devterated
PAHs.

The results in mussels sampled in the Bay of Piran and in the Bay of Strunjan are
similar and show increased two- and three-ring PAHs contamination. The total amount of
PAHs in mussel samples is around 600 \ig kg"1. When the total amount of PAHs is compared
with other mussels studies4'5, the contamination with PAHs in the Bay of Piran and in the Bay
of Strunjan is similar to contamination in industrialized overseas regions.

A different situation was observed for sediment samples. Comparing the total amount
of PAHs determined in surface sediments with those determined in mussels, the concentration
of PAHs in surface sediments is 3-5 times lower than that determined in mussels. As
expected, analysis of the sediment core sampled in the Italian part of the Gulf of Trieste
shows that the highest PAHs concentration appears in the first few layers (up to 8 cm in
depth), while in the following ones slight decrease of the total amount of PAHs is noted.

Observing the PAHs profiles determined in all samples (mussels, surface sediment,
sediment core), the most aboundant compounds are naphthalene and phenarjthrene (which are
most likely related to petrogenic hydrocarbons spillages) what suggest that the origin of these
contaminants are shipping and maritime activity associated with the port of Koper and the
port of Trieste (Italy).
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